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PREFACE.
Tre favourable opinion entertained of this Work having enabled
it to reach a fifth edition, the Author has taken advantage of
the opportunity thus afforded him of bringing it completely up to
the present state of Botanical knowledge, without, however, inter-
fering with its original plan, by the introduction of doubtful or
merely speculative matter, or of questions which do not interest
a student. It was in the outset a book for learners ; its purpose
was to state plainly and concisely the great facts of the science,
and to separate them from the ulterior questions to which they
lead ; and, however much the work may have become extended
by the addition of Explanatory Notes, the latter have never been
permitted to appear in a form likely to divert attention from the
main points, On the contrary, they have been printed in a dif-
ferent type, which renders them immediately distinguishable, and
enables the reader to go through the prineipal propositions with-

out, in the first instance, occupying his thoughts with their

detailed explanation.

The Author’s experience teaches him that this is, in fact, the

best course for the student to pursue. The student is thus able to
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acquire amore distinet perception of the great facts upon which the
science essentially depends, and to which all other considerations
are subordinate. Having once made himself acquainted with
them, he can then turn to the evidence and explanatory matter
with far more advantage than if he commences by their examina-
tion. Nothing tends so much to perplex a student as a eloud of
facts which he cannot condense, and amidst which it is impossible
for him to distinguish the true relation which the one bears to
the other, or their respective importance. The purpose of this
little book has been from the beginning to enable him to over-
come this diffienlty,—to look upon a clear well-defined outline,
presenting no more shadow than is required to throw what is
prominent into relief, and what is distant into its due place in the
background,—metaphor apart, to learn exactly, and to generalize
correctly.

The book is for learners, and not for proficients; the Author
regards it in no other light, and puts it forth with no higher pre-
tensions. It is for those who, having already mastered the
rudiments as taught in the “School Botany,” desire to advance
another and a greater step, and to add to their incipient know-
ledge of the forms of plants an acquaintance with their structure
and economy. He belicves that it is necessary for all persons who
would study Botany as a science, to acquire that kind of prelimi-
nary information which these Elements convey; and he would
even venture to add that, in the absence of such knowledge,

no one can by any possibility make satisfactory progress.

The true purpose of the work being thus explained, the reason
why many things have been omitted will become obvious—they are
of no importance to students, This is the case with minute anatomy,

which cannot be proseeuted far in a Botaniecal course, and which,
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however interesting and important it may be, has no obvious
bearing upon Vegetable Physiology, when carried beyond what is
taught in the following pages. The theory of Spiral Structure,
which is wholly omitted, does not affect any question which
students are interested about; in like manner, the obseure and
disputed phenomena of Vegetable Fertilization, of Irritability and
other vital actions, of the little modifications discoverable among
seeds and fruits, the structure of Cryptogams, belong to a
class of facts which can only be dealt with by those who have
advanced beyond the state of pupilage. To the latter may bhe
recommended the Introductions to Botany which are named in
another page, among which a vast quantity of Botamical details

will be found collected.

In the last edition the Author introduced an abridged account
of the modes of classification adopted among Botanists, and of the
medical properties of plants. These being now treated of partly
in ““ School Botany,” and very fully in the “ Vegetable Kingdom,”
it has been deemed unnecessary again to include them, with the
exception of the two artificial arrangements, the Linnean and
Analytical. In their place is given a Glossary of the technical
terms generally employed among Botanical writers, and a very

considerable addition to the Wood-cuts formerly employed.

Uwsiversity CoLLece, Loxpox,
Aprf, 1847,
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THE

ELEMENTS OF BOTANY.

I—GENERAL ATTRIBUTES.

1. Praxts are scarcely separable from animals by any absolute character ;
the simplest individuals of either kingdom being often undistinguishable by
onr senses,

2. Animals are for the most part ineapable of multiplying by mechanieal
or spontaneous division of their trunk, and are supported by nutritious
matter, carried into their system from an internal bag or stomach.

3. Plants are for the most part congeries of individuals, multiplying by
spontaneous or artificial division of their trunk or axis, and supported by
nutritious matter conveyed into their system by (the absorption of their
lower extremities or roots, or by) their outer surface.

4. Generally speaking, they are fixed to some substance, from which the
grow, are destitute of locomotion, are enabled to digest their food by the
action of light upon their skin, and form starch at some period of their
lives, Animals, on the contrary, seem never to form starch.

9. Like the simplest animals, the simplest plants are vesieles, or vesicular
threads ; and the most complex plants may be regarded as indefinite mul-
tiples of such vesicles arranged in definite forms. -

6. They are composed of TIssuE, out of which the clementary orgeffs are
constructed.,

7. When first formed, tissue consists of a substance called cellulose,
chemically composed of Cer Ha Own* 5 but its chemical nature is rapidly
altered by the addition of azotized and other matters, and especially by an
inerease in the relative proportion of carbon.

8. It is a hygrometrical substance, possessing adhesiveness, elasticity,
extensibility, irritability, and vitality.

9. Its adhesivencss enables the clementary organs to grow together
readily when in contact.

10. Tts elasticity permits it to bend and recover, or to stretch and con-
tract itself ; the former a property essential to plants in consequence of
their exposure to atmospheric disturbances, from which their want of loco-
motion prevents their escape ; the latter demanded by the emptying and

* Payen.

B



2 GENERAL ATTRIBUTES.

filling processes, which are incessantly in action in the elementary organs
while growing.
11. Its extensibility enables it to enlarge as new matter is added to it,
and to receive the fluids or gases absorbed from without.
12. Its érritability renders it susceptible of the influence of light, heat,
and similar external forces.
13. 1ts hygrometrical quality causes it to absorb water greedily when
resented to 1t,—an essential condition of vegetable life.
14. Its vitality keeps all these qualities in play, enables plants to digest
?nd assimilate their food, and their various organs to perform their manifold
unetions,

Nothing ean more strongly mark the ignorance which some modern chemists
betray of the facts of vegetable life than their denial of vitality, and reference of
every phenomenon to chemical action. If they are right, the motions of fluids,
the construction of tissues, the decomposition of matter and its combination in
new forms, with the thousand other cireumstances of vegetable growth, should
go on as well in organised as in brute matter, provided their chemical proportions
are maintained.

15. Its various forms are held together by an organie muecus, cut of
which the tissue itself is generated. This muecus has received the name of
intercellular substance, and also of cambium when it is exnded by the parts
of an already organized plant.

An objection may be taken chemically to this view, but it seems to be physiologi-
eally correct.

16. Tissue oceurs in the form of the cellular, the woody, the vascular,

the pitted, and the laticiferous, the different modifications of which consti-
tute the EreMExTARY ORGANS,
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II—OF THE ELEMENTARY ORGANS.

(@) Their Structure.

17. CeLivrar Tissve (Pulp and Parenchyma, of old writers; Zellen-
gewebe, Grerm.) is the only elementary organ universally found in plants ;
the other forms are often either partially or entirely wanting.

18. Cellular tizsne is composed of vesicles, the sides of which are not
originally perforated by visible pores.

But holes are sometimes found in the sides of cells, as in Sphagnum. In such
cases they are formed at a late period of the growth of the cell; but the cause of
their appearance is unknown,

19. Each vesicle is a distinet individual, cohering with the vesicle with
which it is in contact.

20. Therefore the apparently simple membrane which divides two eon-
tiguous eells is in faet double.

21. If the adhesion of the contiguous cells be imperfeet, spaces will exist
between them. Such spaces are called infercellular passages.

22. The vesicles of cellular tissue, when separate, are round or oblong ;'
when slightly and equally pressed together,® they acquire a dodecahedral
appearance,” * with a hexagonal section; stretched lengthwise they
become prismatical, cylindrical, fusiform, &e.

1

23. When cellular tissue is composed of vesicles fitting together by their
plane faces, it is called in general terms parenchyma ; and prosenchyma if
the vesicles are fusiform. Both these are sometimes branched, and their
divisions inosculate.

Spheroidal cellular tissue is merenchyma?, or spherenchyma ; conical, conenchyma® ;
oval, ovenchyma® ; fusiform, afractenchyma ; eylindrical, eylindrenchyma® ;
sinuous, colpenchyne?; branched, eladenchyma ' ; prismatical, prismenchyma,
which, when compressed, becomes muriform 7 ; stellate, aefinenchyma 12 ; entan-
gled, branched and tubular, dedalenchymea 11, '

B 2
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24. Parenchyma constitutes all the pulpy parts ; the medulla or pith, the
medullary rays, & portion of the bark, and all that intervenes between the
veins of leaves and other appendages of the axis. Consequently it occurs
in every part of a plant, and especially in those which are suceulent.

25. Prosenchyma is confined to the bark and wood, in which it only
oceasionally occurs, ;

26. A spiral line is often found in the inside of a cell, when fibro-cellular
tissue’, or inenchyma, is produeed. It sometimes happens that the
membrane connecting such fibres is ab-
sorbed, leaving the fibres only to eon-
stitute the cell, as in the lining of the
anther ; or the spires cease to be continu-
ons, and break wp into rings' * or
bars ',

27. This fibrous appearance is ex- 14
tremely common in tissue, and hy
some iz believed to be universal. It
is, however, easily overlooked, be-
ecause it often is evident only while
tissue is wet. This has been more
especially demonstrated by Schleiden
in the hairs of the cephalium of Melocactus!,

28. Occasionally, too, cells have their sides marked
%< 23 with minute transparent dots, which are regarded as
! being analogous to the spires of the fibro-cellular
: o  tissne ', p

15 29. The spiral thread ecither adheres to the side of
the eell ; or is free, as in some kinds of hair. In the latter ease it
forms the so-called spermatic animaleules of the antheridia of mosses,
&e.," in which cases its elasticity and hygrometrieal properties give

it the appearance of spontaneous motion.

The terminal enlargement found in such fibres is probably a free nucleolus (62) | 'y
as Nigeli has suggested ; and it may likewise be assumed with him, in the
absence of evidence to the contrary, that motile threads, or vibratory

cilie, found on the spores of some Algals'l, are of an analogous nature, the
spore being a nucleolus,
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30. The funetion of the ecellular tissue is to transmit fluids in all diree-
tions ; the membrane of which it is composed is therefore permeable,

although not in gene-
ral furnished with vi-
sible pores (18). When
it 1s thickened by the
deposition of the pro-
toplasm (6G3) or scle-
rogen, passages are left in the latter, communicating with the sides of the
tissue, and giving it the appearance of being dotted or pitted (31).

31. Pirrep Tissve (Bothrenchyma) is a modification of the cellular,
either consisting of short eylindrical cells placed end to end,* * opening
into each other, and forming continuous tubes ; or of long tubular cells ® *.

16 1G#®

'R
|
I'i'j'w.
LN
i i _?.:.'H
| AN
| B LEL
& BERE:
Bl HE N
R \ |
i ]
] | |
I e
| | Il
| T
3 HER]
1RER
Vil

Its sides are marked by pits, resembling dots, produced in consequence of
the protoplasm being unequally deposited over the inside of the ecells.

Fig. 16.—1. Antheridium of a moss; 2. four of its cells, coch containing a spiral thread: 3. a &piral
thread separate.—A. 10 1.

Fig. 16*.—1. Portion of the contents of the antheridium of Chara. Several jointed tubes ¢ attached fo
a vesicle : 2 the end of one of the tubes in which lie the spiral threads, one a-ég;gpinu 3. end.of a tuke
which has ili|'ﬂ!ill.!"\' lost its spivals exeept the lost i'e'ﬂi i. the spiral snd its eiline firee, as seen in water.—
A.-Dn

Fig. 17.—The spores of Algals, with thelr motile ¢ilioe.,
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It is common in wood, of which it forms what is vulgarly called the porosity.
Its office is to convey fluids with rapidity in the direction of the woody
tissue that surrounds it. Formerly it was considered a form of vascular
tissue, and called dotted ducts, or vasiform tissue.

32. Woony Tissuk (Pleurenchyma) consists of elongated tubes tapering
to each end, ® * and, like the vesicles of cellular tissue, imperforate to the
eye. It may be considered a form of the cellular tissue itself, to which it
is frequently referred ; but it is practically distinguished by its eylindrical
form, great length, extreme fineness, and tougkness ; the latter of which
properties is produced by the thickness of its sides.

It is sometimes regarded as prosenchyma, and so called : but that term is beiter
limited to short fusiform cellular tissue.

33. It is found in the wood, among the parenchyma of the liber,
and in the veins of the leaves or other appendages of the axis.

J4. Its functions are to give strength to the vegetable fabric, and to
serve as a medium for the passage of fluid from the lower to the upper
extremities.

39, Common Pleurenchyma has its sides destitute of definite markings ;
the glandular® * is a variety in which the sides of the tubes are furnished
with circular disks ; the latter oceur chiefly in Coniferous plants and such
as have aromatic secretions. These discoid appearances are caused by the
application to each other of tubes, whose sides are marked externally

with depressions resembling a
watch-glass.® Such depres-
sions are accurately adapted
to each other, and so form a
circular double convex space
between the sides of the ol
tubes.** * The eentre of these =paces is
the thinnest, and has a canal running
into it, and therefore allows light to
pass the most freely through it, whence
arises the appearance of one circle
within another. In some cases the
disks intervene between threads of an
irregular spire ¥ ¢, and in others they
are widened in the form of fissures.” *—( Mokl in Ann. N. H., ix. 406.)

36. These disks are thought to be contrivances to enable the tubes of
pleurenchyma to discharge their contents from one to the other, or into
the intercellular spaces.

Fig. 20.—A dingram representing the appearance of common glandular plenvemchyma; 28, shows the
apparance of a tube geen externally, with the diseoid depressions on its surface ; b o d bound o thin see.
tion of such glandular wood ; & senting the sides of two tubes in contact; ¢ one of the lenticular
eavities between the tubes; o the hollow of a tube.
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37. Vascunar TissvE ( Trachenchyma) consists of very thin-sided eylin-
ders tapering to each end, and having a fibre or fibres spirally generated in
their inside.

It has been asserted by Count de Tristan that the fibre is external to the tube ; but
independently of the plainest evidence to the contrary in recent plants, I have
received from Mr. Quekett a specimen of the interior of a spiral vessel, from a
fossil palm tree, modelled in silica, which completely sets at rest the question as
to which side of the membrane produces the spiral fibre.

38. Of this kind of tissue spiral vessels® * " are the type. Their
fibre is of a highly elastic nature, and is capable of unrolling when
stretched. ¥ #

39. They overlap at their ends, where they adhere,” the thin external
membrane being absorbed ; and thus they communicate freely with each
other through intervals between the turns of the spiral fibre, which at that
part do not touch,

40. Spiral vessels are found in the medullary sheath, and in all parts that
emanate from it, especially the veins of the leaves, and everything that is a
modification of them.

41. They are usually absent from the wood and bark. They, however,
occur in these and other unusual parts in a few rare cases ; as in the wood,
and bark, and pith of Nepenthes. _

42. The spiral vessels appear intended for the conveyance of air,
which has been found to contain 7 or 8 per cent. more oxygen than the
atmosphere.

43. The spiral fibre seems provided as a special guard against the intro-
duction of water into the cavity of the spiral vessel. :

44, Ducts®™ are transparent tubes, the sides of which are marked with
rings, bars, or transverse streaks.

45. They are slight modifications of the spiral vessel, differing princi-
pally in being incapable of unrolling ; and, in some cases, in the turns

of the spiral fibre being distant™ or broken,” * or even, in appearance,
branched.™



3 ELEMENTARY ORGANS.

46. In those cases where the turns of the spire actually touch each other,
the ducts, which are then called closed, can only be distinguished from

spiral vessels by their inability to unroll ; while at rest they appear to be
absolutely the same.

Duets are closed® % when the spires touch each other ; annular, when they seem
to consist of separate rings ® # ; reticulated, when the spires eross each other ¥ ;
scalariform, when the lines upon their sides are horizontal and equidistant @ £
broken, when the gpires separate ® 3 very irregularly, fork, and anastomose,

47, Duects occur among the woody tissue of herbaceous plants ; are
abundant in the wood of the higher tribes of cellular plants, such as Ferns
and Lyecopods ; and their ends are often in immediate connection with the
loose cellular tissue occupying the extremities of the roots.

H, | EEiEEnLae

()

44

48. Their functions have not been accurately determined. They cer-
tainly convey fluids, when they are not eclosed, In some, if not all cases,
they are probably spiral vessels whose membranous tube has grown faster than
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the spire, in which case the aériferous function ceases, and they are con-
verted to the purpose of sap-vessels.

49, Lariciperovs TISsuE @ © 4 (Cinenchyma) consists of uninterrupted
anastomosing tubes, having thick
unmarked sides of considerable and
very unequal thickness. It forms
the proper vessels of old writers.

50. Its tubes have been thought
to have a structure quite peculiar,
the ramifications opening freely into
each other, and the sides of the tubes
presenting no appearance of articu-
lation. But, as it eventually breaks
up into short joints in the fruit of
the Musa, it is probably originally
constructed of short cells placed in
long rows,

51. It commonly occurs in the
liber of Exogens, especially in the
root, whenee the ramifications pro-
ceed to the surface of other organs.

There seems, however, to be no foundation for the supposition that the currents
seen in hairs are connected with laticiferous tissue, as was once supposed.

52. Laticiferous tissue conveys latex, a peculiar fluid, usually turbid,
and coloured red, white, or yellow ; often, however, colourless.

53. The use of this tissue is unknown. It is said to carry the latex to
all the newly-formed organs, which are by some supposed to be nourished
by it.

54. There are no other elementary
forms of tissue. Air-vessels, Clysts,
Turpentine vessels, Ieservoirs of oil,
are all either distended intercellular
passages, or cavities built up with
cellular tissue,” or large cells filled
with peculiar secretions.

55. When such cavities are essen-
tial to the existence of a species, they are formed by a regular arrange-
ment of cellular tissue in a definite and unvarying figure ; Ex. Water-
plants. When they are not essential to the existence of a species, they
are mere irregular distensions or lacerations of the tissue ; Fa. Pith of the
Walnut-tree and hollows in the stems of Grasses, Umbellifers, &e.

e—

Fig. 48.—A section of the rind of an orange, showing the cysts r.
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(&) Their Developinent.

56. The manner in which the elementary organs are developed is at
present uncertain.* It is, however, apparently proved that
they are distinct from each other when completely formed,
although in a state of union; and it is certain that they are
separable. The cells, moreover, have generally on their
gides, when full grown, a thickened circular disk, called a
eytoblast or nueleus.* The principal opinions that have
been promulgated are the following :—
57. Cells are produced by gaseous matter extricated among mucus,

This is not now insisted npon, partly because it is thought that the double walls
which separate cells are irreconcileable with such an origin. It must, however,
be apparent to any one who will examine the cells formed, when earbonic acid
is extricated among viseid fluid, that in such a case each cell or vesicle has its
oWn separate sides.

38. New cells are produced by old cells on their outside, as new branches
are produced by old ones.

This opinion has been proved from the growth of eertain Algals, and especially of
Marchantia among Liverworts.

59, New cells are formed in consequence of the internal subdivision of
an old cell, by a fold, or plait, or septum, projecting into its cavity.

This, which is called merismatic or fissiparous development, has been thought to
oceur in some Algals more especially, and in the cells which generate pollen-
grains. This is shown by Unger, who considers it universal, in the accompany-
ing cut, which purports to represent the progressive division of a parent cell ® a

into four, in the production of the pollen-grains ™ ¢ of Malva sylvestris. Mr.
Thwaites’s observations upon the formation of the spore in Vesiculifera seem to
support this view.—(See dnn. N, H., xvii. 334.)

60. Cells are produced by a stricture of the sides of an original cell,
which stricture eventually divides the latter into two cavities, Just as happens
with a rocket-case, when it is * choked” or bound round by a ligature.

* The reader who has never investigated this subject for himself, and who is unacquainted
with its difficulties, may be surprised at this statement ; but I can come to no other conclu-
gion. In fact, the uncertainty of the facts to which evidence points, and the enormous ohstacles
that exist in determining what ave facts and not deceptive appearances, are sufficiently shown
by the conflicting opinions entertained by the most accomplished observers. When men like
Mirbel, Mohl, Schleiden, and Nigeli, are directly opposed to each other, although their lives
have been largely devoted to the pursnit of the inquiry, the prudent man will pause before he
forms his opinion.  In this place, the briefest possible explanation of the prevailing views is all
that itis considered expedient to bring forward, Those who would study the subject for them-
selves should at least provide themselves with the numerous writings of the above-named
naturalists, a3 well as with those of Unger, Thwaites, and others, and especially with the
capital papers on cell-formation, by Nigeli, translated for the Ray Society, and by Mr.
Thwaites in the Annals of Natural History.

ifﬁ;i::. 9l.—Vegetable mucus, molecular matter, nuclei of cytoblasts, and cvtohlasts themselves,—
Srhleiden, 5
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Of this opinion are Mohl and Mr. Henfrey ; and the latter urges in support of it
the maintenance of the continuity of the cavities of the two utricles where the
constriction is imperfect, but where the deposition of the septum can distinetly
be perceived at the cireumference,

61. Sehleiden refers the origin of a cell to the formation among mucus®
of a eytoblast,”* or central point, which acts chemically upon the matter in
contact with it, until it forms a firm layer. This layeris a closed bladder™®
or vesicle, which enlarges in size by assimilating the fluid, and becomes the
cell, ¢ @ ¢ to whose inside wall the eytoblast, which does not grow so much,
remains attached in the form of a circular space or disk.

Mohl is, however, of opinion, that the eytoblast is never in the beginning immedi-
ately s|||i-li|,:11 to the ecll-wall, but
that it i3 invariably supported
by mucous threads, which radiate
from it, and suspend it pear the
centre  of the cell-eavity. ** *
Its attachment to the cell-wall is
s secondary state. The cells
arrange themselves in a defi-
nite manner as they grow, and
so  form
golid mas- £e
ges ™ op
threads,

Fig, 52, —Cells from the albumen of Chammdorea Schiedicana; o the voungest part, econsisting of
gum, nuelei. and eytoblasts; b older eells; e d e still older, 25 seen in distiiled water, all the latter with
eytoblasts adhering to their sldes.—Sehleiden.

Fig. 53.—¢¢ aeell from the leaf of Crassula portulsca, containing five other cell=: Fg & eytoblasts
of different ages, the latter with two aueleoli ; £ a evtoblast with the coll forming round it & formation
of cells in the germination of a gpore of Marchantia.—Sefdelden. ;
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62. Cells lll"l‘.l'l.':{‘!(!ﬂ from nueleal vesicles, or nuelei, i!l(:]Uriitlg densze :I:ii.n;*.i].'l_s__a"l:
with one nueleolus or more, These nueleoli are probably also vesicles of
a second order, filled with mucilage. The nucleal vesicles, which may be
free or attached to the walls of a cell, send out man y thread-like currents
of sap into the eavity of the cell, and thus become foei of vitality, by whose
action the walls of the eell are formed and nourished.

This seems to be a brief exposition of Niigeli's views. He regards the nucleus as
a universal phenomenon in all vegetable cells, and he must therefore be taken
to be an advoeate of the doctrine of each cell having the power of forming other

cells within its cavity. His views are elaborately explained

m s paper on cell-formation above referred to. See also

Mr. Henfrey’s Qutlines, Part 1.

63. The cells are formed by eytoblasts generated
amidst mucus or protoplasm, by the action of the
eytoblast and certain electrical currents connected
with it, of which forces the cytoblast is the centre®,
The electrical currents are caused by chemical
changes arising from the vital processes which go on
amongst the endochrome, or contents of the cell.

This is the view taken of the matter by My, Thwaites,
whose paper on Cell-membrane (Adnn. N, H., xviii, 15)
is the best on that subject which has appeared in this
country, He regards the original wall of the cell as
a mere shell, having quite a subordinate office to per-
form in the growth of plants, and he aseribes all the
vital powers of growth to the cytoblast and colouring
matter contained within the ceill. He supposes the celi-
membrane to arise from the action of electrical ewe
rents upon muecus, and that fissiparons or merismatic
division (59) is caused by the presence of two centres of
electrical force, each giving rise to a set of currents,
and producing two cell.membranes instead of the
original one,

(4. These opinions may, upon the whole, be
regarded as justifying the conclusion that cells are
produced in mueus by the action of vital foree ; that
they are nourished by eytoblasts or centres of vitality
connected with their cireumference by mucous threads;
that their external skin possesses little vitality, is
analogous to cuticle, and chiefly serves as a guard to
their contents ; and that they are multiplied by the
production in their interior of new centres of vital-
ity, which either remain inelosed within them, or escape through their sides.

Fissiparous division, as it is ealled, seems to be not irreconcilable with this view,
as it may be really caused by the gradual formation of two or more cells in one
parent cell, which formation only becomes apparent when the sides of the new
eells come in contaet,

65. Tubular tissues appear to be modifications of the cellular, deriving
their form either from nutrition being conveyed to them exclusively in par-
ticular directions, or from their being produced in parts rapidly undergoing
extension in the course of early growth.

Fig. #.—Three cells of the hair of a potato, with their cptoblasts, and the mueons threads proceeding
from them. The arrows indients the directions of the currents, which Mr. Thwaites regards as result-
ing from clectrical agency.—Schiciden. :

Aceording to Mohl, the velocity of such eurrents is about 1-500th of a French line per second.
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An observation by Schleiden of young eells forming in large numbers in the inte-
rior of the woody tubes of Monstera pertusum,® ® and piercing the sides of those
tubes by way of the pits which exist there, would seem to show conclusively the
origin of tubes, especially if the branched pleurenchyma of the Mangrove®® © is
really produeed by such a process as Schleiden seems to suppose.

6. Spiral threads are secondary deposits formed on the inside of certain
tubes, and in some cases appear to owe their origin to gum, derived from
the transformation of starch.

This opinion is formed upon the observations of Sehleiden, who found the young
cells on the ovule of Collomia filled with starch % 4 ; the older cells chiefly con-
taining gum * ¢ agsuming a %:iml direction ; and the complete cells consisting of
free elastic spiral fibre only. * ¢

R

w/@n

=
f

67. Cinenchyma appears to he produced by the confluence of strings of
truncated cells, which thus form tubes, as happens with porous tissue, and
which, at a very early period, lose all trace of their origin, separating
however, in some cases, when old.

This seems proved by the fruit of the Musa, which has not yet engaged the atten-
tion of anatomists, but which is extremely well suited to an elaborate examina-
tion. Mr. Henfrey considers them intercellular passages, lined by a proper
membrane,

(¢) Their Contents.

63. When the unazotizsed shell of the cell is formed, (18) it is immedi-
ately lined by a sedimentary matter called the proTOPLASM *7 © &,

This Mohl calls the primordial utriele. When young, it shrinks up upon the appli-
cation of weak tineture of iodine, leaves the cell-wall, and forms an interior bag.
Afterwnrds it becomes inseparable. lodine stains it brown. It is not deposited
in uniform layers, but depressions arve left on its sides, which form pessages
intended to enable the eells to communieate with each other, notwithstanding the
thickening of their sides. These passages are so placed that they exaetly
answer to each other in contiguons cells % ¢ 4, They cause the dotted or pitted
appearance 7 ' so common in tissues.

Fig. &6.—a Hoirs on the skin of the fruit of selvia vertielliate; b of 5. Hoeminum ; e of 8. Spielmanni ;
o voung cells on the ovule of Collomina ; e hisll ripe cells of the same, containing gum,
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69. In the centre is the eytoblast connected with the protoplasm by
means of threads or plates,

Mohl says, that in Rhamnus Frangula fruit, these filuments possess such firmness
that they can be ecut through horizontally with a sharp knife, and nevertheless
retain their position.

70. These bodies all eontain nitrogen, and it is probable that they are
the seat of protein. When the cells become old they disappear, and this
may be regarded as the explanation of the general deficiency of nitrogen in

old tissues,
71. Tissue is further altered by the addition of layers of a substance

called scLERoGEN, to which wood and the bony parts of plants owe their
hardness (®“®, and also **°) This consists of Cx Hx Ow (Payen), and
therefore would seem to owe its peculiar condition to an exeess of earbon.
It may be dissolved out by hot nitric acid.

il

57

72. Tissue is also thickened by addition to its outside in some ecases,
as is manifest in eertain hairs, and in the cells of thick epidermis.

73. Incorporated with its molecules, and forming part of its solid texture,
are also various watery and other matters, which are not always discover-
able microscopically, although they may be found by burning away the
organic matter, or by other chemical appliances. The principal of these
are S. Sveenvr, P. Pnospnorvs, K. Porasm, Na. Sopa, Ca. Liue,
Al. Arvmiva, Mg, Maexesia, Si. Siuica, Fe. Irox ; some found in one
species, some in another : but 8., P., K., and Ca., are perhaps universal.

Plants also eontain in their tissues occagionally, chlorine, iodine, bromine, copper,
and manganese,

74, A matter called amyromn has been distinguished by Schleiden as a
component of some tissues: * eartilaginous while dry, gelatinous when
moist ; soluble in boiling water, strong acids, or alkalies; insoluble in ether or

Fig., 57.—A section of the leaf of Mammillaria rhodantha; @ epidermis ; & the cellular layer beneath
|t., :|.n which a large guantity of protoplasm hos been dl"Ilrl!t[‘:l leaving passages open ; o o cavity of these

;3 ¢ ondinary parenchyma,—Schleiden.
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aleohol ; when moderately firm, it is coloured blue by iodine, losing this
colour and becoming yellow by soaking in water.”— Henfrey.

75, Jewny, (Pflanzengallerte— Schleiden.) A mucilage which is horny
and homogeneous when dry, slowly soluble in water, unaffected by iodine :
occagionally fills particular cells, as in the stems
of certain eacti 7, when it gives the cells a singular
vermicular appearance ; and in the tubercles of
Orchis and its allies, when it fills large angular
cells with an apparently homogeneous mass, which,
however, itself consists of nascent cells.

It is the gelatinous matter of Carrageen moss and
other Algals, a portion of horny albumen, salep, &e.,
and is probably the same as the Bassorin and Pectin
of chemists. Its exact composition is unknown ; that
of Pectin is said to be Ciz His Onw.—MWulder.

76. StarcH™ “ is one of the most conspicuous
of the cell contents. It oceurs in all plants at some period of their exist-
ence, and forms the most positive mark of distinetion between plants and
animals that has been yet discovered.

77. When pure its composition is
Ci2e Hxo Ow, and it is stained blue or
some shade of violet by lodine.

This is pronounced to be the true che-
mical composition of starch accord-
ing to the latest researches of Berze-
lius and Lichig, Its discrepancy F
with former analyses appears, from BAGCR 3
the observations of Schleiden, to have itk -
been cansed by the starch previously WP | O
examined not having been freed from g

its impurities with sufficient care. -
78. It never occurs perfectly pure i %
in nature, the peculiar secretions of

the species being incorporated with its 4] o Vo)
surface. ; .L Smeie R e - s
[

Hence, although chemists find the com-
position of pure starch to be uniform,
natural starch varies in its value as diet, aceording to the quality of the plant that
yields it, as 1z evident if the action on the stomach of potato starch from a

oisonous Solanum, is compared with that of arrow-reot, from the insipid inert
ts. Its usual impurities arise from the presence of fatty or albuminous
matter, and calecareous salts,

79. It is insoluble in water, but it is readily changed into gum by natural
processes, and it disappears under the action of caustic potash.

P

The observations of Schleiden show that although it forms a bulky mass when
treated with water, yet it is incapable of passing through a eellular membrane,

80. Starch-grains are found in all cellular parts when full grown, except
in the epidermis. They do not occur in young parts, nor in intercellular
passages, nor in vessels (which are not secreting organs). They are com-

§ ﬂg{- diﬂ.—mllmr tissue of Cerens variabilis, containing a a jelly; b erystals; e starch-grains,—

i T

B G0.—a b Cell of & potato containing starch ; ¢ starch-grains apart; 4 ¢ f wheat stareh in different
L
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paratively rare in parts near the light, and most abundant in underground
or internal organs, as in roots, tubers, corms, bulbs, the pith of branches,
and the seeds.

81. Starch grains are
extremely variable in
size"; they usually pre-
sent the appearance of
concentric irregular eir-
eles, whichever way they
areturned, when under the
eve of the observer.

82. These lines repre-
sent layers, formed one
after the other, and differ-
ing in density according
to their different degrees : d
of hydratation.— Payen.

83. On some part of the surface of a starch-grain is usually found a hole
or irregular slit *' <4, which appears to be a rupture of the layers, caused
by distension.

Payen produced it artificially by eontraction through drying. It is not found in
very young starch-grains. Nevertheless it has been thought to be a point of
attachment, and ealled a hilom. It seems to be rather an aperture intended for
the passage of fluid into the grain, and to be analogous to the pits in pitted
tissue,

84. The formation of layers may be regarded as analogous to the changes
produced on the walls of cells by the successive deposit of protoplasm (63)

or sclerogen (71).
85. It seems probable that starch-grains are altered eytoblasts, hollowed

and expanded, and changed in their chemical nature by vital force.

This is Karl Muller’s opinion, (Ann. N. I, xvii. 74,) and seems to be very much
strengthened by the angular nature of some kinds of starch, as that of maizefs,
which is exactly analogous to the appearance presented by the jelly
nodules of salep, which are large bags filled with young cells or eyto-
blasts. The starch-graing eannot be produced by the sides of cells, as
Turpin and others have imagined, because cells are filled to their very
centre with them, and the eentral grains can have no contaet with the
sides. Mr. Quekett says that starch-grains originate sometimes on
the outside and sometimes in the inside of a eytoblast.

86. They have a quasi-spontaneous motion in the fluid which bathes
them in their parent cells,

This is visible in the fovilla of pollen, in the interior of the spores of Conjugate
Confervee, and in the rhizome of Equisetum fluviatile, concerning which 1 find the
{ollowing observations in my note-book :—% Oet. 4, 1538.—In the tubes near the
base of the stem, oblong bodies scattered through the fluid, havieg a tremulous
appearance, ns if suspended in fluid. Here and there one or two observed
swimming through the fluid, sometimes with rapidity, sometimes with apparent
difficulty, as if struggling against an opposing current. Motion exactly like that
of animaleules, with a slow movement. Seldom many moving at a time, but one
will be active and all near it quiet ; then it ceases and another begins. Oet. 6.
—Same motion observed in the rhizeme, sometimes advancing, sometimes
retreating, as if attracting and repelling each other. 1 watched two at the end
of a eell ; their appearance was exactly that of two bodies striving to pass round
it ; at last they disappeared. Then followed in their wake a large ovate hody
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(Tgp-ﬁ lnn;f} pointed end foremost ! Todine stopped the motion, and coloured these
bodies violet.”

~ 87. CHLOROPHYLL is the green granular colouring matter of plants. Tt
is of a resinous nature, contains nitrogen, and very often envelops the
grains of starch, It is formed under the action of light, and not otherwise.

In the autumn it changes its colour to red or yellow. Itis usually contained
in cells lying below the surface.

The yellow of autumn is said to contain more wax than the green of summer, both
in leaves and fruits. An incomplete analysis by Mulder, gives Cia His Na O,
with some nitrogenous matter not determined. Schleiden observes that the
eomposition of the crude Indigo matter is very similar, viz., blue Indigo Cie Hio
Nz Oz, and white Indigo Cis Hia Nz Oo.

88. CHROMULE, or colouring matter not green, is also commonly present.

The distinetion from Chlorophyll iz ill understood, especially of that which is
granular and insoluble in water. It is probable that many very different mattera
are included under this name. In some of them nitrogen is present. Alkalies
change certain reds to blue, and acids eertain blues to red. Some writers define
Chromule to be fluid colouring matter, and Chlorophyll (87) to be granular
colouring matter,

89. Wax, O, Camrnor, and Resiyous matters are abundant in cells ;
the former more especially in seeds,

Their usual chemical condition may be judged of from the following examples, as
given by Sir R. Kane in his Elements of Chemistry :

1. 0il of Marjoram : ; : 5 : Cso Hao

2, Turpentine . : - - . - . Cxn Hi

3. Camphor : : 3 s 2 i Cx Hup 02z

4, il of Lavender § . ; " . T Hu O3

5. 0il of Mustard ’ . h . : Csz Hy 05 (Na 5s)
6. Asafetida ; ; : : : . Cw Hzx Oy

7. Dlein : i : ; : : : Cou Hg 05

90, CryaraLs of various kinds are also present, and
bear the name of raphides. They have usually an acieu-
lar® form, but are also eubical, prismatical, and conglo-
merate * *,

91. They are always formed in the interior of cells, and
sometimes of cells mueh larger than others ™.

Payen says they are formed in a particular apparatus, which

hangs down from the side of a cell, but 1 have not seen
this, at present.

92. They are arranged with great regularity in the
cells of some plants.

Mr. Quekett finds that in the testa of Ulmus eampestris, * the
sinuous houndaries of its compressed cells are completely

traced out by minute rectangular erystals adhering to its
walls ; and that in the subeuticular cells of the sepals of
Geranium Robertianom, &e., every cell contains a cluster
of radiating conglomerate raphides.”

" 93. They are so abundant in some plants, that they
exceed the weight of the tissue itself, even although
undried.

In some cases the old stems of Cacti appear as if filled with

sand, owing to the enormous quantities of these erystals that
are present.  Lucas finds 80 per cent. in Cereus senilis,

LH
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94. Acicular raphides are phosphate of lime ( Quekett); conglomerate, an
oxalate of lime (Zd.). Others have a different composition.

Raphides ave in fact erystals formed by the action of organie acids : phosphoric,

oxalie, citrie, tartaric, malie, &e., upon such bases as the fluids of plants may

happen to contain. Right rhombic erystals are said to be earbonate of lime ;
octahedral erystals and six-sided prisms to be sulphate of lime.

95. Besides these, SUGAR, GUM, DEXTRINE, TANNIN, CAOUTCHOUC, and
various ALKALOIDS form the contents of tissue.

Their chemieal eomposition is said to be—

Supgar (Cane) .. . L0t a0 ol b Ok H AN

—- (Grape) . : : . ; . Cie Hun On + HO»

Gum : - ; ; ! - . Ciz Hn On

Dextrine . : - - d : P Ciz Hiw Ow

Tannin . : : : : : A . C,aH: Dg + HO»

Caoutchoue . ; - : - . . A hydroearbon of unknown
composition.

Kone,
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III.—OF THE EPIDERMIS AND ITS PROCESSES.

96. The surface of plants is eovered by a skin called the EPIDERMIS,
consisting of one or more layers of parenchyma, the cells of which are

tabular or compressed, and in a
firm state of eohesion™.

97. The spaces seen upon the
epidermis, when examined by a
microscope, represent these cells.

This is not the less true, because in
some kinds of epidermis the boun-
dary of the cells is sinuous ; for
in such eases we may suppose the
epidermis to be made up of eells
with a very uneven surface ® #,

98. It is, therefore, not a pecu-
liar membrane, but a form of cellu-
lar tissue.

99, It is spread over all the
parts of plants which are exposed
to air, exeept the stigma.

100, Tt is not found upon parts
habitually living under water.

101, It is itself protected by an
extremely thin homogeneous pel-
licle, which covers every part ex-
cept the openings through the
stomates, This membrane is the
cuticle, and may be regarded as a
superfieial secretion, of the same
nature as the intercellular sub-

stance (15) <%,

Mohl, however, maintains that the
cuticle is really nothing more
than the thickened external sides
of the epidermoidal cells, and
that when it is separable, it is
only because it can divide from
the protoplasm or secondary
lining. He, however, admits that
these external cells grow out-
wardly after they have arrived
at a certain stage of development,
as is indeed manifest from the
condition of such hairs as those
of Crucifers, which gradually
become quite  tuberculated on
their surface ™,

Fig. 65.—a Chambers formed beneath the stomates of the leaf of the Balsam, by o net-work of dark

parenchymatons eells; o the epidermis of the Ir
ig.laﬂnr with its slitz ; L epidermis of M

mates,

ﬂdﬁcmanim, with itz cuaticle, the former with its ato-

with its stomates.
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102, Tt is in some eases composed largely of silicate of potash ; in other
cases it is hardened by a deposit of calcareous matter.

103. The use of the epidermis and cuticle is to gnard the subjacent paren-
chyma from the immediate action of air, and so prevent its being dried up.
This seems to be proved conclusively by the thickness of the skin in plants exposed

to great drought, its thinness in those which inhabit damp places, and its absence
from parts which live under water 5 #,

lil £
104, The epidermis is furnished with stomates.
105. Sromares are oval spaces lying hetween the sides of the cells,

invariably opening into intercellular cavities in the subjacent tissue, and
appearing to be bordered by a limb when they are viewed from above ™ *<*,

e i A
=

Fig, 66,—a Epidermis of the leaf of Aloe margaritifera, showing that the thick dark cuticle is the ooter
gide of the cells of the epidermis, which are lined with pitted protoplasm ; b that of Cyeas revoluta, in
which, in Mohl’s view, the continuity of the cuticle is owing to its having grown together at its sides; ¢
that -n-i‘h‘phadm dm‘ta.uiml. which shows the same appearanees as @.  From Mokl
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106. This appearance of a limb is owing to the juxtaposition of two or
more elastic vesicles, closing up or opening the aperture which they form,
according to circumstances ; as is manifest when the stomate is divided
perpendicularly to the plane of the epidermis * =/,

But there are some modifications of this strueture which deserve notice. In
Marchantia the stomates resemble
chimneys, and are built up of four
tiers, each tier consisting of four
cells. In Myzodendron ™, in which
they oceur singly on the apex of
each tubercle of the stem, they are
stated by Dr. Joseph Hooker to be
incorporated into a uniform inte-
gument, presenting no trace of cel-
lular origin, lying over a cham-
ber® s traversed by viscid fila-
ments, and frequently closed up
by an opague mass,

107. It has been asserted
that stomates are closed by a
membrane, but although that
statement was erronecous, it
now appears that the cuticle
is sometimes extended into the chamber beneath it, in the form of a funnel-
shaped expansion, open at both ends, and called the cisToMe™. In some

eases appendages proceed from the edge of the cistome through the intercel-
lular passages, to neighbouring cistomes, which are thus connected with
each other.

This was first observed by Gasparrini in 1842, and the presence of these organs
has been confirmed by Mohl, who, however, denies the existence of a fibrous
structure such as Gasparrini’s figures represent.

108. Stomates are found abundantly upon leaves, particularly on the
lower surface of those organs ; occasionally upon all parts that are modifi-
cations of the leaves, especially such as are of a leafy texture ; and on the
stem,

Fig. 69.—Stomates of Myzodendron ﬁunn!.ulutum; @ seetion through stomate and epidermis; b the
stomate seen from without; ¢ from within—Dv, Hooker,

Fig, 70.—a Cistomes of Ornithogalum nutans ; on the left are seen the connecting appendages ;3 barcis-
tome in Cerens peruvianus. —Gaspariring.
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The following estimate of the number of stomates found on eertain leaves, will give
an iden of their importance in the vegetable economy :—

Number of Stomates on a Square Inch.
Upper Side. Under Side. i Both,

Viburnum Tinus . - : : None. | 90,000 |
Cerasus Laurocerasus . : : None. i 90,000 |
Crinum amabile . ; ; : 20,000 | 20,000 | 40,000
Mesembryanthemum - : 30,000 40,000 | 70,000
Aloe . : : 2 : - 25,000 | 20,000 45,000
Yueea i : . : ; 40,000 | 40,000 #0,000
Cereus speciosissimus (stem) s 15,000
Stapelia (stem) 2 2 - 15,000

|
L | |

109. Stomates have not been found upon the roots, nor on colourless
parasitical plants, nor the submersed parts of plants, nor on Thallogens ;
they are, moreover, rare, or altogether absent, in succulent parts.

110. It frequently happens, that they are so incompletely formed, as to
be either altogether incapable of action, or to act in a very imperfect man-
ner ; as in succulent plants.

111. The function of stomates is to regulate evaporation and respiration.
It has been thought that the former funetion, in particular, is that for which
they are destined ; and that the cause of certain parts becoming gucculent,
is the absence of stomates in sufficient numbers to earry off the watery part
of the sap. But some succulent plants have more stomates than ordinar
plants, so that this opinion requires reconsideration. :

112. Faise SToMATES™ are openings in the epidermis, caused by the
falling off of deciduons hairs ™ °,

113. Hairs are minute expansions of transparent 72
cellular tigsue proceeding from the surface of plants.
They are of two kinds, lymphatic and seereting.

114, Lymf;haﬁ-: hairs are formed by vesicles of cel-
lular tissue placed end to end, and not varying much in
dimensions.

115. Glandular hairs are also formed by vesicles of cel-
lular tissue placed end to end, but are sensibly distended 3 b
at the apex or base into receptacles of fluid.

116. Lymphatic hairs are for the absorption of moisture, for the protec-
tion of the surface on which they are placed, and for the control of evapora-
tion throngh the stomates. They always proceed from the veins, while the
stomates occupy the interjacent parenchyma.

In Campanula, on the style, are placed hairs ealled collectors, in great number.
They originate below the epidermis,and have the singular property of being retrac-
tile, the upper part being eapable of drawing back within the other ; their use is
unknown.  Some hairs, moreover, have numerous parallel spiral threads formed

in their interior, as in Acanthodinm. Others have but one thread, and some
are curiously striated.

117. Glandular hairs are receptacles of the fluid peeuliar to certain
species of plants, such as the fragrant volatile oil of the sweet briar, and the

Fig. 72,—a Hair of Nuphar litcum ; # the hole formed where it drops off.
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acrid colourless fluid of the nettle, and may be regarded as organs of
excretion.

Hairs are simple ¥ ; setaccous ® 3 capitate ¥ ; s ted * ;: moniliform ¢ ; artico-
P 2 3 1 2 £
lated «f ; septate # ; compound ® ; knotted ¢ ; clavate # ; seabrous ® ; ciliated ¥ ;
glochidiate *# ; branched ¢ ; stellate®r ; scutate * ; avaneose * ; ramenta-
ceous ¥ %,

118, Hairs are usually planted, more or less perpendicularly, upon the
surface on which they grow. In some cases, however, they are attached
by their middle ( peltate ), as in Malpighiaceous and Brassicaceous plants'.

119. In some instances they are circular disks, called lepides, and are
formed of a membrane eomposed of radiating cells.

120. Prickies are conical hairs of large size, sharp-pointed, and having
their tissue very hard.
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IV.—OF THE COMPOUND ORGANS.

121. From peeuliar combinations of the elementary organs are formed
the compound organs.

122, The eompound organs are the axis (123) and its appendages (133 a).

123. The Axis may be compared to the vertebral column of animals.

124, Ttis formed from a spore, embryo, or leaf-bud, by the development of
a root in one direction, and of a stem in the opposite direction.

125. A spore is a young plant produced in the interior of another, without
the agency of sexes, and having no determinate points of growth.

126. An embryo is a young plant, produced by the agency of sexes,
developed within a seed, and having determinate points of growth.

127. A leaf-bud is a young plant, produced without the agency of sexes,
inclosed within rudimentary leaves called seales, and developed on the out-
side of a stem.

128. A spore, or embryo, propagates the species.

129. Leaf-buds propagate the individual.

130. When the vital action of either spore, embryo, or bud is excited, the
tissue develops in three directions : upwards, downwards, and horizontally.

131. That part which develops downwards is called the descending axis,
or root ; that upwards, the ascending axis, or stem ; that horizontally, the
medullary system ; and the part from which these two axes start is called the
erown or collar.

132. This elongation in three directions takes place almost simultane-
ously ; henee it follows that all plants must necessarily have an ascending
and descending axis, or a stem and root, and a medullary system.

133. The ouly apparent exceptions to this occur among the lower order
of plants, in which development seems to be either spherical, filamentous,
or horizontal.

133 a. Every part which grows from this axis in a symmetrical manner
18 an appendage of it.  The leaf is the type of all such appendages.
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V.—OF THE ROOT.

134. The Roor iz formed by the descending and dividing fibres of the
stem.

135. Anatomically it differs from the stem in
the abzence of normal buds, and of stomates (105),
and usually in Exogens of pith.

136. Although the root has usnally no distinet
pith in Exogens, yet it possesses a distinet
medullary system.

137. The funetions of the root are to fix plants
in the earth, and to absorb nutriment from it.
As it has to force its way through substances
which offer resistance to its passage, it lengthens
exclusively by successive additions to the points
of its divisions.

138. Absorption takes place almost exclusively
by the extremities called spongelets, or spon-
gioles™, which consist of a lax coating of cellular
tissue lying upon a concentric layer of woody
tissue, in the midst of which is often placed a
bundle of ducts or spiral vessels (37). Spongioles
are not, however, a distinet organ, but are merely
the young extremities of roots.

Roots are nodose «; placentiform ? ; conical < ; moniliform ¢ ; testiculate, or
tuberenlar 3 corrallowd # ; tuberous # ; and fascieulate ™, when in clusters, as in
the Asphodel.

Fig. 74.—Young roots of an Orchis divided lengthwise; s p spongiole; ¢ e central cells, which gra-
dually give rize to d, or bothrenchyma,
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139. Occasionally the epidermis separates from the end of the roots in
the form of a cup or cap ™/, as in Pandanus and Lycopodium, and forms a
pileorhiza.

140. The power of affording nutriment to the stem and other parts, is
not possessed by the root, exclusively in consequence of its absorption from
the soil. The root is often a reservoir of organizable, that is to say, of
various kinds of nutritious matter ready formed, especially starch, (31) and
gum or jelly (7.3), upon which the young stem will feed, even although the
root itself be eut off from communication with any source of supply.

Moniliform, tuberous, testiculate, fasciculate, placentiform, eonieal, roots,—in short,
all which are unusually thickened,—are intended by Nature as reservoirs of food.

They must not be confounded with tubers, rootstocks, or corms, all which are
forms of stem. The fasciculate ™ owes its appearance to a general enlargement
of the fibres ; the moniliform 7 is
distended here and there unequally
along the whole length of a fibre ;
the tubercus ™ is l@im'g:’.:-:,f at some
one point only ; but in all such
cases the tendeney to enlarge is a
constant attribute, attended by the
deposit in the swellings of organiz-
able matter of some kind.

——"'// .
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Fig. 79.—Young plant of t.'l:-e parasite ‘ﬁ[}mlendrm growing into the bark of o Fagus. —J’ H:J:Jhr
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141. The most remarkable anomalies among roots are those of para-
sites *, which terminate abruptly in a kind of sucker buried in the cellular
matter of the plant preyed on, and of some epiphytes™ in which they aequire
a green colour, are furnished with stomates, and perform the functions of
both roots and stems.

B 5 — —_—— —_—

Fijg. A0.—Chiloschista usnevides, with its green epiphiytal roots acting the part of leaves, Angroecum
funale and Lindeni offer similar examples,
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VI.—OF THE STEM.

142, The stem is produced by the successive development of leaf-buds,
which cause a corresponding horizontal growth between them.

143. If an annular incision be made below a branch of an Exogen,
the upper lip of the wound heals rapidly, the lower lip not : the part above
the incision increases sensibly in diameter, the part below does not.

144, If a ligature be made round the bark of an Exogen, below a branch,
the part above the ligature swells, that below it does not swell.

145. Therefore the matter which causes the increase of Exogens in
diameter descends.

146, If a growing branch is cut off below a leaf-bud, that branch never
inereases in diameter between the section and the first bud below it.

147. The diameter of all Exogenous stems increases in proportion to the
number of leaf-buds developed.

148. The greater the number of leaf-
buds above a given part, the greater the
diameter of that part ; and vice versd.

149. In the spring the newly form-
ing wood is to be traced in the form
of organic fibres descending from the
leaf-buds ; that which is most newly
formed lying on the outside, and proceed-
ing from the most newly developed buds.

150. Therefore the descending matter, by successive additions of which
Emgenﬁ increase in diameter, proceeds from the leaf-buds.

151. The elongation of the leaf-bud upwards gives rise to new axes (123)
with their appendages ; their elongation downwards increases the diameter
of that part of the axis which pre—cxiatml, and produces roots.

152. Roots, therefore, in all cases, should econsist of extensions of the
woody tissue ; and this is conformable to observation.

153. Hence, while the stem is formed by the successive evolution of leaf-
buds, the root, which is the effect of that evolution, has no leaf-buds,

154. The leaf-buds thus suceessively developed are firmly held together
by the medullary system of the stem, which proceeds from the bark inwards,
eonnecting the circumference with the centre.

155. The stem varies in strueture in four principal ways.

156. 1t is either formed by successive additions to the outside of the
wood, when it is called Erogenous™® ; or by successive additions to its
centre, when it is called Endogenous *°; or by the union of the bases of
leaves, and the extension of the point of the axis which is called Acrogenous,
or by simple clongation or dilatation, where no leaves or buds exist, as among
Thallogens.

157. In what are called Dictyogens®®, the stem has the structure of
Endogens, the root that of the stem of Emgena nearly ; Ewx. Smilax.

— = —— e —

Fig. 81.—Thes¢ twa d.mr,:mm-: l‘l‘j]-ll‘ﬁl‘-l‘ll the difference in the size of the rings of wood in a tree, one
of whose branches, a, had lost the greater part of its buds, and & had suffered no such injury.
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158. The stem of Exocrys may be distinguished into the Pith, the
Medullary Sheath, the Wood, the Bark, and the Medullary Rays.

159. The PitH consists of cellular tissue, oceupying the centre of the
stem.

160. It oeccasionally contains scattered spiral vessels, which appear to
originate in the medullary sheath, or scattered bundles of fibrovascular,
that is to say, of vascular and woody, tissue, as in Ferula, and many tubers.

161. It is produced by the elongation of the axis upwards.

162. It serves to nourish the young buds until they have acquired the
power of procuring nourishment for themselves. For this purpose it is often
filled with starch, which, in the process of vegetation, becomes converted
into gum ; and the latter, when dissolved, passes out of the pith into the
nascent organs.

163. It is always solid when first organized ; but, in some eases, it se-
parates into regular cavities, as in the Walnut, when it is called disciform ;
or it tears into irregular spaces, as in Umbelliferous plants.

164. Its office of nourishing the young parts being aceomplished, it is of
no further importance, and dies.

165. The MEDULLARY SHEATH consists of spiral vessels®?, e,

166. It immediately surrounds the pith, projections of which pass through
it into the medullary rays™* %

167. It is in direct communication with the leaf-buds and the veins of the
leaves.

168. It carries upwards oxygen, liberated by the decomposition of car-
bonie acid or of water, and conducts it into the leaves.

169. The Woop lies upon the medullary sheath, and consists of concen-
trie layers.

170. It is formed by the successive deposit of organised matter descend-
ing from the buds, and by the interposition of the medullary system, here
called medullary rays, connecting the pith and the bark* ®®,

Its plenrenchyma aequires hardness by the deposit of selerogen (71) in its tubes 4,
171. The first concentric layer lies immediately upon the medullary sheath

and pith, and consists of woody and vasiform tissue * %,
172. Bach succeeding concentric layer consists of thin wedges of woody
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and vasiform tissue, which either form themselves into distinet strata, in
which case the latter is innermost, or are confounded together.

These wedges are Schleiden’s indefinite vagcular bundles, and have the power of
inereasing indefinitely at their back, that is to say, on the side next the cireum-

ference.

-
I

173. When there is any material differ-
ence between the compactness of the tissue
of the two sides of a concentric layer, : 1
zones are formed, in which the outermost o] 231
tissue is chiefly woody, and most compact ; St WA
but when the vasiform and woody tissues & =5 preppi 1]
are equally intermingled, no apparent § | k.l i :
zones exist, R 'ja:;r’ folpeif ine

174. A concentric layer, once formed, i i
never alters in dimensions. '

175. Bach concentric layer, which is 5 SHHI R
distinctly limited, is the produce of one Al L[
year's growth in countries having a winter Al . l-'EJ
and summer. T ol

The annexed cuts will make this cleaver; and =
show how the appearance of zones is pro-
duced, as well as offering a representa-
tion of the anatomy of a common exogen-
ous tree.

176. Therefore, the age of an Exo-
genous tree should be known by the el - -
number of concentrie circles of the wood 7,

But this rule is of uncertain application, owing to numerous disturbing
causes, especially in countries in which the period of rest is less distinetly
marked than in the winter of northern latitudes.

<~

]
i

i

ity T

st T =
4

i R ——
]

[
R e P

JEH TR ;
!::Ill"lr".{'

- " —— Z =
=

—

|'!'||!‘ i.'::-_u T

Tk
Tl e
e
ﬁ\l_

Fig. 85.—Represents a transverse and longitudinal section of a branch of Maple in the beginning of
the seeond year ; { the medollary sheath; »p bothrenchyma; f plearenchyma of the fivst year; ¢ the
newly formed wood ; p ¢ the tissue forming medullary rays; fthe liber ; pe the mesophlcum ; s the
epiplalieunm,
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Such is the usual explanation of the canse of the zoned appearance of the woody
system of Exogens ; but I have seen stems of trees from Caleutta, which I was
assured had produced four rings a year, and the common Garden Beet, which
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Ermlu-:es in its roots many rings, is an example of zoned growth, which eannot
¢ explained by the common theory.

177. The sceretions of plants are deposited most abundantly in the oldest
concentric layers ; while those layers which
are most recently formed contain but a
slight deposit.

178. When the tissue of the concentric
layers is filled with secretions, it ceases to
perform any vital functions.

179, The dead and fully formed eentral
layers are called the heart-wood.

180. The living and incompletely formed
external layers are called the alburnum.

181. Upon the outside of the wood lies
the Bang, which, like the wood, consists
of concentric layers.

1582, It may usually be distinguished into four distinet parts: 1. the
Epidermis ™" ; 2. Epiphlooum™ *%; 3. the Mesophlocum ™ ¢ ; and 4.
the Endophlocum, or Liber = #9,

183. Each of these parts increases by successive additions to its own
inside, except the epidermis, which is never renewed.

154, The Epiphleeum and Mesophleeum are both formed of cellular tissue
only ; but their cells are placed in different directions with respect to each
other. The former is often large and soft, and may separate spontancously
from the young layers forming beneath it: as in Cork, which iz the epi-
phleeum of Quercus Suber, the cork-barked oak.

185. The Endophlezum, or Liber, consists of cellular tissue resting on the
alburnum, of laticiferous tissue (49), and of pleurenchyma (32). The tubes of
the latter are often thickened rapidly by a deposit of sedimentary matter ; in
which case, seetions of the tubes present the appearance of concentrie eireles.
Hence arises the toughness of the tubes of pleurenchyma which occur in the
liber, and are manufactured into cordage, as in the Lace-bark tree, the
Lime-tree, de.

Fig. 86 1= the same a8 l"ig. 83, three fall years old, with the layers -er_hurlc more thick and nun;o.-rmm,
and the limits of each vear's growth of wood indiented by figures on the upper edge.
Fig. 87.—Section of an Oak branch elght years old.
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186. Occasionally the liber is only formed during the first year’s growth ;
after which it is inclosed in wood, and is eventually found near the pith.
This has as yet been observed only among Menispermads.

187. The power of renewing
themselves by the production of
new matter upon their imner
surface, is apparently given to
the layers of bark in order to
compensate for the gradual and
incessant distension of the wood
beneath them.

188. As the older parts die,
from becoming too small to
bear the strain upon them, new
parts form, each in its allotted
place, and take the station of
that which went before it.

189. The secretions of a
plant are often deposited in
the bark in preference to any
other part,

190. Henee chemical or me-
dicinal- principles are wmore
often to be sought in the bark
than in the wood.

191. The immediate func-
tions of the bark are to protect
the young wood from injury,
and to serve as a filter through
which the descending elabo-
rated juices of a plant may
pass horizontally into the stem,
or downwards into the root.

192. The Mepvinary Ravs, or PraTes, (the sifver grain of carpenters,)
consist of cylinders, or compressed parallelograms, of cellular tissue (muri-
form cellular tissue), belonging to the medullary system.

i ity. the cellular mass of the stem, pressed into plates of various
They.orsy 10 Do, ihlihckneas by t]ltl: wedges of wood
that form within it. This is ex- -
plained by the annexed diagram,
in which the right hand figure
represents a section of a young
stem with six wedges of wood,
and the left an older with twelve ;
in both * is the pith, * the me-
dullary rays, and ¢ the wedges
of wood. When bark is stripped
off a branch, the medullary rays
resemble narrow sharp ellipses
of cellular matter separated by
pleurenchiyma ",

[/} F i ba

L

Figs, 88, 80, —Crozs seetions of barl,
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194. They connect together the tissue of the trunk, maintaining a
communication between the centre and the circumference.

195. They act as braces to the woody and vasiform
tissue of the wood. They convey secreted matter
horizontally from the bark to the heart-wood, and
they generate adventitious leaf-buds.

196, Cambium is a viseid secretion, which, in the
spring, separates the alburnum of an Exogen from
the liber. It is organisable mueilage, out of which
new elementary organs are constructed, whether in the
form of vessels, or woody tissue, or of that cellular
tissue of the medullary system, whose office it is to
extend the medullary plates, and maintain the com-
munication between the bark and central part of a
stem.

197. The foregoing remarks apply to the strue-
ture of Exogens in the normal state. Numerous
anomalous deviations from it are known to bota-
nists, but they have not been sufficiently studied to
enable me to reduce their irregularity to rule. In
all cases they appear to grow normally at first, the irregularities being
manifested in the zones which follow the first.

198. As FExogenous
plants inerease by annual
addition of new matter to
their outside, and as their
protecting integument or
bark is capable of disten-
sion in any degree, com-
mensurate with theinerease
of the wood that forms
below it, it follows, taking
all eircumstances into con-
sideration, that there are
no assignable limits to the
life of an Exogenous
tree,

199. The stem of Exno-
GENS offers no absolute dis-
tinetion of I'ith, Medullary
Rays, Wood, and Bark %,

200, Tt is formed by the
intermixture of bundles of

. = fibro-vascular tissue amon
03 a mass of eellular tissue,
the whole of which is over-
laid by a zone of cellular and woody tissue, inseparable from the stem
itself, and therefore not bark.

Fig. M--Iﬂzhl{hgmsniﬂad resentation of a transverse section of one of the fibro-vaseular bundles
of a Palm-tree; * the centre of the stem; a laticiferous tissuc; b cellular tissne of the medullary system ;
¢ pleurenchymn; o epiral vessels; ¢ bothrenchyma,

n
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These bundles are generally formed, 1 of a gutter, or crescent-shaped line of pleuren-
chyma, having its converity wext the circumference; 2 of prismatical cellular
tissue lying in its concavity ; and 3 of spiral vessels and large bothrenchyma
embedded in the second, Over this there is sometimes placed another cord of
pleurenchyma next the axis. Each of these bundles may be regarded as being
analogous to a woody wedge af the first year in an Exogenous stem, the gutter of
pleurenchyma vepresenting the wood, the spiral vessels the medullary sheath,
and the prismatical cellular tissue the pith. Such vascular bundles have not,
however, the power of indefinite growth (172), but have a determinate size and
structure to which after-growth makes no addition.

201. It increases by the successive
formation of new bundles of fibro-vas-
cular tizsue in the central cellular tissue,

s
'

4 Ad rising upwards into the leaves where
they form veins, and eurving outwards
as they descend.

The old notion was that the fibro-vascu-
lar bundles passed down the interior
of the stem, as represented in the dia-

e = gram * ; but the fact is that they form
=G ¢ arcs, as is vepresented at ®. These
\ bundles are, however, very far from
descending perpendicularly ; on the
contrary, their course is both tortuous
and nslant, so that the mass of bundles
is an extremely complicated entangle-
ment. Grasses offer no exceplion to
this rule, the entanglement of their
3 b 3 fibro-vascular bundles taking place at
¥
da

o

T

the diaphragms of their nodes ; their
fistular character did not exist origi-
nally, but results from their surface
growing faster than their centre.

202. The vascular bundles of the
centre gradually force outwards those
which were first formed, the cellular
mass augments simultaneously, and in
this way the diameter of a stem in-
Creases.

203. What appears to be bark in
these plants is an external layer of
cellular tissue, into which the lower
extremities of the ares of fibro-vascular
tissue descend obliquely, losing their
vascularity as soon as they reach the
- cortical integument, or false-bark.

904. Tt is in consequence of this passage in an oblique direction of the
fibro-vascular bundles into the external cortical integument, that the latter
ean never, in Endogens, be separated from the wood beneath it.

205. The diameter of the stem of an Endogenous plant is determined by
the power its tissue possesses of distending, and by its hardness.

206. When the external tissue has once become indurated, the stem can
inerease no farther in diameter.

207. When the tissue is soft and capable of continual distension, there is
no more certain limit to the life of an Endogen than of an Exogen (198).

04
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208. In many cases the terminal bud only of Endogens is developed ;
but very often a considerable number develope ; Ex. Asparagus.

209. When a terminal bud only of an Endogenous plant developes, the
stem is generally eylindrical ; Ez. Palms : when several develope, it becomes
conical ; Ex. Bamboo.

210. In AcrocENs no other stem is formed than what arises from the
simple union between the bases of the leaves and the original axis of the
bud from which they spring, and which they carry up along with them.

211. In the order of Ferns the section of a stem indicates the same
structure as that of the numerous petioles out of which it is constituted.

This is sufficiently appavent if the leaf-stalk of a Fern-leaf is eut through and its

fibro-vaseular tissue compared with that of the stem. Eventually these stems
become hollow, but they are originally solid ¥ 7,

212. Usually the stem of a Fern is simple, but it oceasionally forks,
apparently by the accidental formation of a double bud at its extremity.*
13. Very large scars ™ are left on its surface, upon which are visible the
ends of the fractured fibro-vascular tissue which corresponds with the sinuous
zones of wood. These scars, which are at first true rhombs, and touch each
other, are, after a time, separated by considerable intervals, and become much

—_—

Figs. % and 87.—Two horizontal sections of the stem of a Cyathea; a pith; & zome of wood, formed
of the fibro-vaseulay tissue of the I:nr.rli-—.rlcs. coated externally with brown pleurenchyma, and inclosing
eenlariform vessels at o0 e acortical integumcnt? answering to the epidermis of the connate petioles.

n
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longer than broad, thus proving that the whole tissue of the stem of a Fern
stretches for a long time after it is first formed and hardened.

914, With TraLLocexs, which are mere expansions of cellular matter,
sometimes in all directions, the axis disappears and nothing remains but
threads ®* woven into a kind of skin or absolutely separate, or even separate
cells, or thin leaf-like plates, lobes, or expansions of various forms,

915. The stem of a plant assumes numerous and very different appear-
ances in different plants.

Among the commonest of its anomalous appearances ave the following :—aseend-
ing 05 ; creeping/; articulated ; leafless, succulent, and deformed ¢ ; folia-

ceonst,
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Fig. %9 *.—Various speeiez of Erisyphe, one of the mildew fungals; 1 E. guttata; 2 E. inillata
3 E. graminis; 4 E. adunca; 5 E. bicornis.— Corda. B e B
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216. It often burrows beneath the earth, when it is valgarly called a
ereeping voot™™ *.  Sometimes the internodes become much thickened, when
what are called tubers'*? are formed ; or the stem lies prostraie upon the
earth, emitting roots from its under side, when it is called a rhizome, or
rootstock ', '

One of the most remarkable of the modifieations of the tuber is that of the Arrow-

root, Maranta arundinacea', in which stems are directed almost perpendicularly

downwards instead of upwards, are

o coverad with broad scales, and become

i large reservoirs of starch. The buds

J I of the potato often assume the tube-

rous eondition, even when produced.

it e above ground, exposed to light and

: air %4, A similar property exists in

Sedum amplexicaule, which forms little

cylindrical tubers on its stem, enfolding

them in the axil of the leaves in which
they were generated.

217. If it distend underground, with-
out creeping or rooting, but always
retaining a roundish figure, it is a
copn e 104 II}.":_

Corms invariably form themselves one
Yyear, aud perish the next in organizing
a new corm, which preys upon its
parent, and destroys her. In the
Crocus '™ this happens by the produc-
tion, year after year, of a terminal
bud. In the Colchicum ' the new
bud is lateral. A eorm-bud produces
a flower-stem first, and a new corm
expands at its base as the leaves grow
and furnish food for its supply.

218, All these forms of stem are vul-
garly called roots,

219. Noroot ean have either scales,
which are the rudiments of leaves, or
nodes, which are the rudiments of buds,
A scaly voot is, therefore, a contra-
dietion in terms.

220. The ascending axis, or stem,
has nodes and internodes.

But they may bo exceedingly small, or
erowded together, as in the crown of

the root ™, in which case a plant is
technically ealled stemless.

221. Nodes are the places where the
leaves are expanded and the buds formed.
222, Internodes are the spaces between the nodes
223. Whatever is produced by the evolution of a leaf-bud (227)is a branch.
s 224, A spine is the imperfect evolution of a leaf-bud, and is, therefore, a
anch, - ;
225. All processes of the stem which are not the evolutions of leaf-buds, are
mere dilatations of the cellular integument of the bark. Such arepyickles(120).

101



38 THE STEM.

2926. In solid form the stem is extremely variable ; the following '** are
common terms relating to it :—

Terete ¢ ; half-terete * ; compressed ¢ ; plano-compressed ¢; two-edged 4 ; muta—
; anglad’r 2 nhtm-an%leﬂ" 3 trinngﬁlm.-* . quasrulgulu* ; guinquangular ' ;
octangular 7 ; multangulare ; triquetrons ©; tetraquetrous f; obscurely ftrique-
trous™ ; trilateral » ; quadrilateral ¢ ; quinquelateral #, The figures show that
some of these are convertible terms.

1]

Fig. 104,—a Old corm ; & present eorm ; ¢ coming corm, in a Crocus.

Fig. 103.—Colchiam ; + Roots; Fleaf; o old stem of the previous year withered ; a” present corm; a™
heginning of new corm.
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VII.—OF THE LEAF-BUDS,

227. Bups are of two kinds, Leaf-buds and Flower-buds. LEAP-BUDS
(Bourgeon, Fr.) consist of rudimentary leaves surrounding a growing
(vital) point, which lengthens upwards, and produces leaf after leaf upon
its surface.

The accuracy of this statement is conclusively established by the excellent ohser-
vations of De Mercklin, who has proved that the growing point is not an imagi-
nary organ, but a cellular tumour having a peculiar organization.

228. Frower-ups (Bouton, Fr.) consist of rudimentary leaves
swrounding a fived (vital) point, and assuming, when fully
developed, the form of floral envelopes or apparatus.

229, Notwithstanding this difference, a leaf-bud sometimes
indicates a tendency to become a flower-bud ; and flower-buds
frequently assume the character of leaf-buds ; Ex. Monstrous
Pears.

This will be more particularly adverted to in speaking of the Flower,

230. In appearance, a leaf-bud™ is a collection of scales ar-
ranged symmetrically one above the other. These scales are
rudimentary leaves. The centre over which they are placed, or
the growing point, is cellular substance coated with a thin stratum
of spiral vessels ; and these two parts answer to the pith and the
medullary sheath in Exogens.

De Mercklin has shown that the evolution of a leaf-bud is not very
unlike the gradual drawing out of the slides of a telescope ; that
young leaves are continually formed helow the end of the growing
point, and that, consequently, the lowest leaves of a leaf-hud are
necessarily the oldest.  That the seales are rudimentary leaves was
long ago shown by the gradual changes which take place in the scales
when a bud unfolds "W« : the careful observer just alloded to has
demonstrated that leaves are always, when very young, shaped like the seales
of the bud ; in fact, the latter are leaves formed at the latter end of the year,
and arrested in their growth.

231, By the growth of a leaf-bud a branch is formed ; such of the secales
as are alive gradually changing into true leaves as vegetation advances 7,
232. Sometimes leaf-buds separate spontaneously from the stem (are
deciduous), and are then called bulbills or bulblets '/ : Ey. Lilium bulbi-
ferum,
233. In other cases they are of large size, and are formed underground ;
they then form bulbs, or scaly bulbs W7ot
234. In bulbs, other young buds or bulbs, ealled cloves, are often formed
in the axils of the scales, as in Garlic ; and these gradually destroy the old
bulb by feeding upon it.
In like manner eorms produce other corms, and are destroyed by their offspring,
a8 has been already shown (217). Thus, in some Gladioles 107 d4e an old corm

produces the new one always at its point ; the latter is then seated on the
remains of its parent, and, being in like manner devoured by its own offspring,



40) NORMAL LEAF-BUDS.

beeomes the base of the third generation "¢, This proeess enables such plants
by degrees to raise themselves out of the earth in which they were born.

L]

235. Both corms and bulbs are reservoirs of nutriment in either a starchy
or mucilaginous condition, or both.

236. Leaf-buds are of two kinds, the regular and the adventitious.

237. Regular or normal Leaf-buds are only found in the axils of leaves.

Commonly they are single, but in some plants they exist in great numbers, and
then they obey two different laws of development ; the lowermost in some being

1014 108

the most advanced, as in Lonicera tatarica'; and the highest in others, as in

the Walnut '™, Several are sometimes on the same plane, as in the Willow or
Poplar, and then the laterals have been suppesed to belong to stipul&&

238. They exist in a developed or undeveloped state in the axils of all
leaves, and of all modifications of leaves.

239. Therefore they may be expected to appear at the axils of scales of
the bud, of stipules, of bracts, of sepals, of petals, of stamens, and of car-
pels, in all which situations they are generally undeveloped ; for these
different organs are all modifications of leaves.

The proofs of this theory will be given hereafter.
240. They are frequently not called into action, even in the axils of
leaves, but lie dormant.,

241. As regular buds are only found in the axils of leaves, or of their
modifications, and as branches are always the development of buds, it
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follows, that, whatever may be the arrangement of the leaves, the same will
be the disposition of the branches ; and vice versd.

242, This corresponding symmetry is, however, continually destroyed by
the unequal development of buds, or by the accidental destruction of a part
of them.

243. Leaf-buds which are formed among the tissue of plants subsequently
to the development of the stem and leaves, and without reference to the
latter, are called latent, adventitious, or abnormal.

244. Adventitious Leaf-buds may be produced from any part of the
medullary system, or wherever cellular tissue is present. It has been
distinetly proved, that, while roots are prolongations of the vertical or woody
system, leaf-buds universally originate in the horizontal or cellular system.

243. They are formed in the root, among the wood, and at the margin or
on the surface of leaves, whether perfect or rudimentary.

This is now a well-known faet. The following example of it was related in the
Gardeners' (lhronicle for October 18th, 1845 :—% A Hyacinth bulb, in a state of
rapid putrefaction, while kept in contact with the cold water of a hyacinth-glass
in a dwelling-house, entirely renewed its vitality when removed to a warm situ-
ation. The decay had eaten completely through the base of the seales into the
very heart of the hyaciuth, which was putrid, The foul slimy matter was wiped
off, and the bulb was placed, its base upwards, on a layer of warm sand, covering
the bottom of an earthen pan, The sand was moistened with water of a tem-

perature of 80%, or thereabouts ; a bell-glass was placed over the bulh, with its
edges pressed into the sand ; and the apparatus was put on a shelf near a

north window, about four feet above an Arnott stove in constant action. From
time to time warm water was given by pouring it upon the sand between the
edge of the earthen pan and the side of the bell-glass, Decay was immediately
arrested ; for some time the bulb remained dormant ; but, by degrees, healthy
granulations made their appearance, displacing the decayed matter; and in a few
weeks a fine erop of young bulbs sprouted forth on the surface of the scales and
on the edges of the healed-up sores.” 1In this case, as in all of a similar nature,
the new buds appeared from the parenchyma exclusively ; and many of them
became completely organized as small bulbs before the vitality of the parent
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bulb was exhausted. The bulbs formed on the petiole of Arum ternatum '® ©
are of a similar origin,

246. They are constructed anatomically exactly as regular buds, having
a growing point in their centre.

247. Embryo-buds are woody nodules found in the bark of trees, and
appear to be rudimentary branches formed without leaves, within a space in
which they are foreibly pressed upon by surrounding tissue.

They are common in the bark of the Beech, the Elm, and the Cedar of Lebanon 3
and not uneommonly grow into stunted branches, Very curious examples of
such growth mcﬁ.&iunaﬁ;) oceur in damp tropical countries,

247 a. The manner in which the leaves are folded in the leaf-bud varies
with species, and is called the vernation of a plant. The following are the
prineipal forms :—

KOR>
o vy

——— e ————— e e

Fig. 111.—a a Convolute ; b involute; ¢ plicate; o revolute; ¢ obvolute ; Fequitant.
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VIIL.—OF THE LEAVES.

248. A leaf is an expansion of the bark immediately below the origin of
a regular leaf-bud, and is an appendage of the axis.

249. Wherever a regular leaf-bud is formed, a leaf, either perfect or
rudimentary, has been developed also ; and vice versd.

250. Leaves are developed alternately 2/, one above and opposite the
other, around their ecommon axis ; or upon the same plane, when they are
opposite ' * or verticillate "*#, They are never produced side by side,
except by irregular development,

It has been assumed that the opposition and verticillation of leaves is in conse-
quence of the non-development of internodes, and this is probably true ; but

My 112

there is no absolute proof of it. The hypothesis is founded upon the well-known
fact, that verticillate leaves will become alternate, if the branch on which they
grow is from any cause compelled to grow much faster than usual.

251. There is a eonstant tendency in opposite or verticillate leaves to
become alternate.

252, This is equally true of the arrangement of all parts that are modifi-
cations of leaves.

253. When leaves are formed, the point appears first, and afterwards the

inerease of growth takes place at the base.

This accounts for the little injury sustained by leaves when their ends are destroyed

by accidents, and is quite analogous to the manner in which the layers of bark

increase (183). In faet, since each layer of bark inereases by addition to its

inner face, so should leaves, which are expansions of bark, increase at their base,
which answers to that inner face,

254, A leaf may consist of a petiole or stalk, a /amina or blade, and a
pair of stipules : but any one of these parts may represent the leaf.
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255. The Perioie is the channel throngh which the vessels of the leaf
are connected with those of the stem ; it is formed of one or more bundles
of spiral vessels and woody tissue, inclosed in a cellular integument. It is
often absent, and then a leaf is called sessile.

256. The spiral vessels of the leaf of
Exogenous plants derive their origin from
the medullary sheath®; those of Endo-
gens from the bundles of fibro-vascular
tissue (200).

257. The cellular integument of the
petiole is a continuation of that of the bark.

258. When the petiole is leafy and the
lamina is abortive, it is called a phyllo-
diwm 12,

259. When the petiole becomes dilated
and hollowed out at its upper end, the
lamina being articulated with and closing
up its orifice, as in Sarracenia'™® and
Nepenthes 2%, it is called a pitcher or
ascidium ; if it 1s unclosed, and is a mere
sac, as in Utricularia, it is called am-

wlles 112 ¢,

260. Sometimes the petiole has no lamina, or is lengthened beyond the
lamina, and retains its usual eylindrical or taper figure, but becomes long,
and twists spirally ; such a petiole is called a fendyil "' (Vrille, F7.)

The petiole is usually either taper, or chanmelled ; and it has often a boss or
struma M ¢, (coussinet, Fr.) at either iis base or apex, especially in those leaves
which are sensitive. In other cases it is inflated ¥, sheathing®, amplexicaul,
winged ¢, auriculate, leafless, jointed ¥, spinescent /, &e.

261. The petiole is sometimes articwlated transversely, as in the Orange.
262. The LawiNa of a leaf is an expansion of parenchyma, and is

———

Fig. 113.—Section of a stom and of the peticle of ,-_._1.:».1[ ehowln ‘“ tion e
p the pith ; /v the fibro.vascular tissue, Whoso Hiner face consists of spiral veeels oad L {W0;
sheath ; f the base of the petiole of the leaf; & a bud in its axil, t of spiral vassols, anil i thoimedullany
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traversed by veins which are ramifications or extensions of the bundles of
vascular tissue of the petiole, or, when there is no petiole, of the stem ',

263. Sometimes one, sometimes both the surfaces of a leaf are furnished
with stomates (150).

264. The veins either branch in various directions among the parenchyma,
anastomosing and forming a kind of net-work, or they run parallel to each
other, being connected by single tranverse unbranched veins,

265. The former is characteristic of Exogenous, the latter of Endogenous

lants,
: 266. The principal vein of a leaf is a continuation of the petiole, and
runs in a direct line from the base to the apex of the lamina ; this vein is
called the midrib. Tt usually produces other veins from its base or sides,
or from both : such veins are called #ibs, if very strong, and proceeding
from the base to the apex ; under other circumsiances, they are frequently
named nervures.

267. The veins are interposed among cavernous cellular substance, called
diachyma, diploe, or mesophyllum, which is often stratified differently below
the two surfaces of the leaf'; the upper stratum being more compact than
the lower, and having its cells perpendicular to the plane of the leaf. In
such cases, the cclls of the lower stratum are commonly more or less parallel
with the under surface.

Although this is certainly the commonest arrangement of the elementary organs of
a leaf, yet it is attended with numerous exceptions. In many leaves, especially
in those which present their edge to the sky, there is no difference in the anatomy
of the two sides. In submersed leaves® the eavernous character is lost, and a
solid parenchyma is merely furnished with oceasional air-cells or lacunze.

Fig. IIE-:.; Heemn of the leaf of o Melon cut perpendicularly ; & hairs; st HIOIIIEli;'E; Fu fibro-vasen.
lar tissue of the veins. J : o=

Fig. 116.—A perpendicular section of the leaf of a2 Potamogeton : § the air eavitice  Fo the fibro.
vaseular tissue of the veins,
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268. There are, at least, two strata of veins, the one belonging to the
upper, and the other to the under surface.

269. The upper stratum conveys the juices from the stem into the lamina,
for the purl;:nse of being aérated and eclaborated ; the under returns them

into the bar

Nothing belonging to the leaf has been so little examined as the true arrangement
of its veins. The statement here made appears to be true in common cases, as
is indeed proved by those skeletons of tree-leaves which lie in water all the
winter, and become dried in the spring. In such instances the two layers of
veins are readily separated, and exactly answer to each other, But it is by no
means to be inferred that such is the umniversal structure of the venous system
of leaves. In fact, one great exception is furnished by Theophrasta Jussiwmi, to
which my attention has been drawn by an unknown correspondent. In this
plant there are three layers of veins, of which the middle is much reticulated,
but the upper and lower are far more so, their fibres lying mueh move parallel
with each other ; and, instead of being applied to the reticulations of the middle
layer, crossing it obliquely. This plant, at least, requires to be carefully studied.

270. The lamina is variously divided and shaped ; it is usually thin and
membranous, with a distinet upper and under surface ; but sometimes
becomes suceulent, when the surfaces are often not distinguishable.

271. The one surface is presented to the sky, the other to the earth :
this position is rarely departed from in nature, and cannot be altered arti-
ficially, except by violence,

272. A leaf is simple when its lamina is undivided, or when, if it is
separated into several divisions, those divisions do not reach the midrib.

The undivided form is, in the beginning, universal among leaves, as is found by the
scales of a leaf-bud, which are leaves arrested in their growth. It is only after
they have arrived at an advanced period of growth that they acquire divisions.

273. The form of the simple leaf is extremely variable, and the terms
-Em;lﬂjﬂd to denote the variations are numerous in proportion.
74. Many leaves, which never lose their primitive condition, are always
perfectly undivided, or entire ; others have the margin interrupted by small
toothings. OFf such leaves the following are among the more common forms :—
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Orbicular '7% ; ovate!; lanceolate™ ; oval®; oblong? ; roundish oblong=; pel.
tate®; cordate’; cordate ovatef; cordate acuminate’; reniform ; oblique© ;
auriculate 144

In such leaves the toothings are caused by a special growth of points on the margin.

275. In other leaves the margin is produced here and there into manifest
angles ; in which cases the following terms are commonly in use :—

Sagitiate or arrow-headed 9% ; cuneate or wedge-shaped ¢ ; hastate / ; angulars ;
triangular 4,

276. In other cases the margin is repeatedly interrupted in a definite

manner along its whole course ; and then such terms as the following are
employed :—

Falmate ¢ ; seven-lobed  ; pinnatifid® ; sinuated ® ; panduriform 4.

277. A leaf is compound when the divisions pass down to the midrib
so as to subdivide the leaf into smaller and distinet leaves, or leaflets
( foliola).
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De Mercklin has ascertained the interesting fact that all compound leaves are a
first perfectly entire ; that erenels are then formed, which grow up into leaflets.
Therefore the difference between entire, toothed, lne’-ni&i compound, decom-

und, and supradecompound leaves is in the degree of their development, the

st being least and the latter most developed. Thus we see that the reason why
the leaves below the inflorescence of plants are so much more simple and small
than others is merely that the plant loses its Amwera of developing leaf-organs in
proportion as it gains the power of forming tlower-organs.

278. When leaves are compound, their mode of division is expressed by
such terms as the following :(—

Ternate!®a ; biternates or triternate ; digitate ® ; pedate © 3 ;_rinnatr:-f H i!!tcmpltw
edly pinnate® ; lyrate? ; bipinnate!; decompound or tripinnate ® ; bijugate’ ;
conjugato-pinnate & .

279. In speaking of the margin of a leaf, we say that it is
Entire e ; serrate!®e; biserrate ; dentate "9 ; duplieato-dentate 19/ ; tri-den-
tate 1184 ; crisp or curled 8¢ ; crenate 17,
280. The point of the leaves gives rise to other terms, such as

Acute "7, ghtuse 129 ¢ ; petuse 1204 ; emarginate 1'7 ¢ ; acuminate V7 # ; mucronate 9¢,
truncate 115¢

281. The bases of leaves frequently adhere to each other, or to those
of other leaves, 8o as to present the appearance of a stem growing through
them, as in the connate '** and amplevicaw! conditions.

This is the beginning of the greater change of appearance eaused by adhesions,
which are so remarkable in flowers.

282. In some cases the earliest leaves formed each year upon a stem
are quite different in appearance from those which proceed at a later period
from buds developed in their axil, as in the Berberry =,

In all such cases, the transition from the anomalous early form 2/ to the regular
later form 12+ is distinetly traceable through various degrees.

283. Steunes are attached to each side of the base of the petiole.
They have, if leafy, veins, the anatomical structure of which is the same as
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that of the veins of the leaves. When they belong to the leaflets of com-
pound leaves, they are called stipels.

Stipules always appear later than leaves in the order of development,

284, Sometimes only one stipule is formed, the other being constantly
abortive, as in Azara.

285. Stipules are sometimes transformed into leaves : they sometimes
have buds in their axils; and may be therefore considered rudimentary
leaves.

286. Whatever arises from the base of a petiole, or of a leaf if zessile,
occupying the same place, and attached to each side, is considered a stipule.
The appearance of this organ is so extremely variable, some being large
and leaflike, others being mere rudiments or scales, others spines, ten-
drils, &e., that botanists are obliged to define it by its position, and not by
its organization.

287. Stipules must not be confounded with cellular appendages of the
edge of the petiole, as in Dogbanes.

88. Stipules, the margins of which cohere in such a way that they
form a membranous tube sheathing the stem, are called ochrew ; Eu.
Rhubarb.

The conclusions, as to stipules, to which De Mereklin's investigations have led him,
are the following :—

a. Leaves all grow upon an axis, and their first form is that of a tuberele. The
lobes, divisions, or leaflets found in the lower half of a completely formed leaf,
appear at a later period than those of the upper half.

b. 'f]ge original tuberele answers to the point of a leaf or to the point of a common

etiole.

c. I.:!.ll leaves, at a particular period of their growth, resemble simple leaves,

d. In all leaves the blade and the upper end of the petiole are formed earlier than
the stipules and the lower half of the petiole.

e. There are two formations in the compound leaf ; it is at first simple ; it then
becomes pinnated. It is scareely probable that the latter owes its origin, like
the first, to the axis of the leaflet.

J. Whether a leaf be simple or eompound, the petiole must be considered as an
immediate extension of the axis ; it certainly exercises considerable influence on
the formation of the leaf.

g The stipel appears later than the part of the leaflet at whose base it Appenrs ;
its growth is generally much slower than that of the stipule.

E
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k. All the parts of a leaf are symmetrical when first born, and the rudiment of
every leaf is a body symmetrically placed with regard to the axis.

i. In compound leaves the young leaflets arve always opposite.

k. All the parts of the rudimentary leaf are suseeptible of development. In general
this proceeds from the point of the leaf to its base, but most commonly it is
more active and more considerable at the base than near the point. Develop-
ment enlarges the leaf in every direction, and predominates in particular
directions.

I. The lamina of the leaf is formed fivst ; its leafy sides are extensions of it, whe-
ther equal sided or unequal sided.

. Teeth and crenells appear to be owing to the development of eertain rows of
cells on the edge of the leaf. Nota trace of them is to be found on the youngest
leaves, whose sides are ecommencing their formation.

n. The stipules of Dicotyledons, because of the great length of the petiole, appear
like organs independent of the lamina. The rapidity of their development is pro-
bably owing to their position, close to the axis, Their blade covers the axis or
other organs during its growth.

6. The petiole grows chiefly in one direction ; of all the parts of a leaf it is that
which grows most, if its small original volume is taken into consideration.

j. Although most of these views are founded on fact, nevertheless they cannot be
regarded as having a perfectly solid basis until the internal life of the parenchyma
of the leaf and its products sljall have been well observed. Itis that which now
remains as the great object of investigation as regards the history of leaves ; for
hitherto little more has been done than to follow their successive transformations.

289. All leaves are originally continuous with the stem. As they grow,
an interruption of their tissue at their junction with the stem takes place, by
which a more or less complete articulation is formed, sooner or later.

290. The articulation between a leaf and stem being completed, the tissue
of the former becomes gradually incrusted by the foreign matter deposited
by the sap in the process of seeretion and digestion, and at last is incapable
of further action, when it dies. When the stem continues to increase in
diameter, the dead leaf not increasing with it, the latter is eventnally thrown
off ; this is the fall of the leaf. Butin some Endogens the articulation is
so slight, and the stem inereases so little in diameter, that the leaf is never
thrown off, but simply withers and decays.

In all Exogens the leaf is thrown off sooner or later ; but Evergreens retain their
leaves for months, and the Araucaria, as well as some other Conifers, for many
Years.

292. The mode in which leaves are arranged within their bud is called
vernation, or gemmation (247°).

This is uniform in the same species, and sometimes different in allied species. It
is therefore sometimes employed with advantage in distinguishing species, or
even genera ; but has been much less studied than its importance demands. The
common varieties of vernation are represented at page 42.

293. Leaves have sometimes the property of producing leaf-buds from
their margin ; Ex. Bryophyllum, Malaxis paludosa, and proliferous Ferns.
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IX.—OF FOOD AND SECRETIONS.

294. Praxts are nourished by the absorption of food from the air and earth,
in consequence of which they grow, and produce their peculiar secretions.

Sometimes they live for considerable periods upon what they find in the air only,
and the organizable mat-
Iy ter which they contain
within themselves, as
hagpens in Hyacinths
and Potatoes, which will
reproduce  themselves,
and form new branches
and leaveswithout coming
in contact with the earth.
Epiphytes habitnally live
thus. Many aceidental
cases are also on record,
one of the most remark-
able of which is that of
an anecient Apple-tree,
which, in the year 1812,
was uprooted by a storm,
while loaded with fruit.
Eight years afterwards it
was still alive; it had
formed a root at a knee
of the stem on which it
rested, had borne that
year four bushels of fruit,
and although sickly and
overrun with moss, was
in a way to recovery from
the accident. Potatoes
left in dry boxes, and
forgotten there, will pro-
duce branches and young
potatoes, a8 iz =zhown in
the annexed cut!®, and
if light is admitted to
them, will fully develop
their leaves, without any
communication with the
earth. In such cases the
soil is represented by the
old decaying tuber : and perhaps something similar occurs in other cases,

295. The growth of plants is very rapid ; the leaves often acquire six or
seven times their original weight per hour,

Dr. Desaguliers ealeulates that a turnip-seed weighs not more than the 14,000 or
15,000 of an ounce, and that it may increase fifteen times its own w:iﬁht in a
minute. This root has been found to inerease 15,990 times the origi weight
per day.

296. The food of plants always consists of earbonic acid, nitrogen, and
water, with various mineral matters, chiefly alkaline, the nature of which
varies aceording to species.

297. The exact nature of their in%rguni{: food, and the proportion whick

E -
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they demand, is determined by what they contain. If a plant always con-
tains a notable quantity of sulphur, we must suppose that mineral to be
essential to it ; and so on,

This will be more elear if the following table of the analysis of the ashes of the
stemns of various plants be cavefully examined :—

< |
: : i & _ ; g
T F %‘ ] Z g £ g
eGSR
Potash . . .| 20| 180| 189 | 882 } 510 | 1656 | 138 | 2370
Soda e e T R 50 01 1154
Lime . . .| 240 55¢| 652 | 704 | 230 | €24 | 2028 | 1747
Magnesia . . .| 82| 76| 2861202 480 | 209 | 488 [ 22
Alumina e T T 6| 26 ol ol s}  ar|
Silica . . «| 2870 | BB5G | 2708 140 20 | 220 | 801 210
Oxide of iron . o= 14 L) e ! 10 7 bith 8
Oxide of manganese | — 20 20| 32| — = £l =
Sulphuricacid . .| 87| 118| 106 | 217 | 66| 34 | 245 | 059
Phosphovicacid .| 170 | 160 | 54| 288 | 118 | 226 | 82| 785
Chlorine e N 6| 9| 20| 80 01 274
O, Mnie a2} | 8518 | 5242 | 3085 3208 | 146 | 3121 | 4786 | 7846
| J’l&]ﬂ. of ashes . | | I

a

If these tables, taken from Professor Solly’s Rural Chemistry, are to be
relied upon, they show conclusively : 1. that the ordinary food of plants in
part consists of the mineral matters here enumerated ; and 2. that their
mineral matters vary in importance with species; for example, that Silica is of
the first consequence to Wheat, Barley, and Maize ; Lime to Potatoes; Potash
to Cabbage ; Magnesia to Buckwheat. On the other hand, that Chlorine, with
Sulphuric and Phosphorie acids, which form a eonsiderable ingredient in Cab-
bages, are of little moment in Wheat. Such facts are at the foundation of all
hushandry, empirical as well as scientific.

298. Roots have the power of absorbing most substances in a fluid or
gaseous form, even although their extremities are unbroken.

It appears probable that when plants are incapable of imbibing certain substances,
such as strontian, there is no isomorphism between their ordi mineral con-
stituents and those they reject. Thus, lime and esin, which plants will
indifferently absorb, are isomorphous ; but between them and strontian, which
they will not absorb, no isomorphism exists.— Daubeny.

299. Roots possess the power of selecting from the food which is
presented to their roots, such matters as are best suited to their consti-
tutions.

This is the foundation of the whole practice of the rotation of erops.  Anendeavour
has been made indeed to exﬁla.in the necessity of that practice by the #eory of
root exeretions (325), and Bouchardat denies altogether that plants possess any
power of selection., But when we find that a Wheat plant, growing in the same
soil, under the very same circumstances as a Pea, contains 2870 of silica, while
the latter has only 1000, that the Pea has 2730 of lime against 240 in Wheat,
and that such differences are universal among plants, reason tells us that expe-
riments like those of M. Bouchardat are not satisfactory. It is, however,
remarkable that plants should have no power of rejecting poisons.

300. Carbon is obtained by plants in the form of carbonic acid, derived

from the atmosphere, or generated in soil by the decay of vegetable
matter.

According to Schleiden, it is only decomposed in the presence of nitrogen.
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301. Hydrogen is obtained principally by the decomposition of water,
but also from sulphuretted hydrogen, or hydrocarbons, and is assimilated
along with carbon, while the oxygen of the water, or of carbonic acid,
is liberated.

302. Nitrogen can only be obtained by plants in the form of ammonia.
The nitrogen of the atmosphere, it is said, cannot be the source of supply,
because it does not enter into combination with any element except oxygen,
even when the most powerful chemical means are employed.

Mr. Rigg insists, however, that plants do obtain free nitrogen from the air ; and'it
must be admitted that the assertion of there being a chemical impossibility in the
matter is of no weight; for who shall say what is possible to that organised body
which can decompose earhonie acid ?

303. Ammonia exists in every part of p]unts, in the roots, in the stem,
and in all blossoms and fruits in an unripe condition. It is supplied by
rain-water, which carries it down from the air, in which it is suspended, in
consequence of the putrefaction of animal and vegetable matters.

304. A certain portion of the ammonia which falls with rain evaporates
again with the water ; but another portion is taken up by the roots of plants,
and, entering into new combinations, produces albumen, gluten, and a
number of other compounds, containing nitrogen. ]

305. But it is not so much the quantity of ammonia that is important to
plants, as the form in which it is presented to them. When in a volatile
state, it is in great measure lost before it can be taken up. When fixed, in
the state of salts, its volatility is overcome, and not the smallest portion of
the ammonia is lost to the plants, for it is all dissolved by water and imbibed
by the roots.

Henee the great importance of flring ammonia, by eonverting the volatile earbonate
into a fixed salt, such as the muriate, sulphate, or nitrate.
306. Nitrogen is chiefly found in the young parts and in seeds. It
gradually disappears in old parts.
This is supposed to explain why young wood rots so much quicker than old wood ;
and it is said that if the azotised matter of young wood gwliiu'i:l. is always soluble)

is removed by repeated washings, it ceases to be perishable. Rigg says that
Peas and Beans contain 200 parts by weight for every 1000 parts of carbon.

307. Carbonie acid, water, and ammonia, are not the only elements
necessary for the support of vegetables. C(ertain mineral constituents are
also essential.

308. Phosphate of magnesia in combination with ammonia is an invariable
constituent of the seeds of all kinds of grasses. The acids formed in plants
are of various kinds. It cannot be supposed that their presence and pecu-
liarity are the result of accident. If these acids are constantly present and
necessary to life, it is equally certain that some alkaline base is also indis-
pensable, in order to enter into combination with the acids, which are usually
found in the state of salts. (Raphides 90.)

309. 1f a plant does not produce more of its peculiar acids than it requires
for its own existence, a plant must contain an invariable quantity of alkaline
bases, wherewith the vegetable acids may form salts.

310. The proportion of alkaline bases in a plant is indicated by the
quantity of ashes they yield. The quantity of ashes obtained from the same
quantity of vegetable matter varies constantly in different species. Therefore
the proportion of alkaline bases varies in different species, and consequently
different species demand a different amount of alkaline food in the soil. (297.)
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There is sometimes a great uniformity in the quantity of ashes found in the same
plant. Professor Edward Solly found the following quantities in certain
Rhubarbs :—viz. Rhewin undulatum, 67 in 10,000 fresh ; Aybridum, 68 ; cris-
pum, Gl 3 tataricim, T8 3 Myatts, 62 ; in dsparagus of 1843 from the Horticul-
tural Gardens, 700 in 10,000 ; and in that of 1842, from Covent Garden, 705,

311. The absolute quantity of mineral matter appears to be connected
with the amount of nitrogen, but not the relative quantity.

Thus Professor Solly found but 19 parts of ashes in 10,000 of good fir-wood; but
318 in 10,000 when it was rotting ; that is to say, when the quantity of nitrogen
in it gave it a tendency to decay. In like manner the green parts of plants
richest in nitrogen are richest in mineral matters. Thus, while timber of oak
or deal does not at the worst exceed 320 in 10,000, the leaves of Kidney Beans
contain 2995, of Chervil 2393, of Celery 2044, &c., as appears from experiments
by the same expert analyst.

312, The perfect development of a plant is therefore dependent on the
presence of suitable mineral matters ; for when those substances are totally

wanting, growth will be arrested ; and when they are deficient, it must be
impeded in proportion.

For example, corn-plants eannot grow in the absence of silica, and their vigour is,
ceeferis paribus, regulated by its abundance.

313. But other substances are required to sustain the life of plants.
Phosphoric and sulphuric acids have been found in the ashes of all plants
hitherto examined ; and common salt, sulphate of potash, nitrate of potash,
salts of ivon and ecopper, chloride of potassivm, and other matters, may be
regarded as necessary constituents of several plants.

314. Therefore it is indispensable that every plant should find in the soil
in which it grows those inorganic constituents which nature has rendered
necessary to it, just as it is necessary for animals that they should find
in their food the phosphates of lime and magnesia, which harden their
bones,

315. As soon as food is absorbed, it begins to ascend into the stem, or
to diffuse itself through the system, and receives the name of sap.

“ Lae niveum potes purpureamque sgpom.”—Ovip,

316. In the course of the sap upwards, water and carbonie acid are
partially decomposed, and their elements are deposited along with nitrogen
in the interior of the tissue, forming the protoplasm (G8) or layer over the
interior of every cell and vessel, which thus become in part solidified.

317. As soon as the sap reaches the leaves or the surface of the bark,

water is rapidly thrown off, and green matter, or oceasionally some other
colour, is formed, provided the part is exposed to LigHT.

The connection between the appearance of green colour and light is sufficiently
proved by blanched vegetables, which gain their verdure as soon as light is
allowed to veach them. If some, as Rhubarb, acquire a colour notwithstanding
their growth in absolute darkness, that is owing to the presence of soluble colour-
ing m:'-lt.ter ready formed in the fleshy roots from which the blanched shoots

O,

Th[; loss of water l:?' plants seems to depend mainly (not entirely) upon the inten-
sity of light to which they arve exposed. In bright sunshine they perspire most,
in weak diffused light least, and in darkness not at all. Hales found that a
Cabbage lost 19 ouneces of its weight per diem, and a Sunflower 20 ; he estimated
the average rate of perspiration by plants to be equal to 17 times that of a man.
In one of his experiments he found that the branch of an Apple-tree, 2 feet long,
with 20 apples on it, exposed to bright sunshine, raised a column of mereury
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12 inches in 7 minutes. But a dry air, especially if in motion, also robs plants
of their water, independently of light.

318. This appears to avise chiefly from the decomposition of carbonie
acid, ammonia, and water, when the carbon, nitrogen, and hydrogen are
fixed by the plant, and the oxygen restored to the atmosphere. Such action
is called the assimilating power of plants.

Plants are, therefore, the great purifiers of the atmosphere, consuming the pro-
ducts of animal respiration and putrefaction, and converting them again into
matter suited to the wants of man. According to the most recent and very
aceurate experiments of Mr. Haseldine Pepys, it seems proved that healthy
vegetation is always so acting as to restore the atmospheric air to its eriginal
composition of 21 parts per cent. of oxygen, by the absorption of earbonie acid
and liberation of oxygen ; that this action is aceelerated by the aid of light, but
that it continues during the night, although more slowly.

319. In the absence of light, plants re-absorb oxygen from the atmo-
sphere, @ind re-combine it with the matter they contain, to be again liberated
at the return of light.

320. They also, at all times, especially at night, part with carbonic acid
in small guantities.

It has, however, been proved experimentally that they purify the air much more
by their assimilating (318) action than they vitiate it by their respiration ; and Mr.
Pepys was unable to find that any carbonic acid wns produced =o long as plants
remain in health. But if a healthy growing shoot, loaded with leaves, be placed
in lime-water, earbonate of lime is formed upon its surface, and it is diffieult to
believe that the mere separation of a shoot from its parent would suddenly give
rise to the extrication of carbonic acid ; the inference would rather be that car-
bonie acid is habitually given off in respiration.

321. No plants can long exist in which this alternate action is prevented,
unless, perhaps, Fungals and brown parasites.

322. The amount of assimilation is determined by the degree of light to
which a plant is exposed. It is Lieur alone that causes, in conjunction
with vital force, the decomposition of the matters contained in living
plants,

The exact manner in which light acts upon plants has been studied by Dr. Daubeny
and others, especially by Mr. Hunt, the result of whose inquiries is given thus in the
Gurdener’s Chrowicle of Aug. 16th, 1845. Assuming with Sir David Brewster
that the prismatic spectrum consists of only three primitive colours, namely, red,
yellow, and blue, it is ascertained by experiment that the maximum of nesTING
powER is found on the confines of the red rays ; that the largest amount of Lient
is given by the gellow rays ; and that the cHEMICAL POWER exists most strongly
amidst the blue rays of the spectrum. If we take a deep red glass, which has
been eoloured with oxide of gold, it will be found that the quantity of light which
passes through it is very small ; and by the use of photographic paper it may be
ascertained that the amount of that prineiple which produces chemieal change
is also very little ; whereas the heat-rays sullij'-r no interruption, A deep yellow
glass, or a eell filled to the thickness of an inch with a solution of bichromate of
potash, intercepts almost entirely the chemical rays, but admits of the permeation
of all the luminous rays, and offers but little interruption to the calorific. If,
however, we cover a pane of this yellow glass with another of very pale green
bottle-glass, the passage of the heating rays is much impeded. A deep blue
glass, such ns is used for finger-glasses, eoloured with oxide of cobalt or a solu-
tion of oxide of copper in ammonia, has the property of admitting freely the
passage of all the chemieal rays, whilst it obstruets both the heat and light
radiations. Experiments eonducted with colours thus obtained led Mr. Hunt to
the I'-:;:]!cnwing conclusions :—

“1. Light which has permeated veLLow media . Licrr-ravs.—In nearly all cases
the germination of sceds was prevented, and even in the few eases where germi-
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nation commenced, the young plant soon perished, and the germination appeared
to be referrible to the action of the heat-rays, which had passed the medium
employed, rather than to light. Agaries, and several varieties of Fungi, flou-
rished luxuriantly under this influence. Although the luminous rays may be
regarded as injurious to the early stages of vegetation, Mr. Hunt believes that,
in the more advanced periods of growth, they become essential to the formation
of woody fibre.

“ 2 Light which has permeated RED media: Hear-ravs.—Germination, if the seeds
are very earefully watched, and a sufficient quantity of water is added to supply
the deficiency of the increased evaporation, will take place here, The plant is
not, however, of a healthy character, and, generally speaking, the leaves are
partially blanched, showing that the production of chlorophyll is prevented.
Most plants, instead of bending towards red light in the same manner as they
do towards white light, bend from it in a very remarkable manner. Plants in a
flowering condition may be preserved for a much longer time under the influence
of red light than under any other, and Mr. Hunt thinks that red media are
highly benefieial during the fruiting process,

3. Light which has permeated BLUE medie : CHEMICAL Ra¥s.—The rays thus sepa-
rated from the heat and the light rays, and which Mr. Hunt has proposed
to call Acrixic, have the power of accelerating in a remarkable manner
the germination of seeds, and the growth of the young plant. After a certain
period, varying with nearly every plant upon which experiments have been made,
these rays become too stimulating, and growth proceeds rapidly, without the
necessary strength. The removal of the plant into yellow rays, or into light
which has permeated an emerald green glass, accelerates the deposition of
carbon, and the consequent formation of woody fibre. It was also found that,
under concentrated actinic foree, seeds will germinate at a depth beneath the soil
at which they could not have grown under natural conditions. Mr. Hunt
believes that the germination of seeds in the spring, the flowering of plants in
summer, and the ripening of fruits in the autumn, is dependent upon the vari-
ations in the amount of actinism—or chemical influence—of light and of heat,
in the solar heam at those seasons.”

It must, however, be obvious, that, although such experiments have much physio-
logical interest, their value is greatly diminished by the necessarily imperfect
manner in which the prismatic colours are separated by artificial preparations.
It is almost, if not quite, impossible to form puie colours artificially ; the vellow
for instance of bichromate of potash contains both red and violet in abundance.

323. Therefore, if a plant is compelled to grow in darkness, no assimilation
takes lplaee of the food that the roots receive ; oxygen accumulates; its
natural proportion to other elements is disarranged ; and a destruction of
the tissue ultimately takes place.

324. In order to avoid this, plants will always lengthen themselves in the
direction in which the smallest ray of light approaches them, as in the case
of seeds which shoot from darkness into light. If this is impossible, they
become blanched or etiolated, and then die.

325. From the continued assimilation of the elementary constituents of
plants, new products result, and serve for the formation of woody fibre,
and all solid matters of a similar eomposition. The leaves produce the
sugar, starch, and organic acids, which are necessary for the development
of the stems, buds, leaves, and branches.

some phyto-chemists believe that during the chemical transformations that result
in plants from the separation and re-combination of their elements, two com-
pounds are necessarily formed, one of which remains as a component part,
while the other is separated by the roots, in the form of excrementifious mat-
ter. But the experiments upom which this supposition is founded are not con-
clusive ; and great doubt is entertained whether plants have really a peculiar power
of rejecting exerementitions matter by their roots. It appears more probable
that the necessary we}mratiun of effete matter takes place principally by the hairs

and glands that clothe the skin of plants, or by a fluid secretion from their
whole surface.
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326. The changes which the fluids of plants undergo beneath the foregoing
influences, take place principally in leaves, or if they are absent, in the
young bark, which is specially organised to supply the place of leaves.

327. Hence the great importance of leaves to plants, and the necessity
of exposing them to the full influence of light and air, for the purpose of
securing a due execution of their natural functions. Hence also the impro-
priety of mutilating plants by the destruction of their leaves.

It is not, however, to be understood that assimilation is dependent upon the mere
number of leaves. Many small ill-formed leaves may be of less value to a plant
than a few large healthy leaves. Secreting power is in proportion to the ares
of foliage, its kealth, and its proper cxposure to light and wir, especially to air
in motion.
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X.—OF THE MOTIONS OF FLUIDS.

328. It is obvious that since plants receive their food prineipally by their
voots, and always, necessarily, by their surface, there must be a motion of
their fluids analogous to that of the blood in animals.

329. Two kinds of motion have been observed in plants ; a partial and
a general. They are essentially different.

330. The partial motion is also called that of rotation. It is confined to
the interior of cells or tubes, and appears to be universal, at least in the
earliest period of life.

331. Rotation consists in the trickling of globules along viscous threads
which are all eonnected with the eytoblast ; and it may perhaps be regarded
as a true circulation.

This is easily seen in such plants as Valisneria, and in many kinds of hairs, especially
those of plants which contain a milky fluid (see p. 12, fig. 54), where the globules
roll away, one after the other, much in the same way as the blood-corpuscles in
veptiles. In other cases the motion is rather a matter of inference.

1t is generally very irregular, being quick in one cell and slow in the next; is ocea-
sionally suepencﬂaﬂ,, and then renewed with seeming veloeity. Mohl has measured
the rate of movement, and represents it to be, at a temperature of 667 to 68°
Fahr., as follows :—

Tradeseantia virginiea . . yi5 to gdy Paris line in a second.

Valisneria spiralis ; S E to zls = ,,
Urtiea baceifera . A e o =
Sagittavia sagittifolia (rhizome) ods 10 15'ss ” »

Do. do. (leaf) +Hotordgm o 5
Cucurbita Pepo . . . owds 10 gl "

He observes that the smallness of these numbers may surprise many when eom-
pared with the apparent velocity under the microscope ; S
but it must not Ee forgotten that in such observations | e
the motion is seen quickened several hundred times., 'lh "'

In Charas'™ the motion is, on the contrary, very regular. \

It occurs in the cavity formed between a central sac 9 et !fO]
and the cell wall, constantly rises up the side external § . j i
to the axis, and descends on the side next the axis. If [53 RN '
the eell be chaked by a ligature, then it is said that each | i
half has its proper motion. The rate of motion is re-
ported not to exceed a line in half a minute.

The cause of these motions is vitality. All attempts at
referving it to known ageney have failed. In Charas it
has been referred to some aection on the part of nume-
rous green granules which are found in rows specially
arranged on the cell wall. Amici regarded them as the
elements of a voltaie pile ; but this has been disproved
experimentally by Becquerel and Dutrochet, who eon-
clude that the forces producing rotation cannot, to all
appearance, be referred to electrical action, which in
this plant takes place in a peculiae manner, of which we
have no other example. Donné says the granules above
alluded to have a power of spontaneous motion. 1. A
pareel of granules separates from the rest, rolls up, and
presents a rapid motion. 2. Single granules detach
and turn rapidly on their own axis. 3. This motion is
altogether independent of rotation, than which it is very
mueh more rapid. 4. Some move—others do not: the motion is when the
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granules lie in their own oily or albuminous finid ; the want of motion is when
they arve lying in water only, When the rows of granules are displaced, a circle
iz perhaps formed, thus and then it moves like a wheel, always in the
same direction, “evi o 5 dently spontancously.” The eircle gives an
impulse to the surround  ©_ _ o ing fluid, which impulse is communicated in
return to the eirele, which being moveable, is foreed to revolve
on its axis upon the same prineiple as a Catherine-wheel firework.

332. The general motion of fluids is that by which they are transferred
from llulac:e to place in the whole strueture of a plant.
334. It takes place from cell to cell by means of the perforations in the

protoplasm (68) ; but from place to place through intercellular passages (21).
934, Tts longitudinal transmission is prineipally effected by woody tis-
gsue (32) ; its horizontal, exclusively by cellular tissue (17).
335, In Exogens it rises by the woody tissue of the wood, falls by that
of the bark, and moves horizontally through and among the cellular tissue
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of the medullary system, that is to say, by the medullary plates and ecortical
integument or bark (181), where it is finally deposited.

Hence it is that the secretions of plants are to be found most abundantly in the
cellular matter, (as is proved by the general use of barks in medicine,) or in the
roots into which they necessariiy settle by their own weight. Tt is also believed
that the deep colour and the hardness peculiar to the heartwood of some Exo-
gens, is owing to the gradual deposit in the centre of the trunk, of matter foreed
through the medullary rays from the circumference.

The old statement that sap rises execlusively by the alburnum (180) and falls by
the liber (185), cannot be true ; for if a tree iz cut through in the spring, the
whole surface of the wound is found to become moist, principally so, how-
ever, towards and among the alburnum. The truth appears to be, that it finds
its way upwards through the tissue which is least elogged by the deposit of seere-
tions, and that tissue is the alburnum. But it is proved by experiment that in
gome eases the alburnum refuses to allow the passage upwards of fluid, which the
central tissne takes freely. This I have ascertained in the course of some expe-
riments in charging living trees with the erude pyrolignite of iron by Boucherie’s
first proeess,

Neither is itindispensable that bark should be present in order to allow the passage
of sap downwards, as is proved by trees whose bark has been accidentally destroyed,
continuing to live for many years '™, In such eases the supposition is, that the
falling sap passes laterally into the medullary plates, and descends by them until
it gets into communication with those which end in bark, when the usual channel
of descent iz resumed.

336. In Endogens sap probably rises by the woody tissue of each fibro-
vascular bundle (200), and falls by the cellular system : but this is a matter
of inference rather than of certainty.

357. The precise direction taken by the fluids of Acrogens has not been
sufficiently investigated.

338. What has been called Cyclosis, and supposed to be a third kind
of motion, is now known to be caused by wounding or pressing upon the
vessels of latex (49}, in which it has been seen.

In the common Celandine, (%elidoniwm majus, this is easily observed, orin the thin
inner sepals of Calystegia sepivm,
d&e. In some plants the cinen-
chyma!®* is seen to be filled with
a milky fluid, red or yellow, in
active motion, rising up one side
of an arm, descending another, or
passing up both sides at onee in
the same direction, and moving
along the anastomoses peculiar to
this sort of tissue. 1 long ago
expressed a suspicion that this
appearance was owing to the emp-
tying of such tissue at the place
where it is wounded ; and this
has now been confirmed by Mohl,
who adds that it is also cansed by
the torsion and eompression of the
surrounding parts.

339, Thi.‘-;gi_\uern] motion, like
that of rotation, must be regarded
as a vital aetion, and cannot be
{!:{pinim_-d h:.' any external cause.

126G It has been veferred to the sucking

Fig. 126.—The currents of lotex in Chelidonivm maius, indieated br arrows,
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action of leaves at one end of a plant, namely, in its buds or leaves, and to
Endosmose® at the other, namely, at the roots ; and there can be no doubt that
these two forces operate powerfully in assisting the vital action. It is well
known indeed, that in the spring the fluids are always first in powerful motion
next the leaf-buds, and that this phenomenon, ealled the flow of the sap, extends
downwards till it reaches the roots. But Biot has demonstrated that the general
motion of the fluids of plants is incessantly going on, although in winter it is so
slow as not to be perceived ; yet in winter the leaf-buds are torpid. Neither
will there be any movement in the fiuids of a plant suddenly killed, although the
physical state of its tissues is unaltered.

* Endosmose is that phenomenon which consists in the attraction by a dense fluid of a
thinner fluid through an organic membrane; as when sugar-water, being separated by a
piece of bladder from pure water, attracts the latter through the bladder. It is evidently a
very important force, continually in play in plants, but quite subordinate to vitality, and only
eo-existent with it,
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XI.—OF THE FLOWER-BUD.

340. Tue Flower-bud consists of a fixed cellular central point, surrounded
by imbricated, rudimentary leaves, the external or inferior of which are
usually alternate, and the internal or superior verticillate, or opposite.

In the beginning it differs from the leaf-bud in nothing more than the absence of
all power of extension in the central cellu- _
lar tissue, which is in that respect, and in
no other, different from the growing poind
of the leaf-bud.  Aeccidental circumstances
cause it to lose its fixed and to assome the
growing quality, in which ease flower-buds
become leaf-buds, as is shown by the con-
version of flowers into branches =7,

341. The rudimentary leaves, under
ordinary eircumstances, aequire peculiar
forms, assume peculiar colours, are rolled
up contracted or changed, and unite with
each other in various ways, and thus form '
what are called floral envelopes (392) and
sexes,  Under extraordinary eircum-
stances, and the influence of disturbing
causes, they grow into leaves of the usual
nature.

Linnzeus taught, and Goethe proved, that all
flowers are but arrangements of altered
leaves. The one thought that their birth
was anticipated in order to obtain the
means of building up the blossom ; the
other demonstrated that although the fanciful doetrine of anticipation was unsup-

orted by evidence, yet that the blossom was really formed, in all its parts, by
enves in what we might call a nascent state. The most exaet and careful obser-
vation of the successive development of these parts, shows the doetrine to be
strictly true in every particular. In the absence of such demonstration, a case
mentioned in the Gardeners’ Chronicls would be conclusive. A rose was found
in the following state 2% :—the calyx tube was absorbed, or at least not manifest,
the sepals were half converted into leaves, the petals more than half changed into
sepals, the stamens had fallen off, but appeared to have undergone little change ;
the exterior carpels were partly in their customary state ; those mearver the
centre were converted into small leaves ; but the remainder upon the axis or
centre, which had lengthened into a branch, were earried up in every conceivable
state of transition, until the last earpels, that is to say, the uppermost, assumed
the customary appearance of the leaves of the stem.

127

342. Every flower-bud proceeds from the axil of a leaf, either fully
developed or radimentary, and therefore occupies exactly the same position
with respect to the leaf as a leaf-bud.

343. The leaf from the axil of which a flower-bud arises, is called a bract
or floral-leaf ; and all rudimentary leaves, of what size or colour soever,

—_—

Fig. 127.—Flowers of Epacris impressa changing into branclices,
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which appear on the peduncle (353) between the floral-leaf and the calyx
(395), are called bracteola: or bractlets.

In common language, botanisis eonstantly confound these two kinds, which are,

nevertheless, essentially distinet, They readily assume the appearance of com-
mon leaves 122,

344. Although the buds in the axils of bracts are often not developed,
yet they have the same power of development as those in the axils of leaves :
they are generally flower-buds, very rarely leaf-huds.

This is manifested in the proliferous flowers which are of the nature of the « Hen
and Chicken™ Daisy,

945. When a single bract is rolled together, highly developed, and
coloured, and is placed at the base of that form of inflorescence called a
spadix (374), it is named spathe ; Ex. Arum.

This term is extended to all bracts of large size, which cover over many flowers,
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346. When several bracts are verticillate or densely imbricated around
the base of those forms of inflorescence which are called the umbel or capi-
tulum (376), they receive the name of involucre ; Ex. Carrot, Daisy.

347. When the bracts of an involucre form a single whorl, and cohere by
their margins, it is impossible to distinguish them from the calyx by any
other mark than by their position, or by their surrounding more flowers
than one.

348. The minute or eolourless bracts at the base of the florets of a capi-
tulum (377) arve called palece.

349. Small imbricated bracts are often called scales.

350. Bracts, when placed immediately below the sexes, as in apetalous
flowers, are only distinguished from the calyx by being on one side of the
sex, or alternate with each other, and not verticillate ; hence the glumes
and palece of grasses are bracts and not calyx.

351. Bracts appear to be intended by nature as proteeting organs, within
or beneath which the young flowers are secured in their tender state.

352. The axis of the flower-bud in its natural state does not lengthen

beyond those upper series of metamorphosed leaves which constitute the
BEXCE,

Nevertheless, as it is the growing point in a quasi-paralysed state, it may lengthen
if the paralysis is removed, as has just been shown (340); and as is further
proved by those fruits from whose centre a branch or branches appear '™, In
such cases the fixed eentral point merely becomes a growing point.

353. The lengthened part of the axis, from the point of its connection
with the stem as far as the floral envelopes, is called the peduncle.

354. When several peduncles spring from the axis at short distances
from each other, the axis receives the name of rachis, and the peduncles
themselves are ealled pedicels.

355. There is never more than one flower to each peduncle, strietly
speaking ; therefore, when we speak of a two-flowered peduncle, we only
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mean that two flowers, each having its peculiar pedicel, terminate the axis,
which is then considered a peduncle common to each pedicel.

356. Every flower, with its peduncle and
bractlets, being the development of a flower-bud,
and flower-buds being altogether analogous to
leaf-buds, it follows, as a corollary, that every
flower, with its peduncle and bractlets, is a meta-
morphosed braneh.

307. And further, the flowers being abortive
branches, whatever are the laws of the arrange-
ment of branches with respect to each other,
the same will be the laws of the arrangement of
flowers with respect to each other.

358. Flower-buds, however, being much less
subject to abortion than leaf-buds, flowers are
more symmetrically disposed than branches, and
appear to possess their own peculiar order of deve-
lopment.

359. As flower-buds can only develope from
the axil of a bract, it follows, that while a
pedicel without braets ean never accidentally
produce other flowers, any one-flowered pedicel,
on which braets are present, can, and frequently
does, bear several flowers.

It is, however, remarkable that in the Cruciferous
order (V. K. p. 351), the bracts arve generally
abortive.

& 360, In consequence of a flower and its

130 peduncle being a branch in a partieular state,

the rudimentary or metamorphosed leaves which

constitute bracts, floral envelopes, and sexes, are subject to exactly the same
laws of arrangement as regularly formed leaves,

361. When leaves are opposite on a branch, those of each pair or whorl
alternate with those of the succeeding pair or branch, forming what is ealled
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a decussate arrangement. It is exactly in this manner that the lavees or

parts of the floral envelopes are normally placed : as will be seen by the
F
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foregoing diagrams, in which organ is placed within organ alternately, with
the most exact symmetry, whether the flower be dimerous ', trimerous ',
tetramerous '%, or pentamerous '

362. The manner in which the floral organs, especially the calyx anid

corolla, are arranged before expansion takes place, is called the astivation
or praflovation.
The following are the Frincipal kinds of mstivation :—valvate® ; valvate and
involute? ; imbrieate d ; alternate *!; eonvolute® ; induplieate® ; plicative© ;
quineuncial *# ; supervolutive  ; vexillary f.

363. The modes in which the flower-buds are arranged are called forms
of inflovescence ; and the order in which they unfold is called the order of
expansion,
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XII.—OF THE INFLORESCENCE.

364. INFLORESCENCE is the ramification of that part of the plant intended
for reproduction by seed 2 140 141,

565. The greater development of some forms of inflorescence than of
others, is owing to the greater power one plant possesses than another of
developing buds, latent in the axils of bracts (343).

366. In consequence of flower-buds obeying the laws which regulate the
position of leaf-buds, all forms of inflorescence must, of necessity, be axillary
to a leaf of some kind.

367. Those forms which are called opposite the leaves, extra-avillary,
petiolar or epiphyllous, and even the terminal itself, are mere modifications
of the axillary.

Aecording to this theory, the inflovescence, which is opposite!® to one leaf, really
belongs to the leaf next like it ; the extra-axillary is a diminished form of the

latter ; the petiolar is eaused by the peduncle and petiole beeaming adherent 5

the epiphyllous'¥ is an exaggeration of the latter ; and the terminal belongs to

the last leaf on the branch. Nome of these are to be confounded with the appear-
F 2
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ance of flowers on the edge of leafy branches's, which is really the ordinary
axillary condition, the notches on the margin of such branches being nodes, and
the seales belonging to the notches bracts.

368. The kinds of infloreseence which botanists more particularly dis-
tinguish are the following :—

369. When no elongation of the general axis of a plant takes place
beyond the development of a flower-bud, the flower becomes what is called
terminal and solitary ; Ex. Poony.

370. When a single flower-bud unfolds in the axil of a leaf, and the
general axis continues to lengthen, and the leaf undergoes no sensible
diminution of size, the flower which iz developed is said to be sofifary and
axillary.

371. If all the buds of a newly formed elongated branch develope as
flower-buds, and at the same time produce peduncles, a raceme is formed °.

372, If buds, under the same circumstances, develope without forming
peduncles, a spike is produced .

373. Hence the only difference between a spike and raceme is, that in
the former the flowers are sessile, and in the latter stalked.
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374. A spadix differs from a spike in nothing more than in the flowers
being packed eclose together upon a suceulent axis, which is enveloped in a
spathe (345).

375, An amentum is a unisexunal spike the bracts of which are all of
equal size, and closely imbricated, and which is artieulated with the stem.

376. When a bud produces flower-buds, with little elongation of its own
axig, either a capitulum ' *, or an wmbel*, iz produced.

377. The capitulum bears the same relation to the umbel as the spike to
the raceme ; that is to say, these two forms differ in the flower-buds of the
capitulum being sessile, and of the umbel having pedicels (354).

378. The dilated depressed axis of the capitulum is ealled the receptacle.

379. A raceme, or panicle, the lowest flowers of which have long pedicels,
and the uppermost short ones, is a corymb 7.

380. A panicle is a raceme, the flower-buds of which have, in elongating,
developed other flower-buds *.
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381, A panicle, the middle branches of which are longer than those of
the base or apex, is ealled a thyrse.
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382. A panicle, the elongation of all the ramifications of whieh is arrested,
so that it assumes the appearance of an umbel, is called a cyme ™.

The accompanying figure represents the order of formation of a regular eyme, as
it oceurs in Erythraea Centanvium 4!,

o et T « represents the first axis, from which
s : A, all the branches proceed, and f the
Vi ﬁa‘:\ A ?,‘ first flower ; « gives birth to " and
QIR § a”, which are terminated by s, or

secondary flowers, and so on. In this
form of infloresecence the prineipal axis
of growth is incessantly stopped, and
growth is as incessantly renewed by
the development of after-branches from
the axils of the lateral bracts belonging
to the Hower of the principal axis.
383, In all modes of inflorescence
which proceed from the buds of a single
branch, the axis of which is either elon-
gated or not, the flowers expand first at
the base of the inflorescence, and last
a| at the summit. This kind of expansion
141 is called centripetal,

384, When the uppermost or central flowers open first, and those at the
base or the circumference last, the expansion is called centrifugal.

3835. The eentrifugal order of expansion always indieates that the inflo-
rescence proceeds from the development of the buds of several branches.

386G, When inflorescence is the result of the development of several
branches, each partieular branch follows the centripetal law of expansion,
but the whole mass of inflorescence the centrifugal.

387. This arises from the partial centripetal development commencing
f.umng the upper extremities of the inflorescence, instead of among the
ower,

388. Consequently, this difference of expansion will indicate whether a
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particular form of inflorescence proceeds from the development of the buds
of a single branch, when it is called simple, or not, when it is called com-
pound.

389. Whenever the order of expansion is centripetal, the inflorescence is
to be understood as 5iu1pla ; when it is centrifugal, it is eompound, although
in nggenrmme simple. This difference is often of importance.

When the order of expansion is irregular, it indicates that the mode
of development of the flowers is irregular also, either on account of abortion
or other causes.

391. Sometimes all the flowers of the infloreseence are abortive, and the
ramifications, or the axis itself, assume a twisted or spiral direction ; when
this happens, a tendril is formed ; K. the Vine,
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XIII.—OF THE FLORAL ENVELOPES.

392. Tue Floral Envelopes are the parts which immediately surround
the sexual organs.

393. They are formed of one or more whorls of bracts, and are therefore
modified leaves (343).

394. In anatomical structure they do not essentially differ from the
leaves, farther than is necessarily consequent upon the peculiar modifica-
tions of size or development to which they are subject.

395. When the floral envelopes consist of but one whorl of leaves, they
are called calyx.

306. When two or more whorls are developed, the outer is called calyx,
the inner corolla.

307. There is no other essential difference between the calyx and corolla.
Therefore, when a plant has but one floral envelope, that one is calyx,
whatever may be its colour or degree of development.

That there is no other difference between them than one of
development, is euriously shown by what is called the Apetalous
Apple, in which the petals never grow beyond the eondition of
the sepals 12,

398. It is necessary, however, to be aware, that some-
times the calyx is reduced to a mere rim, either in conse-
quence of lateral compression, as in the pappus (aigrette, Fr.)
of many Composites, or from other unknown causes, as in
some Acanthads.

It may be assumed, perhaps, that in these eases the growth of the ealyx is arvested
hefore its component parts have time to separate; for the observations which

have been made upon Organogenesis, show the floral organs usually to appear in
the form of a ring or cup, and to divide afterwards,

399. If the floral envelopes are of such a nature that it is not obvious
whether they consist of both ealyx and corolla, or of ealyx only, they receive
the name of perianth or perigone.

400. Plants have frequently no floral envelopes; in that case flowers
are said to be naked or achlamydeous.

There is in reality every degree of - ©
complication between flowers con- (.ﬁrta g A ooy -
sisting of a great number and @ ) Q_ ) W 5 W o
variety of parts, and the absence 143
of everything exeepting bracts and
sexes. The accompanying diagram is given by M. Adr. de Jussien, for the
purpose of exemplifying this sort of degradation ; that on the left hand showing
a flower with 3 sepals and 3 stamens, those on the right a single bract and stamen

or carpel.

401. When the floral envelopes are deciduous, they fall from the
peduncle, as leaves from a branch, by means of an articulation ; if they are

rsistent, it is because no articulation exists.

402. When the margins of floral envelopes are united, the part where
the union has taken place is called the tube, and that where they are scpa-
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rate is named the Zlimb. It frequently happens that in the calyx an articn-
lation forms between the limb and the tube.

403. Botanists generally
consider that the tube of
the ecalyx 1is invariably
formed by the union of the
margins of the sepals. It
is, however, probable that
it is in some cases a mere
dilatation and expansion of
the growing point (340).

In Eschholtzia (see Vege-
table Kingdom, p. 431),
there is a cup with a
well defined ring, within
whose margin the sepals
grow. This may be re-
garded as a permanent
enlargement of the ring
formed by the growing
point (340} when the se-
pals are first generated.
Although in most eases this ring is absorbed, yet it is perhaps more frequently
present in an analo- = T
rous  state of en- ot e

ement than Bo-
tanists haveadmitted,
In the Peach, for ex-
ample, the ealyx has
a membranous cup
which disappears 14
whenever the scale-
like sepals are con-
verted into leaves.
Nothing is more
common than to find
a similar appearance
in the Rose, of which
some examples ave
given in the G-
denery® Chronicle for
147, p. 171. One
of them "% from Dy,
Bell Salter, is spoken
of by him in the fol-
lowing words :—

“The ealyx had been
converted into an in-
voluere of folinceous
bracts ; immediately
within them was a
considerable number
of petals, from the
centre of which rose
a portion of the axis
or torus to the height
of 1} inch. At the
lower part of this
central stem one or
two petals were in-
serted above the rest,
but the remainder
was bare of amy of

the ordinary parts of the flowers and clothed with a few mossy sebe : it was

.: 1,ﬂ'aa""'f
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woody in its texture, and contained no germens. On the summit there was no
recommencement of a new flower by a fresh ealyx, but only the continuation of
the former flower, there being petals, stamens, and pistils, none of which were
inserted in a calyx, but on an expanded receptacle.”

The other case! exhibit-
ed a still more striking
example of the total dis-
appearance of the very
unnsincumm organ call-
ed the calyx-tube in
the Rose. These ex-
amples seem to inti-

mate that the part in
c{ut.-ﬁ!mn is an indepen-
ent organ, and not
formed by the union of
the bases of several se-
pals ; for if it were, it
would not soentivelydis-
appear insuch monsters
without leaving a trace
behind of its organic
composition. Assmere
cellular expansion, al-
though a peculiar organ,
it would naturally be
absorbed when the parts
growing from it ac-
quired excessive de-
velopment. Monstrous
Primroses 1% 18, on the
contrary, show that the
calyx-tube is in their
cage really formed by
the united bases of the

40

sepals, for they absolutely scparate
from ench other wholly or in part,
when they are execited into such ex-
cessive prowth as to become real
leaves.

404. When the calyx and
corolla are readily distinguish-
able from each other, they ex-
hibit the following peculiarities:

405. The calyx consists of
two or more divisions, usually
green, called sepals, which are
either distinet, when a calyx is
said to be polysepalous; or which unite by their margins in a greater
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or less degree, when it is called monosepalous, gamosepalous, or
monophyllous ",

Observation shows that these organs always make their earliest
appearance in the form of a shallow ring, upon which the eleva-
tions which become sepals, &e., gradually show themselves, This
ring must be regarded oz a mere fold of the growing point, and not
as a simple organ liable to undergo some process of division at a
late period.

b

The calyx may be superior?, or inferior¢; galeate®; calyptrates, double’ ;
calearate ! ; coroniform » o ; vesicater ; dilated ¢ ; spiny ™ ; oblique * ; ringent @,

406. The corolla consists of two or more divisions, called petals, usually
of some bright colour, different from that of the sepals, than which they
are frequently more developed. When the petals are distinct, a corolla
is said to be
polypetalous ;
when they are
united by their
margins, it is
called gamope-
talows or mono-
petalous.

a b
=

e ) 7 I

=
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The corolla may be labiate®; ealccolate®; vingents ; papilionaceous® ; campanu-
lates ; funnel-shaped ©; erisp &
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Although it presents less obvious resemblance to leaves than sepals, yet it is shown
conelusively, by its frequent conversion into such organs, to have really the same
leafy origin as the calyx, and especially by the curious fact, that the corolla, as
a corolla, retains the power of forming
leaf-buds in the axil of its petals %,
one of the attributes most peculiar to
leaves (237).

407. If the union of the petals or
sepals takes place in one or two parcels,
the corolla or ealyx is said to be one or
two-lipped. These lips are always ante-
rior and posterior with respect to the
axis of inflorescence, and never right
and left.

2 408. If the sepals or
: petals are of unequal size,
or unite in unequal degrees,
the calyx or corolla is said
to be irregular'™.

409. If the sepals and
petals are unequal in nwni-
ber, or no multiple of each
other, or if the stamens are
neither equal to them in
number, nor any power of them, a flower
ig aid to be unsymmetirical,

In their normal state all flowers are symmetrical. They cease to be so by the
abortion of some of their organs. In common parlance the symmetry of a
flower is regarded as complete if the number of sepals, petals, and stamens cor-
vespond, Thus Nightshades are called symmetrical, although they have n
dimerous ovary while the surrounding parts are all pentamerous (361),

4100, When the petals are so arranged, that out of five the uppermost is
dilated, the two lateral ones contracted and parallel with each other, and
the two lower also contracted, parallel with cach other, and coherent by
their anterior margins, a flower is said to be papilionaceous™ "

411. When a petal tapers conspicuously towards the base, it is said
to be wunguiculate'™?; its lower part is called the wunguis, its upper
the limb. The former is analogous to the petiole, the latter to the lamina
of a leaf. _

412, The petals always alternate with the sepals, a necessary conse-
quence of their following the laws of development of leaves (361).

413, If at any time the petals arise from before the sepals, such a cir-
cumstance is due to the abortion of one whorl of petals between the sepals

and those petals which are actually developed.

Some French Morphologists ave of opinion that this rule is not general, and that
when petals stand in front of sepals, &e., the circumstance is owing to an wa-
lining process (dédoublement) one organ splitting into two plates. When,”
says M. Auguste de St. Hiluire, “in a place, where, according to the laws of sym-
metry, we ought to find but one organ, we find several, we must regard such a
case ag one of unlining. Multiplieation repeats suceessive whorls and eauses
their alternation ; unlining repeats the single organ.”"—Aun. Se., drd ser., iii. 355.
But if this be so, we must assume that nature forms the organs of plants upon
two different plans : which is contrary to the simplicity and unity of purpose whiek:
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is always found to prevail in plants, when we can arrive at rigorous proof ; for
it is admitted that the law of alternation is the usual one. And as it seems to
me that the evidences in favour of the unlining theory are equally capable of
being interpreted in a manner favourable to that of alternation, I do not feel
justified in acceding to the French view. If there ever is any unlining process,
it must be eonfined to such parts as the ligula of grasses, the faucial scales of such
plants as Borageworts, and similar cases,

The theory of unlining, or of deduplication, as Mr. Henfrey translates the French

word dédoublement, originated with Professor Dunal, first in his Fesai sur les
Vaceiniées, and afterwards in his Considérations sur la Nature ef les Rapports de
quelgues-uns des organes de la Flewr, (1529). He defined this unlining to consist
“in a separation of parts orginally strictly united, since they spring from a
single fibre ;* and the theory was proposed to explain more satisfsctaril;,r those
eases in which the law of alternation disappears, as in Rhamnads, where the
stamens grow in frontof the petals instead of alternately with them. In such
cases it was assumed that the stamen was the interior face of the ]Eta], separated
from it by a process of unlining. Certain genera of the Malval alliance, such as
Pachira, in which stamen after stamen grows in front of a common petal, and of
each other, have been thought to offer a conclusive proof of the truth of this
theory. Dut the mass of facts is so entirely in favour of the theory of alterna-
tion, that the latter cannot be rejected until the explanations of apparent
exceptions to that theory are exhausted. Now, it is much more probable that
the rule of alternation is in some cases interfered with by some unknown dis-
turbing cause than that two different laws of development should exist in flowers
that are essentially the same. It is easy to conceive thai the position of parts
in a nascent state may be so far tlistuﬂmti’aﬂ to throw them from alternation with,
into opposition to each other; and that this really happens is proved by varieties
of the Camellia japonica. The myrtle-leaved variety of this plant usually has
the parts arranged alterpately with the utmost symmetry 6; but I have

seen the parts accidentally assume a tolerably regular arrangement, one before the
other, into six rows 7 ; and in China this tendency becomes so strong that the
Howers are really thus converted into six-pointed stars 198, nearly all trace of
alternation having disappeared. We cannot, 1 think, admit that in the same
variety of the same specics and in the same individual, the parts of the flower are
sometimes produced alternately according to the general rule, and sometimes by
a process of unlining, entirely at variance -with the general rule. Such an
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example, then, as is afforded by the Camellia seems conclusive against © dedupli-
cation ¥ having any existence in nature.

414. As petals alternate with sepals, the number of each row of
either should be the same. Deviations from this law are either appa-

rent, in consequence of partial echesions, or, if real, are due to partial
abortions.

415. Whatever intervenes between the bracts and the stamens belongs
to the floral envelopes, and is either calyx or corolla ; of which nature are
many of the organs vulgarly called nectaries.
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Of this nature are the horn-like bodies found beneath the upper galeate sepal
of Aconitum ', the coronet of Nareissus '™ 5 a part of the corona appendages
or coronet of Stapelia 15 acd,

416. But it is to be observed, that as there are no exaet limits between
the corolla and the stamens (418) ; such bodies as have been Just deseribed
are often of an indifferent nature, and may be referred
with equal justice to petals passing into stamens, and to
stamens passing into petals.

160 15%

This is particularly the case with some parts of the coronet of Stapelia & 4, and
the long rays of the Passion-flower %,

417. TIf, however, £ :
anomalous bodies at "
this part of the vege-

161

table system ean be
shown to belong to
any whorl or series, of
which a part is cer-
tainly petals or sta-
mens, such anomalous bodies are to be regarded as belonging to the organ
in whose series they are placed.

Thus in Aconitum ¥, the horn-like processes belong to the series of the corolla, and
arve therefore petals; in Canna /, they evidently appertain to the Androceum (118),
and are therefore stamens.  This settles the true nature of what has been ealled



NECTARIES. 79

the nectary %2, in Orchids now termed the lip, or labellum, which, forming & part
of the second series of floral envelopes, is therefore universally recognised as a
petal, notwithstanding its singular form.

The term nectary is now generally abandoned, on account of the vagueness of its
application ; or, if preserved, is confined to parts secreting honey. A modern
French botanist, M. L. Bravais, in a paper published in the dnnales des Sciences,
2nd series, vol. xviii. p. 152, maintains that this seeveting apparatus is much
more generally present in flowers than is supposed, but is chiefly confined to the
androzecum (418). His words are these :—* The nectar-bearing parts exist in
a determinate place of the floral apparatus, rarely on the calyx or pistil, gene-
rally on some part of the andreecenm. The examination of a great number of
Howers has revealed the existence of separate nectaries or disks on most of them,
and in places which vary with the order or genus. In each leaf of the andree-
Lcenm (that is to say, in each stamen or its equivalent) we must distinguish four
parts, which, reckoning from below upwards, are—1, the stalk ; 2, the nectary ;
3, the anther: 4, the limb. It is seldom that all these lpn.rha are present at the
same time ; usually there is only three, or two, or one only ; or they are abortive
on certain plants of the same genus or order, although ntge_r species have them.
In the petal these parts appear at the base, in the form of a point of insertion,
paler than the rest of the corolla ; then follows a eavity or nectar-bearing
surface, terminated by two plates or marks, corresponding to the cells of an
anther ; and finally a membranous zone, or limb of more or less brilliancy. In
a stamen we have the stalk, then a filament which earries secreting hairs or
glands, or a nectariferous horn ; above arve the two eells of pollen, and higher still
i the limh: petaloid in Borage, the Violet, &c., or subulate in the Asarum or
Paris.” Similar parts are made out by M. Bravais, in the earpel. He adds,
that the honey is sometimes seereted befove the discharge of pollen, always
accompanies it, is often visible after pollen and anthers have disappeared, in
some cases is re-absorbed, and probably assists in the nutrition of ovules,
(See 466),
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XIV.—OF THE STAMENS.

418. Tue organs immediately within the petals, are bodies ealled stamens,
which are considered the male apparatus of plants, and constitute the
Andyreceum.

419. They consist of a bundle of spiral vessels surrounded by cellular
tissue, called the filament '™ *, terminated by a cellular case, finally opening
and discharging its contents, called the enther '™ 5,

420. There are many instances in which no limits can be traced between
the petals and stamens ; Ex. Nymphaea.

421. In such cases it is found that the limb (411) of the petal is unde-
veloped, and becomes an anther, while the unguis assumes the state of a
filament.

422. Now as there are no limits between petals and sepals (397), nor
between sepals and bracts (393), nor between bracts and leaves (343), it
follows that the stamens are also modifications of leaves.

423. And as the limb of a petal is analogous to the lamina, and the
unguis (411) to the petiole of a leaf, it also follows that the anther is a mo-
dification of the lamina, and the filament of the petiole.

This is moreover proved to be true, by the occasional developement of stamens
beyond their due limits, when they assume the eolour, form, and strueture of
leaves without shifting their position.

424. The stamens follow the same laws of successive development as
leaves (361); and, consequently, if their arrangement be normal, they will be
either equal in number to the petals, and alternate with them, or, if more
numerous, some regular multiple of the petals.

425. If they are twice the number of petals, two whorls are eonsidered to
be developed ; and so on.

426, If they are equal in number to
the petals, and opposite them, it is to
be understood that the innermost only
of two whorls is developed, the outer-
most being abortive ; £x. Rhamnads.

427. All deviations from these laws
are owing to the abortion of some of the
stamens ; Ex. Lamium, Hippuris (413).

428, When the stamens do not con-
tract any union with the sides of the
calyx, they are kypogynous ' 125, Ey.
Ranuneulus, Geranium.

429. When they contract adhesion
with the sides of the calyx, they
become perigynous ; Ex. Almond '™, Rose.

430. If they are united both with the surface of the ecalyx and of the
ovary, they are epigynous ; Ex. Umbellifers.

A eurious example of an epizgynous structure, quite different from those of usual
ccenrrence, is related by Mr. Gardner in the Gardeners’ Chronicle. In a species
of Glochidion ' he found a solitary flower containing 3 anthers growing by the
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back to a 3-celled ovary; but a comparison of the eustomary structure of the
species showed this to be a monster in which 3 cells of a six-celled ovary
were developed in the form of anthers. This adds a striking instance to others
previously known of the convertibility of all the organs of a flower, and conse-
quently of their eommon nature being the same in the beginning.

431. When two are long and two are short '™, they are called didyna-
mous ; and if out of six two opposite ones are shorter than’the other four,
they are telradynamous.

32. Stamens whose anthers are missing or imperfect, are ecalled
abortive.

They assume various unusual appearances ; in Serophularia ¢ there is but one,
and it is much hroader than the perfect stamens ; in Parnassia ' they unite into

G, }
167

166

a fringed body, having all its points tipped with a gland ; in other
cases they resemble petals, &e.

433, The filvments (419) are either distinet or united by their margins.
If they are united in one tube, they are called monadelphous ' '™ ¢ ; K,
Malva : if in two parcels, diadelphous'™? ; Ewx. Pea : if in several, polya-
delphous '* * ; Ex, Hypericum,

Filaments are sometimes apparently forked ,, in consequence of the separation of
the connective (439) into two arms ; strumose, when a tubercle forms upon
their face » ; stupose, if covered with long hairs # ; and toothed =, if their margin
is lengthened on either side beyond the attachment of the anther.

G
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434. When they are united in a solid body, along with the style, they
form what iz called a eolumn, and are said to be gynandrous ',

435. They are often unequal in length or size, in which case the
differences usually depend upon the presence of several rings of
stamens, differing in degrees of development'”. Inequality in the
size of stamens of the same ring is generally conneeted with irre-
gularity on the part of the ealyx or corolla '™,

436. Oceasionally the bark of the filament is extended into a
lobe ; Ex. Borage ',

437. The filament is not essential to a stamen, and is often
absent.

438, The anther ™™ ¢ is the limb of the stamen, forming within its
substance, and finally emitting, a matter called pollen.

439, The two sides of the anther are its lobes; and the solid
substance which connects them, and which is in fact a eontinuation
of the filament, as the midrib of a leaf is of the petiole, is named the
connective,

440. The connective is nsually simple and uninterrupted ; but itis
sometimes lengthened far beyond the anther in the form of a plate,
gland, feathery beard, &e. 7 ' *; or it is split into two arms il
or is articulated with the filament, aeross which it is placed, and on
which it swings. In the latter case it either bears an anther-lobe on
both arms '™ *, or only on one ' ; Ewr. Salvia.

These are the most common deviations from the ordinary form of the connective :
but there are many others ; in fact the position of the anther-cells depends upon
its form ; if it is narrow, the lobes ave parallel'™r, but if it is triangular they
become divergent 2 % ; if it is a mere point, the anther becomes versatile, Er.
Grasses ; if it is enlarged, so as to extend beyond the lobes, then the anther
is adnate ; it is innate when the connective is firm enough to earry the anther-
lohes stifly on its parallel sides 29 ¢, The eonneetive is even globular in some of

the Fringe Myrtles, and the anther is then analogous to such leaves as those of
Sedum dasyphyllum.

441, The cavitics of the anther containing pollen arve the cells, and the
place by which the pollen is emitted is the point or line of dehiscence ; the
membranous gides of the anther are named the valves.

442, Dehiscence usually takes place along a line which may be consi-
dered to indicate the margin of the lamina of the leaf out of which the
anther is formed '™,

443. Sometimes a portion only of this line opens, and then the anther
is said to dehisce by pores 72010,

444, If the line of dehiscence occupies both marging of the connective,
and not the centre of the lobes, the anther opens by one valve instead of
two, which is then hinged by its upper edge it de

445. If the line of dehiscence is next the centre of the flower, an an-

“ther is introrse, or turned inwards ; if the line is next the circumference
the anther is extrovse, or turned outwards.

446. The cells of the anther are usually two in number : somctimes they
are four ; Lz, Tetratheea : rarely one ; Er. Epacris: and still more rarely
several ; Fx. Viscum '7#%,

447. The number of eells appears to be determined by no certain rule.

448, Sometimes the cells are folded down upon themselves and become

sinuous or apfractuose " 5 in other eases they are prolonged into bristles *,
or tubes “, or even into a spur ; Lr. Melastomads ™ 4.
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449. Although in most cases the line of dehiscence is parallel with the
anther-lobes, it is occasionally transverse ™" In Laurus, the transverse
and hinged (444) dehiscence being combined ¢, the face of the anther
breaks up into four hinged lobes, :

450. It may be conjectured that the transverse dehiscence of an anther
is analogous to the transverse articulation of petioles (_Eﬁl . X

451. The anthers frequently grow together by their margin ; Fx. Com-

posites. Such anthers are called symgenesious.
452. The Pollen is formed by a peculiar modification of the cellules of

the parenchyma of the anther.

It iz demonstrated that pollenis produced -
in the interior of the central cells of L
an anther by merismatic (59) increase,
Each original cell is thus divided into
two or three, or four other cells, which
gradually change into pollen grains. - :
During this process the original or mother cell is either absorbed, or remains
in the form of a viseid or %Imerltary elastic matter, lying in the midst of the
ripe pollen grains,

453, Tt consists of hollow cases, of extreme smallness, containing a fluid,
or fovilla, in which float grains of starch and drops of oil. S dd
454, Its shell is single, double, triple, or quadruple, and its zsides are
solid, pierced, or slit.
Its skins have received the following names :—
1. Extine, for the outermost.
2. Intextine, for that next the ontermost.
. Exintine, for that next the innermost.
4. Intine, for the innermost.

455, Tt is usually furnished with apertures'”' '™, through which its
lining is protruded in the form of a delicate tube, when the pollen comes
in contact with the stigma.

£

This protrusion may be imperfeetly excited by placing pollen grains in weak sul-
phurie acid. 5
e



84 POLLEN.

456. The shape of pollen grains is very variable ; the spherieal 2%, the
triangular ¢, the polygonal ,, the oblong *, are common forms.

457. Tts surface is smooth, or studded with points ¢, or divided into
facettes, or furnished with crested areolm.

458, The pollen grains are
usually distinet from each other,
but in some eases they cohere
in definite numbers ; Fz. Aca-
cia'™*: orin irregular masses ;
Lz, Orchids": or are inclosed
within a bag, which seems to be
the lining of the anther ( Endo-
o thecium); Ex. Asclepiads =7,

- 459. In cases where

s the pollen grains cohere

{ In masses, or are in-

closed within bags, they

are often connected with

a cartilaginous or elastie

process, called the eawudicle®,

which adheres to a gland be-
longing to the stigma.

Although the eaudicle is men-
tioned here, in consequence
of its connection with the
pollen, yet, like the gland, it
is in reality a process of the
stigma, as is proved by its
development. Tt must not
be confounded with the
elastic matter which holds
together the pollen grains
(452).

460. The function of the
pollen is to enable the ovules
to produce an embryo.

Fig. 173.—Various forms of the Pollen, after Fritzsche : 1. Thunbergia alata, asseen when léring inoil ;
2, Thunb. fragrans ; 3. Passiflora lutes, in oil; 4. Pass. incarnata; 5. Pass. sipulata; 6. Caryocar
brasiliense, dry ; 7. Cuphea lanceolata, dry; 8. Anona tripetala; 9. Philpdrum lanuginesum ; 10, A
Pollen mass of Inga anomala, discharging a tube ; 11. Leachenaultia formosa, dry ; 12, Plumbagoe eapensis,
gide view in oil; 13. End view of the same, in water ; 14, Polemonivm eceralenm ; 15. Geranium sylva-
tienm, acted on by iodine; 16. Chrysanthemum eavinatum, treated with concentrated sulphurie acid ;
17. Armerin vulgaris, ditto; 18, Sida Abutilon, dry ; 19. Fmipnus grandiflorus, treated with sulph. ae.
fort.; 20, Ipomoa purpurea, inoil ; 21, A seetion of the exine of Lavatera triloba, and one of its spines,
treated with sulph. ac, fort.; 22, A frogment of the exine of Nerinm splendens, showing one of the

openings in it.
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XV.—OF THE DISK.

461. WHATEVER intervenes between the stamens and the pistil receives
the general name of disk.

462. Tt usually consists of an annular elevation, encompassing
the base of the ovary, when it is sometimes called the cup; Eu.
P=zony.

463. It also appears in the form of separate glands or tubercles
at the base of an ovary 7 ¢, or of a waxy lining of the tube of the
calyx ; Ex. Rose : or of tooth-like, hypogynous (428) processes ;
Ex. Gesnera, Crucifers.

The disk must on no account be confounded with the forus or receptacle,
which is a modification of the growing point (227).

4G4, Tt is certain that the disk is a non-development of an
inner row or rows of stamens, as is proved by the Moutan Pzazony.

465. The disk is one of the parts which Linnman botanists
call nectary, because it secretes honey.

466. Tt contains starch, or similar matter, eonvertible into
sugar, and so applicable to the nutrition of the stamens or
pistil.

The honey found in the flower is the surplus after these organs have been supplied.
It is supposed to be formed in consequence of the accumulation of water near the
flower, and the absorption of oxygen by it. The inerease of temperature observed
in flowers at the time when the honey is formed is referred to Snis or some other
strong chemical action.
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XVI.—OF THE PISTIL.

467. Tue organ which occupies the centre of a flower, within the stamens
and disk, if the latter be present, is called the pestil ',

4G8. It is the female apparatus of flowering plants, or the gymaweceum.

469. Tt consists of one or more carpels.

470. Each carpel is distinguishable into three parts ; viz. the ovary'®",
the style®, and the stigma’.

A ! 471, If several carpels are united by their whole sur-
face, as is often the case, then there are as many ovaries,
styles, and stigmas, as there are carpels, whether they
are distinguishable or not.

472, The Ovary is a hollow case, inclosing ovules ' x.
It contains one or more cavities, called eells.

473. The StyLE is the part that connects the ovary
and stigma,

474. It is frequently absent, and is no more essen-
tial to a pistil than a petiole to a leaf, or a filament to
an anther.

475, Tt is commonly thread-shaped, or at least

terete ; but sometimes is thin, flat, and membranous,
and assumes the form of a petal, as in Iris.
: 476, It is either articulated with the ovary, or con-
tinuous with it. It usually proceeds directly from the apex of the ovary ;
but in some cases arises from the side, or even the base of that organ ; Ew.
Alchemill, Chrysobalans.

In such eases the earpel is analogous to a hooded leaf.

477. The Stioma is that part of the pistil which is adapted to receiving
the influence of the pollen. It is generally at the end of the style or at
the apex of the ovary, but not always; in Iris, it is placed in a cleft
at the back of the style, and in Sarracenia ', below the points of the
convex style. It sometimes produces glandular or other processes, to which
the pollen attaches itself in masses (459).

478. Nothing is, properly speaking, Stigma, except that part of the
style just deseribed. Nevertheless, the name is often inaccurately applied
to mere divisions of the style, as in Labiates; or to the hairy surface of
undivided styles, as in Lathyrus, or to the umbrella-shaped expansion of
Sarracenia ',

In the last case the true stigma is placed below the apex of the triangular ses-
ments of the umbrella-shaped style, and consists of a tuft of long free cells 7= ,

479. Sometimes the stigmas grow to the face of the anthers, which form
themselves into a solid mass; Ea. Asclepias. In this case the styles
remain separate.

480. A CARPEL is formed by a folded leaf, the upper surface of which is
turned inwards, the lower outwards ; and within which are developed one or
a greater number of ovales (526).

481. When the carpels are stalked, they are said to he seated upon a
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thecaphore, ov gynophore ; Ex. Cleome, Passifiora. Their stalk is analo-
gous to the petiole of a leaf.

b7k

482, When the carpels ave all distinet, or are separable with facility,
they arc apocarpous; when they all grow into a solid body, which eannot
be supm*utud into its econstituent parts, they are syncarpous.

483, The ovary is the lamina of the leaf.

484. The style is generally an extension of the midrib, but not always(485).

485, The stigma is the denuded; secreting, humid apex of the style.

177

Fig, 176.—The umbrella-shaped style and flower of Sar TRCEenin.

Fig. 177.—Structure of the channel found in the centre of the style of a Cumpanuls ; ¢ ¢ eellular
tissue forming the sides, traversed by brandles of spiral vosspls, wu; p pare cells of another form, which
line the sides, and together with others of o long and filamentons character £f, obstruct the channel in part.

Fig. 178.— A section of the ovary, &e. of Babingtonia.

Fig. 179,—a The underside of the point of one of its lobes, with the back of the true stigma, which
resembles & round tooth; b the stigma seen in front.
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It is composed of a iax eellular tissue, well adapted for permitting any minute
tubular bodies to pass down it'7, and is certamnly, in many instances, derived
from the placenta, which inzinuates itself within the folds of the style, or even
constitutes the style itself. This is placed beyond all doubt by Babing-
tonia !, whose structure I explained in February 1842, In this plant the
style is a direct extension of the placenta, and does not even touch the earpels,
but is protruded through a hole in the vertex of the ovary. 1 also, in the
beginning of 1840, showed that in the genus Impatiens, the style is made up of
two parts, viz., an extension of the carvpellary leaves, and a prolongation of the
placenta, which forms the stigma and upper part of the style. The same is
evidently the origin of the cupped stigma of Rhododendron, of the stigma of
Cranesbills, and many other plants ; but it can hardly be a universal rule, hecanse
in such plants as Armeria there seems no possible communication between the
stipmatic canal and the placenta,

486. Where the margins of a folded leaf, out of which the carpel is formed,
meet and unite, a development of cellular tissue sometimes takes place,
forming what is called the marginal placenta .

150

Fig. 180.—a a Carpel of the common Columbine, Aguilegin vulgaris, opened to show the marginal
station of the ovules; b the same a little altered in form, with its ovules in a state of change, and
eome of them in the condition of small leaves; ¢ d farther changes of the same kind; ¢ to ¢ ovules in

various conditions, from the ordinary state to their absolute change into leaves, Drawn from speeimens
communicated hy Mr, Marshall, of 1Ely.
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487. Every such placenta is therefore composed of two parts, one of
which belongs to one margin of the carpel, and one to the other.

The adjoining cut'® offers conclusive proof as to this. 1t represents various
states of the ovary of the common Columbine, with the ovules converted into
leaves all along the margin of its follicles, and the latter at last converted into
veiny leaves, of which the altered ovules seem but lateral lobes.

488, But although the placenta of many plants appears to derive its
origin from the margin of the carpels, it is certain that in other instances
the placenta is a development of the centre of the flower-bud, and in
reality the end of the medullary system. Such a placenta is called
central.

This is no doubt the structure in Mallowworts, Cranesbills, Tutsans, Cedrelads, and
a host of others. Nor is there anything contrary to reason in the theory that
two kinds of placentation exist in plants ; for buds, of which ovules are represen-
tatives, grow equally on the surface, edge, or axil of leaves. In the accompany-

181

ing eurious monster of the common Auricula '%, the true nature of the central
placenta is demonstrated ; and it is further shown, that ovules, like buds, will
appear from any and every part of the surface, for here they are starting up from
t!l:e deformed petals and filaments, as well as from the placenta itself.

489. The central placenta being a state of the growing point, and
the growing point having the power of branching, it iz obvious that the
central placenta may also braneh, as it dees in a great number of cases.

490. The eords or funiculi, on which ovules are sometimes fixed, may be
rewarded as one of the forms in which such branches exist. .

491. But it is by no means necessary to assume that all placente are
either marginal or central. On the contrary, as leaves ean bear buds on
any part of their surface, so may carpellary leaves bear ovules on any part
of the surface.

402, Hence we have placents occupying the whole lining of an ovary,
or, in other words, the whole surface of the carpellary leaf, as in
Waterlilies and Butomads ; or intramarginal lines, as in Broomrapes; or
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the costal line, as in Orchids ; or a part of it, as in Punica ™, Fig Mari-
golds, &e,

This is contrary to the theory expressed by Dr. Robert Brown, (See Ann. Nat.
Hizt. xi. 35); but notwithstand-
ing g0 high an anthovity, T must
confess that each suceeeding in-
quiry renders the views of that
great botanist more and more
untenable, even if Schleiden’s
arguments and Mr. Babington’s
curious monster of Cerastium
(sce Vegetable Kingdom, p. 497)
did not alone demonstrate the
very partial st:?pli-:mi;uilit;.r of the
old marginal theory,

493. Since the carpels are modi-
fied leaves, they necessarily obey
the laws of arrangement of leaves,
as they develope round a common
axis.

182 494, And as they are leaves

folded inwards, their margins are

necessarily turned towards the axis. A placenta, therefore, formed by the
union of those margins, will be invariably next the axis.

495. So that if a whorl of several carpels with a marginal placentation
unite and constitute a pistil, the placenta of that pistil will be all in the axis.

496. The normal position of the carpels is alternate with the innermost
row of stamens, to which they are also equal in number ; but this symmetry
of arrangement is constantly destroyed by the abortion or non-development
of part of the carpels.

497. The carpels often oceupy several whorls, in which case they are
usnally distinet from each other ; FEz. Ranuneulus, Fragraria, Rubus.

498. Sometimes, notwithstanding their occupying more than one whorl,
they all unite into a single ovary ; Ewr. Nicotiana multivalvis, Monstrous
Citrons. 1In these cases the placenta of the innermost whorl of carpels
occupy the axis, while those of the exterior carpels are united with the
backs of the inner ones, as must necessarily happen in consequence of the
invariable direction of the placente towards the axis.

499, When the carpels are arranged round a convex receptacle (523),
the exterior ones will be lowest ; Er. Rubus.

500. But if they oceupy the surface of a tube, or are placed upon a con-
cave receptacle, the exterior ones will be uppermost ; Er. Rosa,

901. Whenever two carpels are developed, they are invariably opposite
each other, and never side by side. This happens in consequence of the
law of alternate opposition of leaves (250).

oU2, When carpels unite, those parts of their sides which are contiguous
grow together, and form partitions between the cavities of the carpel.

203, These partitions are called dissepiments.

504. Each dissepiment is therefore formed of two layers.  But these
often grow together so intimately as to form but one layer.

205. Such being the origin of the dissepiments, it follows that,

206. All dissepiments are vertical, and never horizontal ;

207, They are uniformly equal in number to the carpels out of whieh the
pistil is formed ;
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508, A single carpel can have no dissepiment.

509. Tt will also be apparent, that as the stigma must bear the same
relation to the dissepiments as the point of the leaf to the sides of the
lamina, the stigma will always be alternate with (between) the dissepiments.

It is supposed that the exceptions to this rule are only apparent, and arise from
deeply 2-lobed stigmas becoming united by their eontiguous arms.

510. When the dissepiments of a
many-celled pistil are so short as not to
separate the cavity into a number of dis-
tinct cells, but merely project into it, the
placentm, which occupy the edges of
these dissepiments, become what is ealled
parietal %7 3 Er, Poppy. Occasionally
the placentm are diffused over the whole
face of the dissepiments, as in DBu-
tomus. In other instances, they occupy
lines along the inside wall of the carpels,
as in Broomrapes, and then bear no re-
lation to the stigmas.

511. A one-celled ovary may also be T
formed out of several earpels, in conse-
quence of the obliteration of dissepiments ; or beeause the carpellary leaves
are not turned in far enough to reach the centre Wio or because they do not
turn inwards at all '*'",

Some of the foregoing diagrams explain these laws : @ isa leaf ; #, a leaf rulhiul
up preparatory to its conversion into a carpel ; © and £, a earpel ; @ and °,
three earpels approximated, but not united ; ¢ and *, the same united at the
ovaries, but disunited at the styles; / and *, these completely united into one
ovary, one style, and one stigma.

512. Moreover, their true nature is often masked by adhesions, &e., as in
Cucurbits.
See the explanation of this very eurious fact in the Vegetable Kingdom, p. 313.
513. All dissepiments whose position is at variance with the foregoing
laws are spurious.
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914. Spurious dissepiments devive their origin from various causes, and
may have either a vertical or horizontal position. :

915. When they are horizontal they are called phragmata, and are
fl?nned by the distension of the lining of the ovary; L. Cathartocarpus

istula. :

516. If vertical, they either are projections from the back of the carpel,
as in Amelanchier and Thespesia '*'*; or they are caused by modifications
of the placents '™, as in Martynia, Didymocarpus, and Crucifers ; or they
are produced by the turning inwards of the margins of the carpels ¥ *,

The singular fruit of Diplophractum ', consisting of five cavities in the axis, sur-
rounded by five two.celled cavities at the circumference, must be composed of
carpels constructed as just deseribed, and arranged in several series (447). This
18 explained by the following eut, where %7 is a seetion of the fruit of Diplophrac-
tum ; 1% shows an ideal arrangement of fifteen carpels in three rows, tive being

external and perfeet, with the margins of the carpels turned inwards (480) ; five
being altogether imperfect, and the five in the centre being less imperfect,
1% ghows the transverse section of this ideal fi;ure, In the ripe fruit we must
suppose the intermediate carpels to be obliterated, and the spurious dissepiments
of the external earpels to be pressed up against their back, so as to bisect the
cavity of each earpel.

517. The styles of different carpels frequently grow together into a solid
eylinder '*/; Kg. Lilium. There are various degrees of union between the
styles.

}513. The style is incorreetly said to be divided in different ways, in con-
sequence of this adhesion.

ald. If the ovary adheres to the sides of the ecalyx it is called inferior,
and the ealyx is said to be superior; Ex. Apple.

520. If it contracts no adhesion with the sides of the calyx it is called
superior, and the calyx inferior.
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XVIL—OF THE RECEPTACLE, OR TORUS.

521. THE growing point usually extends not merely into the cavity of the
carpels, forming a placenta, but rises up between them, constituting the
receptacle, torus, or gimobase.

522. It is usually a mere thread or point in syncarpous ovaries, but it
occasionally forms a very conspicuous organ.

523. It is the fleshy receptacle of a Strawberry, the core of a Rasp-
berry, the beak of a Cranesbill, the truncated alveolate table of Nelumbium.

188

524. Tt will oceasionally lose its torpid character, and grow into a branch';
or it will divide into arms, without forming leaves '*,

595. The eellular club-shaped naked spadix (374) of Arum and its allies
is another condition of this same organ.

Fig. 186.—A Rose with the reeeptacle, or growing point, extending into a branch, with leaves.
Fig. 1589.—A Strawberry with receptacle, or growing point, extended into short branches, without
leaves,
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XVIII—OF THE OVULE.

526. Tue OvULE ™ is a body borne by the placenta (486), and destined
to become a seed.

527. Tt is to the carpel (480) what marginal buds are to leaves (293),
and to the central placenta what buds are to branches.

528. It may be regarded as a bud with a retrograde development.

529, The ovule is usually inclosed within an ovary (472) ; but in Conifers
and Cycads it is destitute of any covering, and is exposed, naked, to the
influence of the pollen.

530. It is either sessile, or attached by a little stalk called the funiculus,
or podosperm. The point of union of the funiculus and ovule is the Jase of
the latter, and the opposite extremity is its apes.

531. Tt consists of a sae, or of two sacs, one ineclozed within the other,
and of a nucleus within the sacs.

But M. Planchon has shown that the nucleus of Veroniea hedersefolia is destitute of
sacs, being absolutely naked. See his excellent M émoire sur les vrads f les faur
arilles.  4to, Montpellier, 1844,

532. These saes are called the primine and secundine.

The nuclens is first formed, then the secundine, and then the primine, as is

shown by the figures at fig. 180, The nueleus would seem to be. itself a grow-
ing point, and the saes to be scales
formed round it analogous to the
seales of a leaf-bud. In the bud
itself the growing point comes first,
necessarily ; then succeed the seales.

533. The primine, secundine, and
nucleus, are all connected with each
other by a perfect continuity of tissue,
at some point of their surface.

534. When the parts of the ovule
undergono alteration of position during
their growth, the two sacs and the nu-
" cleus are all connected at the base
(530) of the ovule, which is orthotro-
pal or atropel '* * ' 7,

535. And then the base of the
nucleus and that of the ovule are in im-
mediate connection witheach other' ™,

536. But the relative position of
: the sacs and the base of the ovule are

. often entirely altered during the growth
of the latter, =o that it frequently happens that the point of union of the
sacs and the nucleus is at the apex (530) of the ovule **.

537. And then the base of the nucleus is at the apex of the ovule.

538. In such cases, a vascular connection is maintained between the base

Fig. 1%0.—A An orthotropal ovale, highly magnified, showing the foramen ; Ba section of it; C a
spetion of an anatropal ovule; * the foramen ; £ the chalaza ; ¢ the raphe ; d the sac of the amnios,
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of the ovule and the base of the nueleus, by means of a bundle of vessels
ealled a vaphe '™ .
539. The normal position of this raphe is on the side of the ovule, next
the placenta.
540. The expansion of the raphe, where it communicates with the base
of the nucleus, gives rise to the part of the seed called the chalaza (642) ™7,
541. When the ovule is curved downwards so as to approach the placenta,
it is campiotropal ™" * ; when eurved down-

= wards and grown to the lower half, anatro-
; T pal Woo Wes when attached by its middle
./ 80 that the foramen is at one end and the

[

base at the other, it is eampylotropal or
amphitropal '*; when horse-shoe shaped
it is Iycotropal ™7 ; when anatropal with

: i @ the raphe half loose, it is semianatro-
(s ,‘/-> Pﬂ! 01 d
P i 542. The mouths of the primine and
i

secundine usually contraet into a small
aperture called the Joramen of the ovule, or the cxostome '™ *,

543. The apex of the nucleus is always applied to this foramen.

544. In consequence of the relation the base of the nucleus bears to the
base of the ovule, the foramen will be at the apex of the ovule when the
two bases correspond, and at the base of the ovule when the two bases are
diametrically opposite.

545. The foramen indicates the future position of the radicle of the
embryo ; the radicle being usually next the foramen. This is a fact of
great importance in practical Botany.

Gasparrini, however, asserts that, in the China orange, this is sometimes reversed :
the radicle being turned to the chalaza.

546. Within the nucleus is a cavity or bag, called the sac of the
amnios ", containing a fluid, in which the embryo is developed.

The nueleus of some plants is pierced by the amniotie sae, which projeets heyond
the foramen as a tube,as m Santalum, Nartheeium (557), &e. M. Planchon
also found that in Veronica hedersfolia (531) the side of the naked nucleus is
ruptured lengthwise by the ammiotic sac, so as to become naked also, Some-
thing quite analogous occurs in Avicennia.
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XIX.—OF FERTILISATION.

547. Tue fertilisation of a flower appears to be accomplished by the
action of pollen (452) upon the stigma (477).

The proofs of this are so many and so seemingly conclusive, that it is usual to
regard the proposition as unassailable. But 1t is necessary to add that some
facts ave apparently irreconcilable with it. The chief of these is the case of a
dicecious Spurgewort, allied to Sapium, and ealled Ceelebogyne, of which the
female only is known. This plant produces ripe and perfect seeds in the Botanie
Garden, Kew ; and yet the most diligent search has failed to discover any polli-
niferous flowers. 1s it fertilised by the pollen of some other plant ! This seems
improbable, beeanse the seedlings are exactly like their mother, which is not the
ease with vegetable hybrids (551). Certain experiments instituted by M. Girou
de Buzareingues have led him to the conclusion, that in Hemp, the Lychnis
dipiea, and other diecions plants, the presence of pollen is not necessary to fer-
tilise the ovule { Ann. Se., 15t ser., xxx. 406). And it appears certain that in some
instances Cucumbers have swelled fruit, and ripened seeds, in the absence of

llen, Finally, we have the assurance of Deeaisne, that in Viscum the ovule
i5 not formed till six weeks or two months after the pollen has acted on the
stigma ; and Professor Gasparrini maintains that in the Fig-tree the embryo is
formed without any fertilisation whatever ; for the summer crop of this fruit is
obtained from female flowers, which ean by no possibility communicate with
stamens, the male flowers not being formed at that time, and nevertheless
it abounds in seeds containing the emEr;,'n ; while, on the other hand, the spring
figs, in which male flowers do ocour, never have any embryo in theiv seeds! (See
Ann. Se., 3rd ser., v. 306).

548, The result of that action seems to be the formation of an embryo
(650) within the nucleus of the ovule.

549. When the pollen and stigma each belong to the same species, then
that species is propagated without material alteration.

550. But if they belong to different species, then their mutual action
results in the production of hybrids, or vegetable mules.

This is not an artificial process, but happens frequently in wild nature, and is
vearly giving rise to the false species of botanists,

551. A hybrid is not necessarily sterile, but is often capable of propa-
gating its race.
552. The hybrid resembles the male parent most in foliage, and the
female in flower.
This has heen proved to be the general rule by the numerous experiments of the

Dean of Manchester. See Dr. Herbert’s papers in the second volume of the
Jowrnal of the Hortivultural Society.

553. The expulsion of pollen from the anther is due to the contraction of
its valves. It is naturally effected in dry, warm weather ; and cannot take
place in the presence of wet, except in species whose fertilisation is effected
under water.

It is not improbable that, as De Buzareingues has suggested, the noxious effect of
wet upon fertilisation may consist partly in preventing the anther-cells from
opening, and partly in the aectivity which it gives to the vegetation of the
St



%
POLLEN-TUBES. a7

554. The pollen is enabled to act upon the ovule by means of an exten-
sion of its inner lining, if it has more than one coat (454), in the form of a
tube or tubes,

535. The pollen-tube insinuates itself between the cells of the stigma '™,
and passes down its conducting tissue till it reaches the interior of the
ovary.

256, Iaving reached the interior, a similar tube appears, and connects
the apex of the nucleus of the ovule, through the foramen, with the conduct-
ing tissue of the style '™ '™,

557. The result of this action is the formation of a living point which
eventually becomes the embryo,

In the present state of knowledge as to this point, the above seems to be the safest
way of stating facts, The common opinion among botanists is, that the pollen-
tubes pass divectly to the nuelens, through the foramen, There is no guestion
that Eol],t:n-t.uhes of great length grow out of the pollen-grains, and plunge into
the stigma. The curious phenomena connected with J\H{:E:Pimlﬂ, and more espe-
cially with Morrenia, in which great mechanical difficulties are overcome by the
poilen-tubes before they can reach the stigma, prove that this phenomenon is
connected with vitality of a very high order. Neither is there room for doubting
whether similar tubes appear in the eavity of the ovary, connecting the conduet-
ing tissue of the style with the apertures of the ovules (see figs. ' and %),

Le
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But it may be reasonably questioned whether the tubes are the same in both
eases.  Not that there is any difficulty in understanding how so great and rapid
agrowth on the part of the pollen-tubes as is assumed should take place ; for the
starch of the fovilla (453) may be regarded as a store of organizable matter
provided for this express purpose, as Brown suggested. The doubt avises from
the impossibility in many eases of so tracing the small delicate transparent
threads as to be eertain that they do not become blended with long cells having a
different origin, and that it is not the latter which are seen in the cavity of the ovary,
It is asserted, indeed, that these tubes have been distinetly traced ab origine ;
and no doubt can be entertained that observers have thought so. The question
is, may they not have been deceived?! Dr, Dickie positively asserts that in
Narthecium the so-called pollen-tubes in the interior of the ovary are rveally
ovule-tubes, or delicate filaments, rising from the apex of the nucleus, and ad-

Fig. 192.—A Frm:r;. of pollen sending its pollen-tube down among the stipmatie eells of Papaver.— Mohi.

Fig. 193.—A longitudinal section of the carpel of Euphorbia pallida at the time when the pollen-tube p
has reached the apex of the muclens nn, It appears as a dark streak passing through the filamentary
eondueting tizsue of the style; a is the sac of the amnios, and ¢ the chalaza.— Schieiden,

Fig. 19.—A longitudinal seetion of the interior of the ovary of & Helinnthemum, with the pollen-tubes
descending from a, and reaching the foramina of the ovales which are foreibly detached from their
placenta,—Sehleiden.

H
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vanecing upwards into the eavity ; and he speaks of the same structure OCCUrTing
in Bartsia, &e. This is quite conformable to the observations of Ciriffith upon
the ovule of Santalum, in which he found the ammniotie sae much extended beyond
the foramen. The most startling announcement lately made as to this point is
from Prof. Gasparrini, who,in the place above quoted, asserts that in the Orange-
tree the pollen does not emit fubes af all. He admits, however, that the intro-
duection of a tubular filament into the foramen is necessary o fertilisation,
whatever be the source from which it is derived, He further concludes, that
in Cytinus Hypocistis these filaments do not come from the pollen grains, but
from the conducting tissue of the style. This gentleman, the discoverer of
cistomes (107), is too good an observer to be disvegarded.

558, Immediately after the aforesaid action of the pollen-tubes, a new
centre of vitality manifests itself in the sac of the amnios next the apex of
the nucleus, and gradually grows into an embryo.

The whole of the facts helonging to this phenomenon will perhaps never be ascer-

L

tained, Nor is it possible in such delicate and diffienlt observations to determine

Fir. 195.—a n portion of the embryoe and of the pollen-tube of Orehis morio, in the upper part of which
solls have formed : the cmbryo end has as yet no collularity ; bthe embryo emd of the pallen-tube of
Linum pallescens, inserted between the lips of thesae of the amniez, The eell formation is commencing,
—Eelletdan.

Fig. 196,—a Longitudinal seetion of the mouth of the ovule, into whose nuclens a pollen-tube has pene-
trated, and reached the sae of the amnies. The tube containg starch about to change into gum. & The
extremity of this pollen-tube much more magnified, and containing Cytoblasts ; ¢ the same, a few days
older, cells having distinetly formed and commenced the embryo.—Schiciden. .

Fig. 197.—The end of the pollen-tube of Limnanthes some time after its entry into the sae, which is eut
awar to show it.  Its lower extremity is already organized a8 1 rudimentary embrye, consisting of round
grechish cells ; in the upper part arc chlorophyll grains —Sehieiden,
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exactly what course Nature follows. Aecording to Schleiden, the pointof the
pollen-tube enters the nuecleus, and itself becomes the embryo. Others say that
the amniotie sac is indented, and the fold becomes the embryo. Others hold
that the appearance of the embryo is the result of mere contact between the
pollen-tube and the apex of the nucleus.  Brown's observations upon the forma-
tion of the embryo in Conifers favour the supposition that the ammniotic sae is
pierced ; for he finds the embryo in sueh plants developed below brown conical or
calyptrate membranes, whme{n.ae seems to pass gradually into the light pulpy
substanece of which the amnios consists. Such membranes may be ed as
the sacs themselves of amnios.

5349, More than one embryo may be developed in the same ovule.
This is very common in the Onion and the Miseltoe, and appears to be the rule in

Conifers and Cyeads, where Brown first remarked that the embryos have a
constant and regular arvangement. Tt has been conjectured that a plurality of
embryos is caused by the action of a plurality of pollen-tubes ; but observa-
tions are wanted to confirm this opinion.

560. In some plants the nascent embryo is suspended by cords, which

hang down from the apex of the amniotic sac, and are called suspensors .

These are often abortive, the embryotic point oviginally formed at their extremity

disappearing, when a shrivelled cord alone remains. In some cases the sus-
pensor is enormously long. (See Vegetalle Kingdom, p. 233).
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561. In its gradual development the embryo usually directs its

radicle (636) to the foramen (see 545). This arises from the radicle
being the part first formed. The Cotyledons are an after-growth,

a1

R — P

Fig. 198, —Progresgive development of the embrye of the Yew, according to Mirbel and Spach.
1, a pair of young suspendors hanging from the vesicle 4, lodged in young albomen g, and bearing the
beginning of an embryo at ¢. 2, Another pair of Fuspensors, o little older, and adhering to ench other
for the grenter part of their length ; 3, 4, 5, Mrther advanoss in growth of the embrya, and breaking up
oF absorption of the conduetors,

o2
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562. The embryo is fed, during its growth, by the matter contained in
the nucleus and its envelopes.

563. The temperature of a flower is augmented during the progress of
fertilisation, owing to the chemiecal changes going on in the contents of the
cells surrounding the sexual organs (466).

At this time oxygen disappears, and in Arvads, whose structure allows the heated

air to be retained, the temperature has been found to equal 11 centigrade degrees
ahove the surrounding air.
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XX—OF THE FRUIT.

64, Tne Fruir, in the strictest sense of the word, is the pistil (467)
arrived at maturity. But the term is also applied to the pistil and floral
envelopes (392) taken together, whenever they are all united in one uniform
mass,

565, Hence, whatever is the strueture of the pistil, the same should be
the strueture of the fruit.

H66. But in the course of the advance of the pistil towards maturity,
many alterations take place, in eonsequence of abortion, non-development,
obliteration, and union of parts.

567. Whenever the fruit eontains anything at variance with the laws
that govern the strueture of the pistil, the latter should be examined for the
purpose of elucidation.

563, Sometimes a pistil with several cells produces a fruit with but one;
fix. the Hazel-nut and Cocoa-nut. This arises from the obliteration of
part of the cells.

69, Or a pistil, consisting of one or two cells, changes to a fruit having
several : the cause of this is a division and doubling of the placentary
plates ; £, Pretrea ™ @ or the expansion inwards of portions of the endo-
carp (373), =",
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This is a very common oecurrence, and usually has the effect of eutting off a cavity
originally simple, into many cells, separated by borizontal divisions. Of this
kind of strueture Cneorum *!' and Tribulus ** are striking examples,

070, As the fruit is the maturation of the pistil, it ought to indicate
upon its surface some traces of a style ; and this is true in all cases, except
Cyeads and Conifers, which have no ovary.

571. Hence the grains of corn, and many other bodies that resemble
seeds, having traces of the remains of a style, cannot be seeds, but are
minute fruits.

572. That part which was the shell of the ovary in the pistil, becomes

the pericarp in the fruit.

Fig. 150, —Croes 2ection of fruit of Pretrea sangueharica.
Fig. 200,—Perpendicular section of the frut of Tribulus,
Fig. 201, —Perpendicular section of the fruit of Cneorum.
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573. The PERICARP consists of three parts ; the outer coating called the
epicarp, the inner lining called the endocarp, or putamen, and the interme-
diate substance named the sarcocarp.

574. Sometimes these three parts are all readily distinguished ; £u.
the Peach : frequently they form one uniform substance ; £ a Nut.

575. The base of the fruit is the part where it is joined to the peduncle.
The apex is where the remains of the style are found.

576. The axis of the fruit is often called the columella; the space where
two carpels unite is named the commissure.

577. All fruits which are mere modifications of a single carpellary leaf
(480) have always a suture eorresponding with the junetion of the margins,
or with the placents, and often another corresponding with the midrib of
the carpellary leaf : the former is ealled the zentral, the latter the dorsal
sulure.

578. If the pericarp neither splits nor opens when ripe, it is said to be
indehiscent ; if it does split or open, it is said to dekisce, or to be dekiscent ;
and the pieces into which it splits are called the valves *".

579. The dehiscence of the pericarp takes place in different ways.

580. If it takes place longitudinally, or vertically, so that the line of
dehiscence eorresponds with the junction of the carpels, the dissepiments
are divided, the cells remain closed at the back, and the dehiscence is
called septicidal.

In this case the carpellary leaves merely separate from each other.

581. Formerly, botanists said that in this kind of dehiscence the valves
were alternate with the dissepiment ; or, that the valves had their margins
turned inwards.

582. If it takes place vertically, so that the line of dehiscence corre-
sponds with the dorsal suture, the dissepiments remain united, the cells are
opened at their back, and the dehiscence is called loculicidal **,

202

583. Formerly, it was said that in this kind of dehiscence the dissepi-
ments were opposite the valves.
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584, When a separation in the pericarp takes place across the cells
horizontally, the dehiscence is transverse ; £x. Anagallis.

585. If the dehiscence is effected by partial openings of the pericarp,
it is said to take place by pores ; Ew. Poppy.

586. Sometimes the cells remain closed, separating from the axis formed
by the extension of the growing point (230) ; f. Umbellifers, Euphorbia.

587. Or the cells open and separate from the axis, which is formed by a
eohesion of the placentze which separate from the dissepiments.

All these ave cases of eentral placentation, and are much more common than is
supposed.
588, Sometimes the dissepiments cohere at the axis, and separate from
the valves (578) or back of the carpels, when the dehiscence becomes septi-
fragal *".

In such eases the dissepiments ave either composed of mere placentary plates, or
of the sides of carpellary leaves,

589. The dissepiments of a fruit are usually formed by the confluent
sides of carpellary leaves (480), and are placed at right angles to the
axis.

590, But peculiarities of structure interfere with this rule, and give rise
to spurious dissepiments having a different position.

Thus in Stramonium ™ one dissepiment # 22 iz produced by the sides of carpellary

lenves, and another *# by the confluence of the placentse and a projection of the
dorsal suture. In Nigella 2%, on the other hand, where 10 cells oceur in a fruit

b

derived from 5 one-celled follicles (596), the 5 additional eells are spurious, and
eaused by the separation of the endocarp from the mesoecarp ; in this instance
the anomalous dissepiments are formed by the endoearp, and the spurious cells
are mere lgacune, or air cavities,

591, All fruits are either simple or multiple.

592. Simple fruits proceed from a single flower; Er. Peony, Apple,
Nut, Strawberry.

593. Multiple fruits are formed out of several flowers ; Eux. Fir, Pine-

apple, Fig. They are masses of inflorescence in a state of adhesion, and
are called anthocarpous.
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594, Simple fruits are either the maturation of a single carpel (480), or

of a pistil formed by the union of several earpels.
595. Of fruits formed of a single mrgel, the most important are the
0), Acheenium (601), Caryopsis

Follicle (596), Legume (597); Drupe (6
(604), and Utriele (6035).

596, The Follicle is a carpel dehiscing by the ventral suture, and having
no dorsal suture *.

507, The Legume is a carpel having both a ventral and dorsal suture,
and dehiscing by both, either, or neither #% ¢ =11 ¥ =3¢,

598, The two sutures of a legume sometimes form what is called a
replum ; Ex. Carmichplia,

599. When articulations take place across the legume, and it falls into
several pieces, it is said to be lomentaceous *' " *1" 2,

600. The Drupe differs from the follicle in being indchiscent, and in its
pericarp having a distinet separation of epicarp (573), sarcocarp, and
endoecarp *1° %

601. The Achamium is an indehiscent, bony, one-seeded pericarp, which
does mot contract any degree of adhesion with the integument of the
S0 Eﬂ']- 607 o e

602, It is a drupe, the pericarp of which does not separate into three
layers.

The Achmenium is pappoese when it bears the remains of a calyx at its apex ; Er.
Composites : and is truneate 7 ¢, or rostrate *7 4, while the pappus is setace-

ous *7 7, double *F o, plumose 7 ¥, or paleaceous ®7 #,  If the style remains and
becomes feathery, forming a kind of tail, the achmwenium is candate 27 ¢,

603. Oceasionally the achmnium is elevated on a large fleshy receptacle,
as in Anacardium =77,

604, The Caryopsis is an indehiscent, membranous, one-seeded pericarp,
which adheres firmly to the integument of the seed; Ew. Corn.

605. The Utricle is a earyopsis the pericarp of which has no adhesion
with the integuments of the seed ; Ex. Eleusine, Chenopodium,

606, As sepals unite by their edges into a monosepalous ealyx (405}, and
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petals and stamens (433) undergo the same process, so in like manner
are earpels united by their edges in a similar manner.

The fruit of the Pmony ®% will exemplify such a change. In this plant are two

s

diverging follicles, having no attachment to each other. But if those follicles,
instead of being F]:wmi at right angles to each other, were pavallel, and had
srown together where they touch, a common bilocular fruit would be the result.
If a great number were so united, forming a single whorl, the complicated fruit
of Hura evepitans would be formed =9,

GO7. Of froit formed of several eonfluent carpels, the prinecipal are the
Capsule (608), Pyxis (614), Samara (611), Cremoecarp (612), Nueulanium
(613), Siliqua (609), Nut or Gland (611), Berry (616), Orange (617), Pome
(618), Pepo (619), and Balausta (620).

(08, The Capsule is a many-celled, dry, dehiscent periearp *7 & =10« =it e b,

It is stellate 207, foothed at the apex 2114, or spiral 2/; if its cells remain close
after separation My, they are named cocei.

609. The Siliqua consists of two carpels fastened together, the placenta
of which are parietal, and separate from the valves, remaining in the form
of a replum (598), and connected by a membranoug expansion ',
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610. When the siliqua is very short, or broader than it is long, it is called
a Silicula.

611. The Nut or Gland is a dry, bony, indehiscent, one-celled fruit,
proceeding from a pistil of two or more cells, and inclosed in an involuere
called a Cupule ; Ex. the Iazel, Acorn. It is a sort of eompound

ach@ninm,

In some Palms, Ex. Sagus, it is covered by lozenge-shaped spaces resembling scales
turned downwards 212 4, the origin of which is unknown. It is often bordered
by expansions or wings which surround it longitudinally, as in the Elm 27 < ; or
transversely, as in Paliurus *° 7 ; or proceed from the apex or back only, as in
Sycamore® i, in which case it receives the name of Samarae.

a ] .
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612. The Cremocarp is a pair of Achenia, then called mericarps, placed
face to face, and separating from a central axis; Ex. Umbellifers 7%
Their planes of union constitute the commissure.

211

613. The Nuculanium is a pericarp, which, being fleshy, does not dehisce ;
Ex. Grape, Arbutus *?,
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614. The Pywis is a capsule whose dehiscence takes place trans-
versely 7 *; FEg, Hyoscyamus, Anagallis.

615. The Eterio is a collection of distinet, indehiscent carpels, fleshy or
dry, within a calyx ; £z. Rubus®*".

616. The Berry is a succulent fruit, the seeds of which lose their adhe-
sion when ripe, and lie loose in pulp ; Ex. a Gooseberry.

617. The Orange is a berry having a pericarp separable into an epicarp,
an endocarp, and a sarcocarp, and the cells filled with pulpy bags, which
are cellular extensions of the sides of the cavity. .

618. The Pome is a union of two or more inferior carpels, the pericarp
being fleshy, and formed of the floral envelope and ovary firmly united *?°,

212

619, The Pepo is composed of about three carpels, forming a three-
celled, fleshy, indehiscent fruit, with parietal placente ; Ew. Cucumber.
620. The Balausta is a many-celled fruit, with the seeds arranged in an

213

irregular manner on the backs of the cells, and is formed by more whorls of
carpels than one, inclosed within a tough rind ; Ex. Pomegranate ne
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6G21. The most remarkable modifications of multiple or anthocarpous
fruits are, the Cone (622), Pine-apple (623), and Fig (624).

622, The Cone®™ ** is an indurated amentum (371); &z, Pinus. When
it is much reduced in size, and its secales firmly cohere, it is called a
Galbulus ; Ev. Juniperus.

623. The Pinc-apple is a spike of inferior flowers, which all grow
together into a fleshy mass.

624, The Fig is the fleshy, hollow, dilated apex of a peduncle, within
which a number of flowers are arranged, each of which contains an ache-
ninm 3 K. Ficus, Dorstenia**/,

OF the terms above explained only a few are in common use, and it seems to be

found by systematic botanists more convenient to deseribe a given fruit by exact
words than to use any particular term, The names most employed arve the

Achenium, Nut, Caryopsis, Drape, Capsule, Siliqua, Legume, and Cone,
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XXI.—OF THE SEED.

G25. Tne Seep is the ovule (526) arrived at maturity.

626. It consists of integuments (634) and embryo (650): and is the
result of the fertilising process.

(27, In general seeds are, like ovules, incloged within a covering arising
from a earpellary leaf (480) ; but all Gymnosperms are an exception to this.
Moreover, some ovules rupture the ovary soon after they begin to advance
towards the state of seed, and thus become naked seeds ; Ex. Leontice.
Others are imperfectly protected by the ovary, the carpels not being per-
feetly closed up ; Ez. Reseda.

628, The seed proceeds from the placenta (486), to which it is attached
by the funiculus *** ?, which is sometimes very long, but is more frequently
not distinguishable from the placenta.

629. Sometimes the funiculus, or the placenta, or the edge of the fora-
men, expands about the seed into a fleshy body; Ew. the Mace of a Nutmeg,
Euonymus, &e. This expansion is named aril = ¥ °",

630, Tt is never developed until after the vivification of the ovule, and
must not be confounded with tumours or dilatations of the imtegument of
the sced.

M. Planchon has pointed ont the existence of two distinet kinds of aril. In the one,
which he regards as the true aril, the expansion proceeds from the fumienlus,
and covers over the foramen ; in the other, which he calls an arillode *4, it pro-

eceds from the lips of the foramen itself, which is therefore external, and never
closed up. A true aril oceurs in Passifiora, Tetracern, &e.; that of Euonymus
is an arillode, as is probably the Maee of Nutmeg aceording to M. Planchon.

G31. Sometimes there are tumours of the testa near the hilum, or at the
opposite end ; such are called Strophiole or Caruncule ™"/,

632. The precise nature of these is unknown ; sometimes they are
dilatations of the chalaza ; Ewx. Croeus: or they are caused by a fungous
state of the lips of the foramen; Ewx. Ricinus : or they arise from the
raphe, &c.

633. The scar, which indicates the union of the seed with the placenta, is
called the hilum or umbilicus =" ",

Fig. 214.— retive formation of the arillode of Evonymus; & the arillode ; © the funiculns, which
attaches this seed to the plocenta; 1is the voungest ; 4 the oldest.
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634. The integuments are ecalled collectively festa, and consist of mem-
branes resulting from the saes of the ovule (526).

635. Sometimes the testa is covered by hair-like expansions of its whole
surface ; as in the Cotton : or these hairs occupy one or both ends, when
they constitute what is called the coma ** ™.  This must not be confounded
with pappus (398), which is ealyx.

646. The integuments are often expanded into wings, which are either
single ¥, or several’™, and appear intended to render seeds buoyant. Very
often they are corky or spongy ***, and not unfrequently consist of spiral
cells (26).

637. In the seed these membranes are called by various names, of which
the most frequently used are spermoderm or testa for the primine ; meso-
sperm for the secundine ; and endopleura for the coat of the nueleus (331).

G38. The mouth of the foramen (542) is often distinetly visible, and is
named the micropyle ; Ei. Pea.

639, The raphe ™ occupies one side of the seed in all eases in which
it pre-existed in the primine ; but it frequently becomes much ramified.

640. The raphe is in no way connected with fertilisation ; its funetions
being apparently confined to maintaining a vascular connection between the
placenta. and the base of the nuclens, for the purpose of nourishing the
latter.

G41. Spiral vessels are found in the raphe and its ramifications.

642. Where vessels of the raphe expand into the mesosperm (637),
the chalaza (540) appears as a discoloured thickening of the integu-
ments ="

643. The micropyle always indicates the point in the eirecumference of a
seed towards which the radiele (656) points.

644, And the chalaza is as constant an indication, when it is present, of
the situation of the cotyledons (654) ; it being usually at that part of the
circumference organically opposed to the radicle.

A good representation of the normal position of these parts is given in the following

cut of Sterculia Balanghas ', borrowed from A. de Jussien’s Cours Elémen-
taire. pcis a portion of the pevicarp to which the seed is attached ; f funi-
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enlus; of chalaza and hilum, confounded, the seed being orthotropal (534);
t integuments 3 ps albumen, existing in the form of small dise at the summit ;
¢ ome of the cotvledons, the other having been removed to show the plumule g,
and the radicle »,
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645. Between the integuments and the embryo of some plants lies a sub-
stance called the al/bumen or perisperm *'7.

646. It consists of a peculiar matter deposited during the growth of the
ovule among the cellular tissue of the nucleus or of its integuments.

Although it appears that the albumen sometimes forms in the nucleus, sometimes
in the integuments, and even, according to Schleiden, in the body of the chalaza,
yet these differences have not been ascertained to possess any physiological
importance.

647, When this cellular tissue combines with the deposited matter so
completely as to form together but one substance, the albumen is called
solid ; Ez. Wheat, Euphorbia. When a portion of the tissue remains
unconverted, the albumen is ruminated ; Ex. Anona, Nutmeg.

648, Albumen is usually wholesome, and may be sometimes eaten with
impunity in dangerous tribes ;3 Ex. Omphalococea, a genus of Spurgeworts.

(49. It appears to be a natural provision for the supply of organisable
food to the embryo at the period of germination. In its absence the coty-
ledons appear to perform its funetions.

650, The organised body that lies within the seed, and for the purpose
of protecting and nourishing which the seed was created, is the Embryo *¥, =,

6351, The embryo was originally included within the sac of the
amnios (5346).

652, The latter is usually absorbed or obliterated during the advances of
the embryo to maturity ; but it sometimes remains surrounding the ripe
embryo, in the form of Vitellus *'%.

whi

653. The embryo~" consists of the cotyledons (654), the radicle (G56),
the plumule (635), and the eollar (657).
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654. The cotyledons represent undeveloped leaves ™% ¢,

655. The plumule, or gemmule, is the naseent ascending axis #7»,

696. The radicle is the rudiment of the deseending axis (131)#° ",

657. The collar is the line of separation between the radicle and the co-
tyledons.

658. The space that intervenes hetween the eollar and the base of the
cotyledons is called the cawlicufus (Tigelle, Fr.).

659, In some seeds the embryo is furnished with a suspensor (560) from
the point of the radiele ** .

G60. The embryo is usually solitary in the seed, but occasionally there
are two or several.

661. When several embryos are produced within a single seed, it some-
times happens that two of these embryos grow together, in which case a
production analogous to animal dicephalous monsters is formed.

In form, position, and direction, the embryo varies in different species. In general
it is straight ; in some it is spival =4 ; in others heliacal 7 3 in others vermi-
cular©; in others arcuatee. Tt usually occupies the axis of the albumen or
seed : but it is also excentrical” ; and unilateral ®, In divection, it is either
erect with respect to the seed, or inverted or transverse.

662. The number of cotyledons varies from one to several. The most
common number is either one or two. In the latter case, they are usually
directly opposite each other.

The cotyledons are semiterete®0 ; foliaceous5 ; flat, convolute®™ 2 ; parallel with
each other, or divergent ™+, When there iz but one cotyledon, it often assumes
peeuliar forms : it is, for instance, fungous = ¥ ; spheroidal 2 7; Jenticular 29 m

663. The embryo is folded in a great variety of ways, and its several
parts undergo many degrees of development, of which systematical Bota-
nists avail themselves, but which appear to be unconnected with physiolo-
gical differences.

Thus in the T:ulnﬂgmnn!cﬁ the embryo is straight, with great thin convolute
cotyledons ; in the eyclieal embryo of ‘the Caperbush 22 the radicle is very long,
and the cotyledons very small, thin, and flat ; and in the Wallflower = the
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cotyledons are large, plano-convex, and placed parallel with the radicle, which
is bent down upon them.

mﬂ

i
P

664. The direction of the embryo, with respect to the seed, will depend
upon the relation that the integuments, the raphe, chalaza, hilam, and
micropyle, bear to each other.

665, If the nucleus be inverted, the embryo will be erect, or orthotropal;
Ex. Apple.

6G66. If the nucleus be erect, the embryo will be inverted, or qﬂ.ﬁ!rapﬂf;
Fx. Nettle.

G67. If the mieropyle is at neither end of the seed, the embryo will be
neither erect nor inverted, but will be in a more or less oblique direction
with respect to the seed ; L. Primrose ; and is said to be heterotropal.

These must not be confounded with similar terms applied to the ovule (532), and
consequently to the sced itself.

(68, Plants that have but one cotyledon, or, if two, having the cotyle-
dons alternate with each other, are called MoxocoryLEDONOUS 20,

669, Plants that have two opposite each other, or a greater number
placed in a whorl, are called DicoryrLEDONOUS,

G70. Plants that have no cotyledons are said to be AcorvLEpOoNOUS *'7 ;
but this term is usually applied only to cellular plants, which, having no
sexual apparatus, can have no seeds (625).

671. Those seeds of flowering plants which appear to have no cotyle-
dons, owe their appearance to the cotyledons being consolidated ; as in
Tropsmolum : or undeveloped, as in Cusecuta, Echinocactus, &e.

672, The plumule is often latent, until it is ealled into action by the
germination of the seed. Sometimes it is undistinguishable from the
cotyledons ; sometimes it is highly developed, and lies in a furrow of the
cotyledon ; Flr. Maize *'™, In the monocotyledonous embryo, it frequently
happens that the plumule is rolled up in the cotyledon, the margins of which
grow together, so that the whole embryo forms one uniform mass 7 ; but
as s00n as germination commences the margins separate.

Among the varvious forms of the closed monocotyledonous embryo the eylindrical

is the most common, but it is often lenticular =4, and sometimes mushroom-
shaped =0 &,
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XXII.—OF GERMINATION.

673. In its dormant state a seed may be regarded as a highly earbonised
body, possessing vitality, and capable of growing into a plant.

674, If its chemical elements are eombined in a stable form, this vitality
may be suspended, under fitting cireumstances, for an indefinite period.

Hence the power of enduring for centuries, which has been found to exist in seeds
consisting chiefly of starch. This would seem to be true, even when seeds are
exposed to a very low temperature. Edwards and Colin found that wheat,
barley, rye, and beans exposed to a temperature low enough to freeze mer-
cury, yet retained their vitality.

675. If its chemical elements are unstably combined, then vitality is
quickly lost.

This seems to be thesease with oily seeds more especially ; in consequence of their
absorbing oxygen greedily, their chemical condition changes, and vitality dis-
appears.

676. Itis probable, though not proved, that in an atmosphere of earbonie
acid the vitality of seeds might be maintained for an indefinite period.

G77. Where a seed is exposed to favourable circumstances, it begins to
grow, which is the act of germination.

678. These circumstances are, access to air and moisture, and heat, that
is to say, a temperature above 329, but which varies with species.

679. Water enables the parts to soften ; it also furnishes oxygen by its
decomposition under the vital force of the embryo.

(80. Air furnishes a further supply of oxygen, and nitrogen.

681. Heat execites the vitality of the embryoe, and enables it to effect the
chemical changes necessary for its further development.

These four Inst propositions are established by daily experienee, and by the admir-
able experiments of Edwards and Colin, Théodore de Saussure, and others. The
former proved, that, althongh excessive cold would not kill seeds (674), yet that
common ecereal crops would net grow in earth above 115% Hence the soil
of tropical countries, in the dry season, when it rises to even 1407 {Humboldt),
would be fatal to such seeds.” Every gardener knows, on the other hand, that
tropieal seeds will not germinate in the open ground of England ; nor elsewhere,
except a temperature of from 70° to 84°, or even 90°, be steadily applied to them.

With regard to the changes produced on atmospherie air by germinating seeds,
the following experiments of Théodore de Saussure are conelusive :—

R = |

Condition of the Atmosphepe. |

Before the Experimant. | Afrer Germination. I:
Nitrogen .. M8t | Witogen . . . 14BN
| WaRAT. { Oxygen . i 3 398G Oxygen . . : ETREE
Carbonie Aedd . . 247
5 Nitrogem . . . 15141 | Nitrogen . . . 150
Rmsny Brans, ! Oxygenm: = . - 40-24 OXPEED: .2 = v 3126
Carbonie Aeid ; i 953
]: Nitrogren | . . 21028 | Nitrogen . . . 200041
Honse Braxs, Oxygem . . . 29 Oxyeed o o+ 4458
i Carbonic Acid . . 1127

- i ey —

682, As different plants demand different degrees of heat in order to
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germinate, it is probable that temperature is one of the main causes of limit-
ing the geographical range of species.

683. The result of these chemieal changes is a formation of gum or
sugar, the diminution of carbon, by the extrication of CO,, and the

: augmentation of nitrogen ; till at last
the embryo aequires the chemical state
peculiar to growing vegetation.

684. During these processes tem-
perature rises.

And thus the natural heat of the atmo-
sphere in which seeds germinate is
angmented,

685. When a seed begins to ger-
minate, the embryo first lengthens its
radicle, then its caulicle (658), and
afterwards sendsits plumule upwards
in the form of a stem and leaves.

This is appavently connected with the
search forfood. The radicle, which

v
is formed first (561), is therefore the oldest part, and may be the most exeitable.
Its purpose being to obtain food from the soil for the support of the nascent
plant, the first energy of vegetation is directed towards pushing it into contact
with the soil, so that it may be ready to act by the time the organisable matter
stored up in the seed itself shall have been exhausted.

686. The radicle extends downwards, either directly from the base of
the embryo, or after previously rupturing the integument of the base.
Plants with the first character are called cxorhizal = ; with the second,
endorhizal =° =,

— _—

Fig. 228.—Three periods of growth in the seed of Acacia Julibrissin : a the first swelling of the
vmbryo ; b the emission of roots and extension of a eauliele ; ¢ the straightening of the axis and the
a of a plumule. Fig, 225, —The exorhizal gevmination of an Ashleaved Maple, the lower
W more advanced state. Fig. 226.—The endorhizal germination of Zannichellia palustris. In

ese two figures ¢ is the cotyledons ; g the plumule; ¢ the caulicle; and » the root : m is the collar, or
medial line, Fig, 227.—The endorhizal germination of Wheat, with the sheaths or eoleorhizze, ¢, out of
which the roots procesd.

12
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687. The endorhizal embryo is very common in monocotyledons 3 the
exorhizal, in dicotyledons.

688, In most plants the cotyledons are gradually raised above the sur-
face of the ground by the growth of the
caulicle 2, after which they become green,
and act as leaves.

689. But it also often happens that the
cotyledons never escape from the seed-coat,
but remain buried within it, In that case
the bage of the cotyledons is obliged to
lengthen as well as, or exelusive of, the
eaulicle.

690. In dicotyledons the bases of the coty-
ledons extend beyond the seed-skin, then sepa-
rate, and allow the plumule, which lies between
them, to rise perpen-
dieularly =,

691. In Endogens,
on the contrary, the
lengthened base of
the cotyledon econ-
tains concealed with-
in it both radicle and
plumule, which even-
tually burst through
its sides =1

2

692. An appearance analogous to the last occasionally oceurs in dicoty-

231

Fig. 22%.—a Seed of Aramearia protruding the bages of the cotvledons 3 & the same, oliler, with the
Plllum'li!é‘éaﬂn ”?-EHI i i x

Figs. ani —Germination of two Palms: ¢ thelr embryo; 7 the fruit; p the pl i
the radicle.  Both are shown as seen externally, and divided lminil;{nd:nhll}'. 2 e P, o



GERMINATION. 117

ledons, as in Trapa**, when what appears to be a caulicle is protruded,
and finally seems to emit a plumule from its sides. But in reality the
seeming caulicle iz the base of one large cotyledon, the seeming plumule is
an abortive second cotyledon ; so that here there is nmo other difference

from the germination of dicotyledons than what depends upon the small size
of the second cotyledon.

252

Fig. 232, Fruit of Trapa natans, where seed is gorminating in the interior, and has profruded a
radicle and seeond cotyledon at the base of a larger.
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XXIIL.—OF FLOWERLESS PLANTS.

693. FrowerLess plants are so called because they do not bear organs to
which the name of flower (341) strictly applies ; that is to say, they have
no stamens or pistils.

694. Many of them possess, however, two or more kinds of organs, some
of which are certainly, and others possibly, concerned in the act of propa-
gation ; but such organs are constructed upon a totally different plan from
stamens and pistils.

695. Nor is the body formed by their co-operation an embryo (558).

696. The reproductive body by which flowerless plants are increased is
a spoie .

697. A spore is a cellular body, of a spheroidal
form, producing root and stem indifferently from any
part of its surface, according to the influence that
is exercised upon it.

698. That influence which eauses a point of the
spore to lengthen into a stem is light ; that which
causes the production of root is darkness.

In an embryo, on the contrary, growth takes place from
fixed points, whose destiny no external influences ean
change. No amount of light would eause the radicle
to beeome a stem, nor of darkness would compel the
plumule to develop itself as a root.

699. For these reasoms, flowerless plantz have
no seeds, strietly speaking.

700. When bodies supposed to be analcgous to
stamens and pistils appear, they are called antheridia and pistillidia, or
Sfalse anthers and false pistils.

701. But great numbers of flowerless plants want antheridia ; as, for
example, all Ferns and Thallogens.

It is said, indeed, that certain threads, ealled paraphyses™ #, which often ac-

company spores, are male organs ; but this rests on no proof, and the lowest
Thallogens are without even them,

702. In Flowerless Plants, the organs of vegetation appear to perform
the same funetions as in flowering plants.

That is to say, the green parts decompose earbonie acid under the influence of
light (317) ; the roots, when there is any, obtain food ; the stem separates
leaves, if any are produeed, and enables them to be exposed to light and air.

703. But their anatomical condition is in some respects different, and
their external structure widely so.

704. They contain spiral vessels only in the higher orders of Aerogens.®
But spiral threads are not uncommon among them, as in their antheridia,
pigtillidia, and even occasionally among Fungals ; K. Trichia.

* For the limits and characters of the orders of flowerless plants referved to in this chapter,
the reader 15 n:limrulml to turn to the l*'i,jﬂ.‘!{!-i':fr: ﬂ"e.'-u_gﬂimu.
Fig. 233.—End of a frond of Facus serratus; ¢ coneceptacles 3 p paraphyses; sp spore in its skin or
perispore ; & the spore naked.
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705, Their usual structure is merely cellular ; their leaves, if they have
any, being strengthened by longer and more slender cells.

706. In the class of Acrogens there is generally a stem or trunk, over
which leaves are symmetrically disposed ; and this occasionally acquires
considerable size, as in the Ferns *,

707. But even in Acrogens there is a
great tendeney on the part of many species
to lose their symmetrical strueture, and to
blend stem and leaves into cellular irregular
plates.

This is seen in Hymenophyllum and Tri-
chomanes among Ferns, Salvinia in Pep-
perworts, Blasin, &c. among Scale-mosses,
and in all Liverworts and Crystalworts.
A similar tendency exists in flowering
plants ; for Podostemads among Exogens,
and Lemnads in Endogens, are quite ana-
logous to the plants just enumerated.

708. And in Thallogens no distinetion
of stem and leaf is discoverable in many
thousand species, large numbers of which
are mere congeries of filaments containing
spores*®, or are even vesicular, as the
whole race of Brittleworts.

2345

Here, however, a tendency to the separation of stem and leaves with a symmetrieal
arrangement is found in some Seaweeds and Rosetangles, and even in such
Lichens as Cladonia perfilata ; while Charas are absolutely symmetrical, though
leatless.

709, Flowerless plants appear to exercise the same purifying influence
as flowering plants (341) upon the medium in which they grow, absorbing
carbonic acid, decomposing it, and liberating the oxygen.

710. Fungals, however, are said to form a striking exception to this
rule ; their functions being to absorb oxygen, and to liberate carbonic acid

Fig. 235, —Chionyphe or Suow mould, 1. Its filamentous condition; 2. One of the threads conlaining
spores af the extremity ; 3. The same more magnified,
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in large quantities. They also contain a greater proportional quantity of
nitrogen than other plants.

In the experiments of Marcet, it appears that Mushrooms, vegetating in atmo-
spherie air, produce on that air very different modifications from these of green
plants in analogous situations ; in fact, that they vitiate the air promptly, either
h])' absorbing its oxygen, to form carbonie acid at the expense of the earbon of
the vegetable, or by disengaging carbonie acid formed in varions ways. That
the modifieations which the atmosphere experiences when in contaet with grow-
ing Mushrooms are the same, day and night, That if fresh Mushvooms are
placed in an atmosphere of pure oxygen, a great part of that gas disappears at
the end of a few hours, One portion of the oxygen which is absorbed combines
with the earbon of the plant to form earbonic aeid ; whilst another part appears
to be fixed in the vegetable, and to be replaced, at least in part, by nitrogen dis-
engaged by the Mushroom. That when fresh Mushrooms remain some hours in
an atmosphere of nitrogen, they modify very slightly the nature of that gas. The
gole effect produced is confined to the disengagement of a small quantity of car-
bonie acid, and sometimes to the absorption of a very emall quantity of nitregen.

—

711. The reproductive organs of flowerless plants vary according to the
tribes of that division of the vegetable kingdom ; and have solittle apparent
relation to each other, that each principal tribe may be said to have its
own peculiar method of propagation.

712. We are not, however, to understand that the reproductive organs are
not analogous throughout. All that the last proposition can be understood
to mean is, that the analogies have not been clearly explained.

713. Terxs are increased by spores, inclosed within cases named thece
or spore-cases, which often grow in clusters or seri from the veins of the
under sides of the leaves, or from beneath the epidermis. The latter, when
it incloses the spore-cases, is termed the indusium.

714. The spore-cases have frequently a stalk which passes np one side,
and finally, curving with their eurvature, disappears on the opposite side.

715. The part where the stalk of the spore-case is united with its side, is
called the annulus,

716. These spore-cases may possibly be considered minute leaves, having
the same gyrate mode of develop as the common leaves of the order ;
their stalk the petiole, the annulus the midrib, and the theea itself the
lamina, the edges of which are united.

717, They would therefore be analogous to carpels, if it appeared that
they were influenced by the action of any vivifying matter, or had a
placenta,

718, Unrx Mos2Es are inereased by spores contained within an win, or
spore-case, placed at the apex of a stalk or sefa, bearing on its summit a
loose hood, called a calyptra, and ¢lozed by a lid or operculum.

719, The inside of the theca has a central axis or columella, and the
orifice beneath the operculum is closed by teeth-like processes, or a mem-
brane called the peristome.

720. At the base of the spore-case is sometimes found a tumour or
struma, or an equal expansion named apophysis.

721. The number of the teeth of the peristome is always some multiple
of four.

722. The calyptra (718) originally grew from the base of the stalk ; but
when the stalk lengthened, the calyptra was torn away from its base and
carried up, surrounding the spore-case.

723. The calyptra may be understood to be a convolute leal ; the oper-



LICHENS, &ec. 121

culum, another ; the peristome, one or more whorls of minute flat leaves ;
and the theca itself to be the excavated distended apex of the stalk, the
cellular substance of which separates in the form of spores.

724. Licuexs are mere cellular expansions, usually horizontal, but ocea-
sionally perpendicular, consisting of a thallus, or combination of stem and
leaves, upon which shields, apothecie, or reproductive organs, appear.

725. The shields consist of a margin, inclosing a kernel, nucleus, in
which tubes containing sporules, and called asci, are imbedded.

726. Arcars are submersed plants, equally destitute of any kind of
tissue except the cellular, and propagated by spores lodged in various parts
of the system.

727. The spores either lie freely in the whole substance of such plants,
or are collected in particular cells %<, or oceupy jointed filaments ®, or are
placed in spherules *, occupying the circumferences of expansions of the
thallus (724).

728. There are also other modes of multiplication,

Among the special terms employed by writers on this order, the following may
be enumerated as the principal. Among their veproductive organs ave gongult,
or hard round deciduous bodies; granula, or large spores ; sporidia, or bodies
resembling spores, but not such ; sporangic or cowiocysta, or spore-cases =6 b5,
Hypha is a filamentous thallus ; phyeomater is the gelatine in which the
spores of some begin fo vegetate ; peridiolwm is a membrane immediately
covering the spores ; wesicnlee are air-bladders that enable some species to
float.

729. Fuxears, which are among the lowest forms of vegetation, are also
cellular, some of their cells however containing spiral threads ; and they are
propazated by spoves.

730. In the highest forms, two kinds of organs are deteeted*™ : one,
cystidia, are conical naked elevations ; the other, basidia, are also conical
elevations, but they bear spores in definite number on their apex.

731. The highest forms of the fungal alliance consist of a volva, a stipes,
an aniulus or collar, a pileus or cap, and an hymeniun =

732. Lower forms are reduced to a mere integument, containing the
reproductive system.



122 FUNGALS.

733. They all originate in filaments, produced by the spores, and called
myeeliwm, or spawn =7,

bus

734. Myeelium is often intestinal, in which case it penetrates among the
tissue of both animals and plants, whether living or dead.

735, If alive, it destroys or greatly wealkens vitality.

736. If the tissue in which it roots is dead, the mycelium rapidly
increases the decomposing process, perhaps in consequence of the nitrogen
it conveys.

737. Some have the sporules inclosed in asci.

738. The lowest consist of nothing but cells, usually placed end to end,
and inelosing spores or sporules in the terminal cells.

Nore.—This rapid sketch gives a most imperfect idea of the peculiarities of flowerless plants.
But they do not much occupy the attention of mere students; and as each alliance demands
a special and very careful study of the authors who have treated of it, the details of its
structure can only be learned advantageously from such authors. It wmust, however, be con-
fessed that writers upon flowerless plants have manifested little of that power of generalizing
which has been so eminently displayed by the great investigators of the structure of flowering
plants. Hence there is no agreement among the terms employed, but the whole termin-
ology is a sad chaos, which will only be dispelled when some talented comparative anatomist
shall have applied himself to the task of thoroughly reconstructing it.  See the Vegetable
Kingdon, classes Tuatrocews and Acnogexs. It is to be hoped that the labours of Mohl,
Karl Miiller, and some others, are paving the way to this result.

Fig. 237.—Magnified view of the cellular tissue of wheat straw, traversed by the myeclium of Uredo
earies, Beorkeloy.
v, 238 —A sectiom of an Agarie; sy myeelium; vol volva; stip stipes; cor annulus; fg lamellar
hymenium; ef pilens,
Fig. ﬁiﬁgﬁﬂighlr magnified view of the basidia and cystidia procceding from the hymenium of an
Agaric (730).
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SYSTEMATICAL Boraxy is the seience of arranging plants in such a manner
that their names may be ascertained, their affinities determined, their true
place in a natural system fixed, their sensible properties judged of, and
their whole history elucidated with certainty and accuracy.

Anything short of this is not a system, but an artificial scheme.

The latter is intended to enable a person to ascertain the name of a plant,
and goes no further.

But as the name of a plant by itself conveys no information, the power
thus acquired by artificial schemes is of but little value, and can only be
considered a very imperfeet and elementary mode of investigation.

The knowledge gained by the use of an artificial scheme consists of
izolated faets, without mutual dependence, or any distinet bearing upon
general views.

In a natural arrangement, on the other hand, the name of a plant is the
least object that is gained. This study necessarily leads to an extensive
knowledge of structure, strengthens the perceptive powers, and aceustoms
the mind to habits of careful generalization. It more especially leads to
the consideration of the relationship one plant bears to another ; and as
plants which are most closely akin in strueture are also most similar in their
sensible properties, it often enables men to judge of the use of an unknown
plant by the ascertained properties of those speecies in whose vieinity it takes
its place by virtue of its natural affinities.

A full aceount of all the principal natural systems of eclassifieation will
be found in the * Vegetable Kingdom.™ *

The only artificial schemes in general use are, 1, that of Linnwmus, called
the SEXvAL System, in consequence of its characters being dependent upon
variations in the stamens and pistil, or sexes of plants ; and 2, the Axavry-
TIcAL method.

_ = —— e — —

® The Vegetable Kingdon ; or, the Structure, Classification and Uses of Plands, illus-
trated wpon the Natural System; with upwards of 500 illustrations, By John Lindley.
fvo. Second Edition. 1840,
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I.—THE SEXUAL SYSTEM.

This is now disused by men of seience ; but, as many books have been
arranged upon its plan, it is convenient for a student to understand it.

Its divisions, called classes and orders, depend upon meodifications of the
stamens and pistils, and have Greek names expressive of their distinetive
characters.

Clagss 1. Monandria. Stamen 1.
2. Diandria. Stamens 2.
3. Triandria. Stamens 3.
4, Tetrandria. Stamens 4.
5. Pentandria. Stamens 5.
G. Hexandria. Stamens 6.
7. Heptandria. Stamens 7.
3. Octandria. Stamens 3.
9. Enneandria. Stemens 9.
10. Decandria. Stamens 10.
11. Dodecandria. Stamens 12—19.
12. Tcosandria. Stamens 20 or more, perigynous (424)
13. Polyandria. Stamens 20 or more, hypogynous (428).

Orders. Bach of these classes is divided into orders characterised by the
number of styles or sessile stigmas.  Monogynia signifies 1 sigle ; Digynia,
2 ; Trigynia, 3 ; Tetragynia, 4 ; Pentagynia, 5 ; Hexagynia, 6 ; Hepta-
gynia, 7 ; Octogynia, 8 ; Enncagynia, 9 ; Decagynia, 10 ; Dodecagynia,
&e. about 12 ; Polygynia, a great many.

Class 14. Didynamia : Stamens 4, two long and two short. Orders:
1. Gymnospermia, seeds apparently naked ; 2. Angiospermia,
seeds evidently in a seed-vessel,

Clags 15. Tetradynamia : Stamens G, four long and two short. Orders :
1. Siliquosa, with a long pod ; 2. Siliculosa, with a short pod
or pouch.

(‘lass 16. Monadelphia: Filaments united into a cup or column.  Orders :
1. Pentandria ; 2. Decandria, &e. as before.

Class 17. Diadelphia: Filaments united into two parcels or fraternities.
Orders : 1. Hexandria, &e. as before.

Class 18. Polyadelphia: Filaments united into more parcels than two.
Orders : 1. Dodecandria ; 2. Ieosandria, &e. as before.

(lags 19, Syngenesia : Anthers united into a tube.  Orders : 1. Monoga-
mia, flowers solitary ; 2. Polyzamia, flowers in heads. Sub-
orders of the latter : 1. Hqualis, florets all equal ; 2. Superflua,
flovets of the disk complete, of the ray female ; 3. Frustranea,
flovets of the disk eomplete, of the ray neuter ; 4. Neceszaria,
florets of the disk male, of the ray female ; 5. Segregata, florets
each with its own proper involuere.

Class 20. Gynandria : Stamens and styles consolidated.  Ovders : 1. Mon-
andria, &e. as hefore.
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Class 21. Moneeia : Stamens in one flower, pistils in another, on the same
plant.  Orders : 1, Monandria, d&e. as before.

Class 22, Diceein : Stamens in one flower, pistils in another, on different
plants.  Orders : 1. Monandria, &e. as before.

Class 23. Polyoamia : Stamens and pistils separate in some flowers, united
in others, either on the same plant or on two or three different
ones. Orders : 1. Monweia, &e. as before.

Class 24. Cryptogamia: no apparent flowers. Orders: Filices, Musei,
Hepaticae, Algse, Fungi. It comprehends all the plants now
stationed among Thallogens and Aecrogens, and eommonly ealled
flowerless (G03),
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II.—ANALYTICAL METHOD.

This is founded upon the common process of analysis that is unconsciously
employed by the human mind. In all cases the mental operation by which
one thing is distinguished from another, consists in a continual contrast of
characters. For instance, in a mass of individuals we distinguish one set
that is eoloured, and another that iz colonrless ; of those which are coloured
we distinguish red, black, blue, and green; of the red, some are square,
others are round ; of the round, some are sculptured on their surface, others
are even :—and so we proceed, analysing the subject by a constant series
of contrasts, until we have arrived at a point beyond which no analysis
ean o,

The following pages contain such an analysis of the principal natural
orders of plants. The method may be equally applied to genera and species,
and is an instructive process if employed by way of exercise to the mind,
and for the purpose of rendering distinetions definite. It purposely contains
some of the orders now merged in others, and is drawn up from other
characters than those employed in the * Vegetable Kingdom,” in order to
vary the means of study which may be within a Student’s reach. Many
other modes of construeting it might be adopted with equal propriety.

1. Plants with visible flowers and a 10. Carpels distinet . AXNONACEE.
stem . . . A Carpels consolidated . . 11
Plants with visible flowers and a 11. Placenta spread over the septa
thallus : . BRnizaxrns. NYMPHEACER.
Plants without flowers . . 261 Placenta parietal : ar
2. Leaves netted. Wood in coneen- Placenta in the axis - . 13
tric layers . i . 3 | 12, Petals definite in number LoasacEz.
Leaves straight-veined. Wood Petals indefinite . CacTacE®.
confused . : . 239 | 13. Leaves with transparent dots
Leaves straight-veined. Wood Myrracez.
in concentric layers . L Leaves dotless . ' b
3. Flowers having both calyx and 14. Petals indefinite . MESEMBRYACEE.
corolla. : . 4 Petals definite . DPHILADELPHACEE.
Flowers having a calyx {mlv, or 15. Leaves with stipules : : 16
none . : = . 119 Leaves without stipules | . 24
4. Petals distinet . 2 .5 | 16. Carpels disumited . A aulif
Petals united . : . 186 Carpels consolidated . .. 18
5. Stamens more than 20 . . 6 | 17. Stamens hypogynous MiGNOLTACEE.
Stamens fewer than 20 . 36 Stamens perigynous . Rosacex.
6. Ovary inferior, or partially so . 7 | 18. Placenta parietal . BIXACEE.
Ovary superior . s < 15 Placenta in the axis . . 19
7. Leaves furnished with stipules . 8 | 19. /Estivation of calyx imbricated . 20
Leaves without stipules . « A0 Estivation valvate - . 22
#. Carpels more or less disunited 20. Flowers unisexual Evrnonsiacer,
Pomacux. Flowers hermaphrodite . . 3]
Carpels consolidated - . 9 | 21. Ovary one-celled . PoRTULACACEE.
9. Placenta eentral LecyTHIDACEE. Ovary with more cells than one
Placenta parietal . Howmavniaces. Cistacks,
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42, Flowers unisexunal CUCURBITACEFR.

22. Calyx enlarged and irregular i

I PTERACE . Flowers hermaphr. or polyg.
Calyx not enlarged 23 (i ROSSULACEE.
23, Stamens monadelphous. Manvacka. | 43. Disk double : . ArPiacE=.
Stamens distinet TiLiacEX. Disk simple < : 44
24. Carpels disunited or solitary 25 | 44. Seeds few . 3 45
Carpels eonsolidated .80 Seeds numerous . ; < &l
25. Carpels plunged in a tabular disk 45. Carpels solitary . ; . 46
NELUMBIACEA. Carpels several . : . 48
Carpels clear of the disk 2G | 46. Parasites on trees . LoORANTHACEE.
26. Stamens perigynous RosicEE. Root plants . . . 47
Stamens hypogynous | . 97 | 47. Leaves balsamic, acrid
27. Carpc:l solitary ANACARDIACEE. ANACARDIACEE.
Carpels several . . o 28 Leaves insipid . COMBRETACEE.
2. Stamenspolyadelphons Hypericaces, | 48, Calyx valvate . 5 . 49
Stamens free . : . 2 Calyx imbricated . . bo
28, Herbs . Raxuxcviaces. | 49 Stamens opp. petals RuamyacEs.
Trees or Shrubs ANONACEE. Stamens altern. petals COoRNACEE.
30, Placentas in the axis - . B 50, Anthers eurved downwards
Placentas parietal 3 4 MEMECYLACEE.
Placentas dissepimental Anthers erect . Bruxiacer,
Nywprzacex, | 51, Leaves dotted . . MyepracEs,
il. Stigma large, umbrella-shaped Leaves not dotted 52
Sanmacesmaces. | 52, Anthers enrved downwards
Stigma simple . . 32 MELASTOMACE.E.
32, Sepals 2 PORTULACACEE. Anthers erect . . 53
Sepals more than 2 4 . 83 | 53. Flowers tetramerous . ONAGRACEE.
Sepalsunited into a tube Lytnrices. | Flowers not tetramerous . 54
33. Petals flat, seeds few, leaves | 54. Petals always distinet
leathery : . Crusiace=, | SAXIFRAGACEE.
Petals ecrumpled, seeds numerous, i Petals first united into a tube
leaves membranous . Cistacks. i . ESCALLONIACEE.
Petals flat, stamens monadelphous 53, Leaves with stipules L
Hiosiice s Leaves without stipules . 81
34, Placentas spread over the lining 56. Carpels disunited . - b7
of the fruit FLACOURTIACE®. Carpels congolidated . 59
Placentas in lines ¢ g5 | 57. Anther valves recurved
35. Ovary stalked CAPPARIDACEE. DERBERIMACER.
Ovirrasmsiln - PAPAVERACER. Anther valves straight . . 58
R s Sty o Ry Sibsision 37 | 8. Fruit leguminous . Fasacem.
Ovary quite superior a5 Fruit drupaceous or capsular
47. Leaves with stipules 38 | Rosace.
Leaves without stipules . . 41 | 59. Placentas parictal : - 60
8. Flowers unisexual BEGONIACE £. Placentas in the axis . v (63
Flowers hermaphrodite . 39 | 60. Flowers with a coronet
39. Placentas parietal HOMALIACE 2. PASSIFLORACEE.
Placentas in the axis . =T Flowers without a coronet <l
40. Calyx valvate, stamens opposite | 61. Leaves civcinate when young
the petals RHAMNACEE. | , DroSERACEE.
Calyx imbricate, stamens alter- ! Leaves straight when y s
nate with petals Hamamevimaces, | Vioracee,
41. Placentas parietal ; _ 42 | 62, Flowers unisexual  EvrHORBIACEX.
Plicesitas axile SRR Flowers hermaphrodite or polyg. 63
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Sepals 2 PORTULACE .
Sepals more than 2 . G4
Fruit with a long beak

GERAXIACEE-
Fruit without a beak G5
Styles distinet to the hase 66
Styles more or less united 72
Petals minute ik
Petals conspicuous : . 69
Stigmas capitate . ELATINACEE.
Stigmas simple ILLECEBRACEE.
Calyx valvate . BLEOCARPACEE.
Calyx imbricated 70

Stamens hypogynous
MALPIGHIACES.
Stamens perigynous 7l
. Leaves opposite CunoNIACEE.
Lieaves alicrnate SAXIFRAGACEE.
Calys imbricated . 73
Calyx valvate or open . i

Stamens monadelphous  OXALIDACEE.
Stamens distinet ! . 74

. Calyx surrounded with double

MALPIGHIACEE.
(]

glands . :

Calyx simple
Leaves gimple ZVaoPHyYLLACEE,
Leaves compound it
Flowers unsymmetrieal SAPINDACEE.
Flowers symmetrical

STAPHYLEACEE,
Stamens opposite the petals i3
Stamens alternate with petals . 79
Stamens perigynous Ruamsaces,
Stamens hypogynous Vitaces.
Anthers opening by pores

BLEOCARFACER.
Anthers opening by slits 80
Petals split CHAILLETIACEE.
Petals undivided . DBURSERACEE:
Carpels disunited na
Carpels consolidated 93
Anthers with recurved wvalves

BERBERIDACER.

Anthers with straight valves 83
. Fruit leguminons T
Fruit not leguminous B85

Radiele next hilum Fapacez.
Radicle remote from hilum

CoONNARACE R,

. Leaves dotted AMYRIDATEE,
Leaves not dotted T
Carpels solitary . CANACAMDIACE &,
Carpels several . 87
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47. Carpels with hypog. seales a8
Carpels without ditto i
#8, Hypogynous seales simple
CRASSULACER,
Hypozynous seales double
FrANCOACEE.
#9. Herbaceous plants RANUNCULACEE.
Trees or shrubs - . 00
90. Flowers unisexual MENISFERMACEE.
Flowers hermaphrodite . 81
91, Stamens perigynous
CALYCANTHACEE.
Stamens hypogynous . . 2
42 Stamens indefinite ANONACEE.
Stamens definite . CoRIARIACEE.
93. Placenta dissepimental
NYMPHBACES.
Placenta parietal 04
Placenta axile . . . 99
94. Stamens tetradynamous
Brassicaces.
Stamens not tetradynamous . 95
85. Hypogynous disk large 06
Hypogynous disk small or 0 I
06, Stamens indefinite  CarpARIDACER,
Stamens definite . RESEDACEE,
57. Sepals tubular . FRANKENIACEE.
Sepals distinet . : « 98
08. Sepals 2-3 . PAPAVERACEE,
Sepals 5 TrRNERACEE.
99. Brown parasites  MoNOTROPACEE.
Green rooting plants . . 100
100, Styles distinet . : . 1ol
Styles consolidated . 105

101.

102,

103,

104.

165,

106,

107

10,

Stam. polyadelphous Hy PERICACE®.
Stamens free . . . 102
Carpels with an hypogynous
senle, CRrASSULACER,
Carpels without do. . . 103
Carpels two divarieating i
SAXIFRAGACER.
Carpels parallel . . 104
Stigmas eapitate Lixaces.
Stigmas simple  CARYOPHYLLACEE.
Stamens monadelphous . 106
Stamens free . 107
Seeds wingless | MEeLIACES.
Seeds winged CEDRELACERE,
Sepals 2 PORTULACACE®.
Sepals more than 2 . 108
Anthers opening by pores
Ericacez.
Anthers opening by slits . 109
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115.

116.
117.
113-
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125,

126.

127.
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129,

130.

131.

132
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Leaves dotted . 110
Leaves not dotted » 112
Fruit sucenlent AURANTIACER.
Fruit capsular . e |

Flowers hermaphrodite  Rurtaces,
Flowers polygamous

X ANTHOXYLACEZE.
Flowers irregular  BarsaMiNaces.

Flowers regular 5 . 113
Stamens arising from secales
SIMARUDACE.E,
Stamens not  do. - . 114
Calyx valvate . 115
Calyx imbricated . 116

Stam. opposite petals REAMNACES,
Stamens more numerous than

petals : LyTHRACEE.
Flowers unisexual EMPETRACE.E.
Flowers hermaphrodite LALT
Stamens hypogynous . 118
Stamens perigynous CELASTRACEE,
Sceds comose TAMARICACER, |

Stam. unilateral

Stamens whorled SAURURACEE,
Carpels triple EUPHORBIACER,
Carpels single . - . 125
Ovule erect MYRICACE.E.
Ovule pendulous PLATANACEE.

Flowers hermaphrodite PIPERACEE.

Flowers unisexual - . 127
Carpels single MryRricAcEE.
Carpels double  CALLITRICHACER.
Ovary inferior . - §29
Ovary superior . 143
Leaves with stipules . 130
Leaves without stipules . 182

Flowers hermaphrodite
ARISTOLOCHIACER,

Flowers unisexual . 181

Flowers amentaceous CoORYLACEE.

Flowers not  do. BEGONIACES.
Flowers unisexual . 188
Flowers herm. or polyg. . 136

CHLORANTHACE®R, |

Seeds naked P1TTosPORACEE,
Calyx none 120 |
Calyx present . 128

. Leaves with stipules . 121
Leaves without stipules . 126
Ovules numerons SILICACE.E.
Ovules few ; ; i (L

. Flowers hermaphrodite . 123‘
Flowers unisexual . 124

K

134.

Climbing tendrilled herbs
CUCURBITACE.E.

Trees or shrubs .1
134. Leaves compound  JUGLANDACEE.
Leaves simple . 185
135, Leaves opposite (GARRYACEE,
Leaves alternate MrynicacEs.
136. Leaves dotted . . MyRracEE.
Leaves not dotted . 137
137. Ovary l-celled 3 . 138
Ovary 2-G-celled . 142

138. Parasites on branches
LoRANTHACEE.
Terrestrial . 189
139. FlowersJ/ ONAGRACEE
Flowers not & . . 140
140. Calyx valvate . SANTALACEE.
Calyx not valvate . 141
141, Embryo straight Comnreraces.
Embryo curved CHEXOPODIACES.
142, Flowers & O¥AGRACEE.
Flowers.3/ ARISTOLOCHIACEE,
143. Leaves with stipules . . 144
Leaves without stipules . 160
144. Flowers hermaphrodite . 145
Flowers unisexual . 147
145. Sepals 2 PORTULACACEE.
Sepals more than 2 . . 146

146. Carpels more than 1 consolidated 147

147.

144,

149,

155,

156,

Carpels solitary . 153
Stamens hypogynous . . 148
Stamens perigynous . . 150
Fruit beaked . GERANIACEE,
Fruit not beaked ‘ . 149

Calyx biglandular imbrieated
MALPIGHTACE &,
Calyx eglandular valvate Tiniaces.

. Placenta parietal PassiFLORACEX.

Placenta axile . « 151
Leaves opposite CUNOKIACER,
Leaves alternate « 1562
2. Calyx valvate . Bnamsacer,
Calyx imbricate . ULMACES.

Calyx membranous ILLECEBRACEZE.

Calyx firm and herbaceous . 154
. Styles from the base of ovary

CHRYSOBALANACER.
Styles terminal « 155
Fruit leguminous Fapace=®,
Fruit not leguminous . 156
Stipules ochreate  loLycosaces.
Stipules simple or 0 . 167



130

157.
158.

159.

160.
161.

162,

163,
164,
165,
166,

167.

168,

170,

=1
=1
=]

178,

175,

Anther valves straight . . 174

. Fruit a legume Fanacee.
Fruit not do. . . o

5. Leaves dotted AMYRIDACEE.
Leaves not dotted « 176

. Calyx hardened o
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Styles simple . .  Rosice®. |
Styles triple PETIVERIACEE.
Carpels solitary URTICACER.
Carpels more than one . . 159
Flowers amentaceous  BETULACEE.
Flowers not amentaceous
EUPHORBIACE E.
Flowers hermaphrodite . 161
Flowers unisexnal . 183
Sepals 2 PoRTULACACEE,
Sepals more than 2 . 162

Carpels more than 2, consoli-
dated . : . 163

Carpels solitary, or disjoined . 172

Placenta parietal PAPAVERACEE.

Placenta axile . . 164
Ovules few : : . 1G5
Ovules many . . 168
Leaves dotted . RuTACEE.
Leaves not dotted . 166
Leaves ecompound OLEACEE.
Leaves simple . . . 167
Carpels numerous, separable
PHYTOLACCACEE,
Carpels few, inseparable
CELASTRACEE.

Carpels 2, divarieating
SAXIFRAGACEE.

Carpels not divarieating . 170
Stamens hypogynous
CAROPHYLLACEE,
Stamens perigynous . 171
Fruit one-celled PRINULACEE.
Fruit many-celled LyTaRACEE.
Carpels several RANUNCULACEE.
Carpels solitary . 173

Anther valves recurved Lavnaces

Stamens within the points of
sepals
Stamens not do.

ProTRACEE,

o I

. 178

Calyx tube membranous . 179

Cal. all hardened SCLERAXTHACER.
Basge only of cal. hardened

NYCTAGINACER.

Fruit triangular Porvoonaces,

Fruit rounded i . 180

180,

181.

182,

183,

154,

168,

190,

191.

192,

183,

194,

195,

150,

197.

Leaves lepidote ELEAGNACEE.
Leaves not lepidote . . 181
Calyx tubular THYMELACEE,
Calyx tubeless : . 182
Calyx dry and eoloured
AMARANTACEE.
Calyx herbaceous CHENOPODIACEZE.
Carpels solitary or distinet . 184
Carpels consolidated . . 185
Calyx tubular, earpel solitary
MyRISTACEE.
Calyx open, carpels several
MEXISPERMACEE.
. Leaves dotted X ANTHOXYLACEZE,
Leaves not dotted EuUPHORBIACEE.
. Ovary saperior . 187
Ovary inferior 5 . 226
. Flowers regular . 188
Flowers irregular g . 218
. Ovary deeply split . 183
Ovary not split . 192
Leaves dotted . . RUTACEE.
Leaves not dotted . 150

Inflorescence gyrate BoRAGINACEE.
Infloreseence straight . . 1491
stivation plaited NoLARACEE.
Estivation flat  STACKHOUSIACEE,
Carpels 4, 5, or more . 193
Carpels three . . . 204
Carpels two . 5 . 206
Carpels single . . . 216
Stamens opposite petals . 194

Stamens alternate with petals . 197

Shrubs or trees MYRSINACEE.

Merhs ; « PRIMULACEX,

Anthers opening by pores . 196

Anthers opening by slits . 198

Anthers one-celled  EpacRIDACER.

Anther two-celled z . 187
Shrubs. Seeds wingless

Ericaces,

Herbs., Seeds winged, PYROLACER,

. Brown parasites  MoNOTROPACEZE.

Rooting plants . . 199

. Seeds numerouns CRASSULACE E.

Seeds few or solitary . 200

. Carpels distinet ANONACEE.

Carpels consolidated . 201

. Ovules erect - . 202

Ovules pendulons . 203

/Estivation imbrieated SaroTacEE.

Astivation plaited CoNVOLYULACEE,
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203. Stamens twice as many as petals

EsexAcEE.

Stamens equal to petals
AQUIFOLIACE.E,
. Inflovescence gyrate HyoroLEaces.
Inflovescence straight . . 205
Calyx imbricated CoxvoLvULACE.L
Calyx tubular PoOLEMONIACEE.
Stamens 2 : : . 207
Stamens more than 2 . . 208
. Corolla valvate . (JLEACEE.
Corolla imbricate JASMINACE.E,
. Inflorescence gyrate . . 209
Infloreseence straight . . 210
Fruit two-cclled » CORDIACES.
Fruit one-celled HyprorHYLLACEXE.

. Covolla valvate CESTRACE.E.
Corolla imbricate - . 211
Anthers united to stigma

ASCLEPIADACER.
Anthers free ; . 212

. Corolla contorted . Arocyxaces.
Corolla imbricated or plaited . 213
Calyx broken-whorled . . 214
Calyx imbricated : . 215
Leafless twiners CUsoUTACE B,
Leafy plants CoONVOLYULACEE.

. Placentse parietal . GeNTiaNacEz.

Placentae axile SOLANACEE.
Stigma with an indusium

BruxoNlacex.

Stigma without an indusium . 217

. Style single . PrLaNTAGINACER.
Styles 5 . Prumpacizaces.

. Ovary 4-lobed LaMisces.
Ovary undivided ; « 219

. Carpel solitary GLOBULARIACERE.
Carpels 2 g . . 220

Fruit nut.like VERBENACEE,
Fruit eapsular or suceulent . 23]
- Placenta parietal OnropaxcHACEE,
Plaeenta free, central LENTIBULACEE.
Placenta axile . : . 222
BiaxoxiaceE.

. Seeds winged
Seeds wingless . . 228
. Placentse double  CymrTasprACEE.
Placentme simple . . 294
. Ovary partly inferior GesNEracre,
Ovary quite superior . . 925

. Calyx broken-whorled AcaNtmaces.
Calyx tubular or imbriecated
BUROIMHULARIACE R,

E 9

. Flowers in hends

. Stamens 3

26. Carpel solitary . ., a7

Carpels more than one . 229

7. Anthers syngenesious ASTERACEE,

Anthers free . : . 208
Dipsacex,

Flowers loose . VALERIANACEE,

. Anthers syngenesious LoBELIACEE.

Anthers free . 4 . 230

. Anthers opening by pores
VACCINACEE,
Anthers opening by slits . 23]

. Etipulas between the leaves

CIXCHOKACEE.
Stipules none . : . 232

. Stigma with an indusium
(GOODENIACER,
Stigma naked . : . 233
Seeds indefinite : . 23
Seeds few in number . . 235

Stamens free CAMPANULACER.
Stamens consolidated StyLiplaciE,

. Leaves alternate EBExacEz.
Leaves opposite - . 286G
Fruit didymous . GaLiacEE.

Fruit not didymous CAPRIFOLIACEE,
Stem eylindrieal, nnbranched

CYCADACEE.

Stem conieal, branched . 258
Fruit solitary . . Tixaces.
Fruit in cones . PixAcEL.
39. Ovary inferior . : . 240
Ovary superior : . 246

. Flowers gynandrous  ORCHIDACEE.
Flowers not gynandrous . 241

. Anther 1 - ‘s . 242
Anthers more than 1 . 243
Anther one-celled MARAXTACEE.

Anther two-celled . ZINGIBERACEE.

. Veinsof leaves diverging Musacee.

Veins of leaves straight . 244
Veinsof leavesnetted DioscorEacER
IRIDACEE.
Stamens G ’ ] « 245
Stamens morve than 6
HYDpRocHARACE.E.
Sepals petaloid . AMARYLLIDACEE.
Sepals herbaceous  DroMELIACEE,

. Flowers glumaceous - 247

Flowers regular . . 248

. Sheaths of leaves slit Gramizaces,

Sheaths of leaves closed
CYPERACE.E,
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248, Leaves netted . SMILACEE.
Leaves straight-veined . 249
249, Carpels disunited . 250
Carpels eonsolidated . . 259
250. Placentse dissepimental ButoMAcEE.
Placente axile . : . 251
251. Flowers imperfect . 252
Flowers perfect - . 257
252, Flowers on a spadix .ahE
Flowers scattered ; . 255
253, Fruit drupaceous PANDANACEE.
Fruit berried ARACEE.
Fruit dry ; : . 255
254. Stamens very short . AcCORACEE,
Stamens long, weak . Typuaces.
255. Floating - . 256
Terrestrial : JUNCAGINACEE.
256. Ovules pendulous . NATADACEE.
Owvules ereet . PISTIACEE.
257. Anthers turned outwards
MELAXTHACE,
Anthers turned inwards . 258
258, Stoms herbaceous . ALISMACER.
Stems woody . Parmaces,
259, Flowers semipetaloid
COMMELINACEA,
Flowers hexapetaloid . 260
260, Flowers ecoloured Litiace®,

Flowers scarigus . JUNCACEE,

261. Axis distinet, leafy . 262
Axis distinet, leafless  CHARACEE,
Axis confused . : . 268
262. Sporangia upon leaves  Fiuicarnes.
Sporangia arising from the stem 263
263, Sporangia involucrate . . 264
Sporangia naked . . 265
264. Involueres uniform
MARSILEACEE.
Involucres 2-formed SaLvINIACEE.
265, Sporangia axillavy, sessile, 2-
valved LycoroniacEs.
Sporangia stalked - . 266
266, Sporangia valveless . Daraces.
Sporangia valvate . . 267
267. An operculum ANDREACEE.
No operculum JUNGERMANNIACE.E.
268. Stomates : . 269
No stomates . . . 270
269. Sporangia valvate, operculate
JUNGERMANNIACER,

Sporangia valveless, without an

operculum »  MARCHANTIACEE.

270. Submersed ALGACEE,
Aerial ; 271

271, Thallus superficial LicneEvacE®,
Thallus buried . » FUNGACEE,



THE MANNER OF STUDYING, 133

III.—THE MANNER OF STUDYING.

A. Tage any common flowering plant, no matter what, and examine
every part of its structure, making careful drawings of what you see, and
seeuring preparations for examination at a future time,

There ean be no doubt that the exact investigation of the strueture, in all particu-

lars, of the commonest plant, tends more to a correct knowledge of Botany than
the superficial examination of all the plants in nature.

B. Such an investigation forms an exact standard of structure, to which
all other cases may be compared. It also renders the observer acquainted
with the names of organs, and of the adjective terms by which their modi-
fications are denoted ; because, in order to be sure that he observes cor-
reetly, it is also requisite that he should compare his own observations with
the deseriptions of experienced Botanists, in which such terms are employed.

(. As soon as the structure of one plant is ascertained, another should be
taken, and the points in which it resembles or differs from the first subject
noted down, and, if possible, also drawn. A continual repetition of this
operation with fresh plants is what eventually leads to botanical knowledge.

D. In order to have the means of examining plants of various kinds,
aceess to a garden is necessary, in aid of which the wild plants of a country

must also be studied.

For it is only by the examination of a great variety of plants that just botanical
views are acquired ; and the necessary variety exists only in gardens.

E. At first, species should be little attended to, genera more, and natural
orders very much. DBecause, in a vast science like Dotany, containing per-
haps 100,000 so-called species, distributed through about 9000 genera,
collected under searcely more than 300 natural orders, the mind hecomes
bewildered, unless the smallest groups are first investigated.

That is to say, 300 distinetions are more easily remembered than 9000, Nor can
the power of generalizing be_so readily acquired, as when the student habitually

deseends from generals to particulars.  Moreover, the distinetions between what
are called species arve often trifling, and not unfrequently mere differences.

F. But for the purpose of study it is necessary to have a ready access to
plants, and very often to those which have been examined over and over
again. And this is impossible unless plants can be preserved artificially in
a museum, beeause scasons, the various longevity of plants, no less than
their prodigious numbers, render it impracticable to obtain them at all times,
even in the largest garden.

(. Plants are best preserved by drying,

For this purpose they are earefully selected, so as to show their manner of growth
and the various parts which may be proper to them. They are then placed
between sheets of brown paper* carefully pressed, and shifted into fresh sheets as
fast as the first become damp, until all their moisture is expelled.  In this pro-
cess they lose their colour, but retain their strueture, and often the form of even
delicate parts. When they are thin they dry quickly in a room ; but when
fleshy they are more difficult. This difficulty is much diminished by steeping

— T i —

# Bentall's s the best.
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them for an hour in a strong solution of corrosive sublimate before they ave
first pressed. The same process may be advantageously adopted with all plants
in damp weather, or in damp elimates, when it is difficult to prevent specimens
from rotting : it will also destroy the disposition to throw off their leaves, which
is uniformly shown by some plants, espeeially those with acerose leaves or jointed

stems.

H. At the time of drying, a plant should be aceompanied by a written
label, stating its name, when and where it was gathered, and any other
particulars which are not discoverable by an examination of it.

I. A collection of dried plants is called an Herbarium ; and if carefully
formed, perfectly kept, and correetly named, it is as invaluable to a student
as it is indispensable to a Botanist.

The mode of keeping a Herbariom is this, Having formed a collection of species
thoroughly dried, let them be washed with a large camel-hair pencil, dipped
in spirits of wine, half saturated with corrosive sublimate, unless they had been
dipped in a solution of it previous to drying. When parts ave fleshy, or flowers
are collected in heads, such parts should be soaked with the tincture, or they
will be attacked and destroved by the Anobium castanenm. This insect com-
mits great ravages in herbaria, but he cannot prey upon parts that arve poisoned,

Then provide—1. A glue pot, with hot carpenters’ glue of the best quality, not so
stiff as it is used by carpenters; 2. A number of half-sheets of paper of the
foolscap form, but stouter and larger, neatly cut all round ; 3. Some tough thin
paper, smeared on one side with a solution of equal parts of gum arvabie, powdered
teagacanth, and soft sugar, dried and cut into slips varying in width from one-
eighth to three-eighths of an inch ; 4. A quantity of soft waste paper, somewhat
larger than the half-sheets which are to form the herbarinm.

1n gluing down the specimens, it is convenient to proceed in the following manner :—
Place on the table a few sheets of waste paper ; on this lay one of the half-sheets ;
then carefully glue over one side of a specimen, apply it immediately to the
paper, put over it a few more sheets of waste paper, and then gently press it
down with a napkin ; next take another half-sheet, glue down another specimen,
again cover it with waste paper, and so proceed until a good heap is before you.
Place that heap under gentle pressure, and then commence a fresh heap. In
gluing down, observe the following additional rules : 1. Never put more than
one species on the same half-sheet—take as many specimens of it as you
please ; 2. Always glue gingle specimens near one side of the half-sheet, and not
in the middle, changing the side each time. By this means, one being on the
right, the next on the left, a third near the top, and a fourth near the bottom,
the whole will be flat when the waste paper is removed. But if this precaution
is neglected, the middle will be much higher than the sides, which is very incon-
venient.

Having glued down as many specimens as may be convenient, take them earefully
out of the waste paper, and look them over to see that none of the parts are
loose 3 if they are, fasten them down with the slips above mentioned, which
are s0 adhesive that it is merely necessary to moisten and apply them. In all
cases, too, strap down the main stem, unless it is covered with hairs, in which
case straps are superflubus.  The next operation is to write near the lower right
hand corner of the half sheet the name of the plant, and in some convenient spot
near the specimen itself the place in which it was gathered, or any other particu-
lars connected with it.  In small loeal herbaria, printed forms of tickets* are some-

* The following are specimens of such tickets. They are neat, and save trouble, The
words in Italics are to be written in : those in Roman show the printed form.

I —

Frpuiselum pafustee. L, | Betole nana L.

Collected on Barnes Comman. Native of Lapland.

Communicated by W, Jones. | Reeceived from Profssor Corling, 1840,
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times used, in which the name and all other particulars are ineluded; such
tickets should be pasted (not glued) upon the lower right-hand eorner.

The next point is to arrange the half-sheets in genera. Bheets of stout brown
paper, cut a little larger than the half-sheets, must be provided as covers. At
the lower left-hand corner of each paste a slip of white paper, and write upon it
the name of the genus, to which some add that of the natural order. Then put
into each generie cover all the half-sheets belonging to it, and the operation is
complete. The right-hand tickets or names on the half-sheets give the species,
and the left-hand names on the whole sheets give the genera ; and either can be
rapidly referred to without the one interfering with the other.

In foreign herbarvia the specimens are seldom glued down, but are kept loose
between whole sheets of paper, and tied in bundles. But such a plan is
wholly unsunited to those persons with whom time is of value, exposes the speci-
mens to be broken or mutilated, and causes a herbarium to occupy an inconve-
niently large

To receive the covers of genern, wooden eabinets are constructed, with shelves, on
which the covers ean be placed according to their natural orders,

For large froits, and specimens which cannet be pressed flat, deawers must be pro-
vided, the method of managing which varies with the eaprice of the possessor.
The only direetions of importance which require to be given are to have the
drawers fit tight, so as to keep out dust, and to wash everything well with
tinctuve of corrosive sublimate upon putting it in the eabinet.

K. When plants which have been preserved in the herbarium require to
be examined, care must be taken not to break them by holding the half-
sheets carelessly. The flowers and fruits can be restored to their original
form by soaking for a few minutes in boiling water, and then absorbing the
water by blotting-paper, if it is found inconvenient. Or if they are very
hard, opaque, and tough, by adding a little caustic potash to the water.

In order to avoid the necessity of breaking off flowers, &e. from the specimens
themselves, some Botanists take the precauntion of attaching to the face of the
half sheet a small paper ecase in which loose flowers ean be preserved. Such
cases, if cut to the following form, may be kept ready for use, of various sizes,
and are very convenient.

i

_.__...__
/ \
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L. For the purpose of examining the external forms of plants, the stu-
dent should also be provided with a good simple microscope and its stand,
with three or four lenses, varying from an inch to }-inch focal distance.

It is indispensable that there should be a good stage on which to place the object
for examination, and to rest the hands while dissecting, and that the pillar which
carries the stage and lenses should be firmly secured.

M. For minute anatomy a simple microscope is of little use, and a good

achromatic microscope is indispensable.
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N. It is also uscful to obtain, in addition to fine and very sharp knives
and needles, a good cutting machine and razor, by which only can thin see-
tions of plants be made satisfactorily.

The following eut represents such a machine :—a b is a solid brass plate serewed
in two firm bearers. In the centre is a hole. That hole communieates with the
head of a very fine threaded serew, which is moved upwards and downwards by
the cireular plate, whose cireumference is divided off into degrees, each of which
represents a turn of the serew equal to the of an inch, and which will raise
the head as little or as much as may be desired, The object to be cut is put

il LI ilil ik 111k i
I |H | H“'."’. | H|'
|I t.| |I| | |J|!| I |E
into the hole in the horizontal 'F]n.tc : the screw is turned ; the object is raised,
and a heavy razor, ground perfectly flat on one side, drawn rapidly across the
object, cuts off a slice. In general, however, many slices must be made before a
very satisfactory one is obtained. If an objeet is firm and solid it is pushed
into the hole without preparation ; but if it is thin and unable to resist the
pressure of the razor-edge sufficiently to receive a firm cut, it is strengthened
by being rolled round a piece of cork or pith. It is in this way that perpendi-
cular sections of leaves can alone be obtained. Where objects are so minute
that this contrivance is inapplicable, then other means are employed aceording
to the ingenuity of the operator. Very small seeds, starch grains, &ec., are to be
cut by imbedding numbers of them in a mass of gum dried to the texture of
horn, and then repeatedly slicing them down.

I i

0. When such slices have been obtained, they are to be examined by the
aid of various re-agents as well as in their natural state.

The best ve-agents, and the best way of applying them, are as yet but imper-
feetly understood. The following ave, however, extremely useful rules to
observe :—

1. Boiling in hot nitrie acid, and transferring to cold water, will dissclve selerogen
without injury to tissue. N O s will also detect certain azotized matters, which
it stains brown.

2. Boiling in caustie potash dissolves starch and renders bodies transparent.

J. lodine renders all amylaceous matter violet, and all azotized matters brown.
Good results are sometimes obtained by moistening tissue with very strong
fincture of iodine, and afterwards soaking it in water.

4. If sections of tissue are soaked with tincture of iodine, washed in water, and
then treated with sulphurie acid, the parts coloured yellow by iodine are
heightened in colour, some cells will be stained blue or dissolved, and other
effects produced according to the chemical nature of the tissues acted upon.,

5. If cellnlose is moistened with a solution of iodide of potassium containing free
iodine, and, after removing the fluid not absorbed, a drop or two of sulphuric
acid (4 parts vectified sulphurie acid and 1 part water) be then added, the cel-
lulose will become blue, although previously brown. Schacht.

6. If cellulose, which is not affected by iodine, is first treated with weak
sulphurie acid, and then with iodine, it readily takes a fine colour, and some-
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times may be examined as to donbtful points ; but the tissue is too much disor-
ganized by this means to render such observations satisfactory unless eon-
firmed by others of a different kind.

. De Smedt and Boudet employ ehloride of soda for distinguishing Guaiacom

resin, which that agent turns green,

#. Cellular tissue may be sometimes separated from pleurenchyma by the action
of coneentrated sulphurie acid, which will dissolve out the former before
the latter is much affected, The preparation is then to be washed in water, and
afterwards immersed in hartshorn or solution of soda, in order to neutralize the
remaining acid. Kindé.

9, Very transparent tissues are sometimes rendered visible by adding a drop of a
solution of chlorine to a solution of ioduret of potassium. The tissue then be-
comes light blue, or yellowish, according to its nature. ]

10, Fritzehe recommends two parts of coneentrated sulphurie acid and three parts
of water as an invaluable fluid in the examination of pollen : and in some cases
he used the eoncentrated acid alone.

11. Aleohol dissolves out all resinous matters ; and also expels air-bubbles. In
observing the currents that proceed from the eytoblasts in hairs, Mohl directs
the object to be dipped for a moment in aleohol, which is to be washed off again
instantly, This removes a layer of air which adheres tenaciously to the surface
of the hairs, and renders observation difficult.

12. Nothing however is, for general purposes of observation, so well adapted as
water, except when parts are very opaque, and then oil or oil of turpentine are
better. Nor ought the appearances produced by any of the re-agents above
mentioned to be trusted in the absence of a eaveful comparison of them in the
natural state.

13. Where very delicate membranes, too fine and transparent to be seen in water,
are suspected to exist, they may be conveniently found by placing the slice
between two plates of fiat glass, and charving it over a spirit lamp. This simple
process was first recommended by the Rev. Mr. Reade

14. In order to use these contrivances, the student requires a spirit lamp, a pla-
tinum capsule, and a holder for it when it is to be held over flame.

=]

P. When it is desirable to preserve such slices, or any other microsco-
pical preparations, for future reference, they may be put up in glass slips,
and kept in a cabinet.

The common way of keeping them is by surrounding them with Canada balsam
between two plates of glass : but this method is only applieable to bodies having
considerable opacity : all firm and delicate tissues disappear in the balsam. By far
the best plan is that of Mr. Thwaites, whose preparations are unrivalled for their
extraordinary beauty. This gentleman has favoured me with the following
account of his process —

“ Rub up with a painter’s muller some litharge (which may be eoloured with lamp-
black) with some thick japanner’s gold-size, and put it as quickly as possible
on the glass-slips with a eamel-hair pencil ; when it is hard, which will be in the
course of a few days, rub the upper surface flat by means of the finest emery
upon & glab of marble.

“ When the object is to be mounted, wet the surface of the wall of the cell, as well
as the border of the piece of thin glass, which will be applied to it, with a smaLL
quanTiTY of gold size ; then place the objeet in fluid in the cell, and place the thin
glass over it, being careful to exelude bubbles of air—press it down gently and
put two or three coats of gold-size round the margin so as to seeure it from the
admission of air. When the last coat of gold-size is folerably hard, it may be
advantageously eovered with a coat or two of sealing-wax varnish.

“ When a rather deep cell is required, this may be made with marine-glue,
which must be dropped upon the glass as you would sealing-wax, and what is
superuous cut away with a knife.

% The fluid which I find to answer best for vegetable tissues I make in the follow-
ing way :—To sixteen parts of distilled water add one part of rectified spirit,
saturate with ereosote, and filter through prepared chalk, The fluid thus pre-

red to be mixed with an equal portion of camphor water.

3 Rﬂr«m!uirl.-a some little experience to know the proper proportions of litharge and
gold-size for making the eells ; but this will be discovered after a few trials.
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Tl_lu mixture soon hardens; thevefore but little should be made at a time, and
this be put on as expeditiously as possible.”

Q. Experience shows that the foregoing points are among those which
conduce most to the student’s satisfactory progress ; but neither they nor
any others have real value in the absence of

Mernop, Zean, and PERSEVERANCE,
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N.B.—The Numbers vefer to the Paragraphs.

AponrTIvE, 432
Achwninm, 601
Achlamydeous, 400
Acids, 308
Acotyledonous, 670
Acrogenous, 156
Acrogens, 210
Actinenchyma, 23
Actinic, 322
Acuminate, 2080
Acute, 280
Acute-angled, 226
Adhesivencss, 9
Adnate, 440
Adventitions leaf-buds, 244
Mstivation, 62
Air, 678
Alr-vessels, 54
Albumen, 645
Alburnum, 180
Algals, 726
Alkaline bases, 308
Alkaloids, 95
Alternate, 362
Alumina, 73
Amentum, 375
Ammonia, 303
Amphitropal, 541
Amplexicanl, 260, 281
Ampulla, 259
Amyloid, 74
Anatropal, 541
Androceum, 418
Anfractuose, 448
Angular, 275
Annulus, 715, 731
Anther, 415, 438
Antheridia, 28, 700
Anthocarpous, 593
Antitropal, 666
Apex, 530, 575
Apocarpous, 482
Apophysis, 720
Apothecia, 724
Araneose, 117
Arcuate, G661

Axil, 629
Arvow-headed, 275
Articulated, 117

——— -

Ascending, 215

Asci, 725, 787

Ascidinm, 259
Asgimilating power, 318
Atractenchyma, 23
Atropal, 534

Auriculate, 215, 260, 274
Axis, 123

ascending, 131
—— descending, 131

Baravsta, 620
Bark, 181
Base, 550, 575
Basidia, 730
Bassorin, 75
Berry, 616
Bijugate, 278
Bipinnate, 278
Bizerrate, 279
Biternate, 278
Blue media, 322
Bothrenchyma, 31
Bourgeon, 227
Boss, 260
Bouton, 228
Bract, 343
Bractlets, 343
Bracteoln, 343
Branched, 117
Buds, 226
Bulhills, 232
Bulblets, 293
Dulhbs, 233

CavcaraTe, 406
Calceolate, 406
Calyptra, 718
Clalyptrate, 405
Calyx, 305
‘ambium, 15, 196
Campanulate, 406
Camphor, £9
Camptotropal, 541
Campylotropal, 541
Caoutchouc, 95
| Capitate, 117
| Capitulum, 376

Articulated transversely, 261

Capsule, 608
Carbaon, S00
Carpel, 469, 480
Carmneule, 631
Caryopsis, 604
Caundate, 602
Candicle, 4589
Cauliculus, 658
Cellular tissne, 17
Cells, 441, 472
tabular, 96
Central placenta, 488
Centrifugal, 384
Centripetal, 383
Cephalium, 27
Chalaza, 540, 642
Channelled, 260
Chemical rays, 322
Chloride of potassium, 518
Chlorophyll, 87
Chromule, 88
Cilinted, 117
Cinenchyma, 49, 67
Cistome, 107
Cladenchyma, 23
Clavate, 117
Cloves, 234
Collar, 131, 657, 731
Colpenchyma, 23
Columella, 576, 719
Column, 434
Coma, 635
Common salt, 313
Commissure, 576, 612
Compound, 117, 388
leaf, 288
— organs, 122
Clompressed, 226
Cone, 622
Conenchyma, 23
Clonieal, 158
Coniocysta, 728
Conjugato-pinnate, 278
Connate, 281
Connective, 439
Convolute, 362, 662
Cordate, 274
Cordate-acuminate, 274
Cordate-ovate, 274
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Cords, 490

Corm, 217

Corolla, 396
Coroniform, 405
Coralloid, 133
Corymb, 379
Cotyledons, G54
Coussginet, 260
Creeping, 215

root, 216
Cremocarp, 612
Crenate, 279
Crenells, 288
Crested arcolm, 457
Crisp, 406

Crown, 131
Crystals, 90
rhombic, 94
octahedral, 94
Cuneate, 275

Cup, 462

Cupule, 611

Curled, 279

Cluticle, 101
Cylindrenchyma, 23
Cyclosis, 338
Cylindrical embryo, 672
Cyme, 382

Cysts, 54

Cytoblast, 56

DEparescayma, 23
Decompound, 278
Dédoublement, 413
Deformed, 215
Dehisee, 578
Dehiscence, 441
Dehiscent, 578
Dentate, 279
Dextring, 95
Diachyma, 267
Diadelphouns, 433
Dicotyledonons, 669
Dictyogens, 157
Didynamous, 431
Digitate, 278
Dilated, 405
Dimerons, 361
Diplo#, 267
Disciform, 163
Disk, 461
Dissepiments, 503
Divergent, 440, 662
Dorsal suture, 577
Dotted ducts, 31
Double, 405, GO2
Drupe, GO0

Ducts, 44

closed, 46
annular, 406
reticalated, 46
sealariform, 46
broken, 46
Duplicato-dentate, 279

[T

Erasticizy, 10
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Elementary organs, 17
Emarginate, 280
Embryo, 126, 650
bande, 247
Endocarp, 573
Endochrome, 63
Endogenouns, 156
Endogens, 199
Eundophleum, 182, 186
Endoplenra, 63T
Endorhizal, 686
Endothecium, 458

| Entire, 279

Epicarp, 573
Epidermis, 96, 182

uze of, 103
Epigynous, 430
Epiphleum, 182, 184
Epiphyllous, 367
Etwerio, G15

| Etiolated, 324
| Evergreens, 290

Excentrical, 661
Exerementitions
plants, 325

Exogens, 158
H.xuj;mu:'lm, 156
Exorhizal, 686
Exostome, 542
FExpansion, erder of, 363
Extensibility, 11
Extine, 454
Extra-axillary, 367
Extrorse, 445

Exintine, 454

FacerTE, 1567

Fall of the leaf, 290
False-bark, 203
anthers, 700
—— pistils, 700
stomates, 112
Fasciculate, 138, 140
Ferns, 713
Fertilization, 547
Fibro-cellular tissue, 26
FFibro-vascular, 160

bumdlee, 201
Fig, 624

Filaments, 419, 433
Fissiparous development, 59
[Flat, 475, 602

Floral envelopes, 341, 392
leaf, 343

Flow of the sap, 339
Flower-buds, 228, 340
Flowerless plants, 693
Folincoous, 215, GG2
Foliola, 277

Follicle, 996

Food of plants, 204
Foramen, 542

Forked, 433

Forms of infloresecnce, 363

Fovilla, 453

| Fruit, 564

muoiter of

| Fungals, 729, 710
F Fungous, 662
{ Funiculus, 490, 530, 628

Funncl-shaped, 106

GarpuLus, 622

{ Cialeate, 405

| Gamopetalous, 406
Gamosepalous, 405
Giemmation, 292
Glemmule, 655

General motion, 329, 5352
Germination, G738, G77

{ Gland, 611

{ Glandular hairs, 115, 117
Glochidiate, 117

Glumes, 350

Gongyli, 728

Girannla, 728

Gum, 95

Gynamdrous, 434
Gynobase, 521
Gyneceum, 465
Giynophore, 481

Hans, 113
Half-terete, 226
Hastate, 275
Heart-wood, 179
Heat, G678

rays, 323
Heliacal, 661
Heterotropous, GG7
Hilum, §3, 663
Horizontal, 506
Hybrids, 550
Hydrogen, 301
Hygrometrical quality, 13
Hymenium, 731
Hypha, 728
Hypogynous, 428

Imericate, 362

Indchiscent, 578

Induplicate, 862

Indusivm, 713

Inenchyma, 26

Inferior, 405, 519, 520

Infated, 260

Inflorescence, 362

Tnnate, 440

Intercellular passages, 21
substance, 15

Internodes, 222

Interruptedly pinnate, 278

Intine, 454

Intextine, 454

Introvse, 445

Inverted, 661

Invelucre, 346

Irom, 73

Irvegular, 408

Irvitability, 12

JeLuy, 75
Jointed, 260




Larerruom, 417

Labiate, 406

Lamina, 254, 262, 288

Lanceolate, 274

Latex, 52

Laticiferous tissne, 49

Leaf, simple, 272

Leaf-buds, 125, 227
normal, 237

Leafless, 215

Leaflets, 277

Loeaves, 248, 288

Legume, 597

Lienticular, 662, 672

Lﬂlﬁill,.‘ﬂ1 110

Liber, 182

Lichens, 724

Light, 317

rays, 322

Limb, 402

Lime, 73

Laobes, 439

Loculicidal, 532

Lomentaceons, 599

Lycotropal, 541

Lymphatic hairs, 114, 116

Lyrate, 278

MacNEsta, T4

Marginal placenta, 486
Medullary plates, 192
sheath, 40, 165
— gystem, 131
Membranous, 475
Merenchyma, 23
Mericarps, 612
Merismatic development, 59
Mezophlenm, 162, 184
Mesophyllum, 267
Mesosperm, 637
Micropyle, G38

Midrib, 266

Moisture, 673
Monadelphous, 433
Moniliform, 117, 138, 140
Monocotyledonous, 668
Monopetalous, 406
Monophyllous, 405
Monosepalous, 405
Motion of fluids, 328
Mucrenate, 280
Multangular, 226
Multiple, 501

Muriform, 23

— cellular tissue, 192
Mushroom-shaped, 672
Mycelia, 733

Nagep, 400

Nectary, 415, 417, 465
Nervures, 266

Nitrate of potash, 313
Nitrogen, 302

Nodes, 221

Nodose, 138

Nucleal vesicles, 62

INDEX.

Nuelei, 62

Mucleus, 56, 531, 725
Nucu]aniu’m, 313
Nut, 611

Onvigue, 274, 405

Oblong, 274, 456

Obscurely triquetrous, 226

Obtuse, 200

angled, 226

Oectangular, 226

0il, 89

Omne-lipped, 407

Operculum, 718

Opposite the leaves (inflores-
cence), 367

Orange, 617

Orbicular, 274

Order of expansion, 363

Orthotropous, 534, 665

Owal, 274

Ovary, 470, 472, 527

Ovate, 274

Owenchyma, 23

Owvule, 472, 480, 526

Pz, 348, 350
Paleaceous, 602
Palmate, 276
Panduriform, 276
Panicle, 380
Papilionaccous, 406, 410
Pappose, 602
Puppus, 308
Parallel, 440
Paraphyses, 701
Parasites, 141
Parenchyma, 17, 23
Partial motion, 329
Parictal, 510
Pectin, 75

Pedate, 278
Pedicel, 354
Peduncle, 353
Peltate, 118
Pentamerous, 361
Pepo, 619
Perianth, 399
Pericarp, 57
Peridiolum, 728
Perigone, 300
Perigynous, 420
Perisperm, 645
Peristome, 719
Petiole, 254, 255
Petiolar, 367
Planzengallerte, 75
Phosphate, 308
Phosphorus, 73
Phosphorie acid, 313
Phragmata, 515
Phycomater, 726
Phyllodium, 258
Pileorhiza, 139
Pileus, 731
Pine-apple, 623
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Pinnate, 278
Pinnatifid, 276
Pistil, 467
Pistillidinm, 700
Pitcher, 259
Pith, 159

Pitted tizsne, 31
Placentiform, 158
Plano-compressed, 226
Pleurenchyma, 32
—_——— common, 33
Plicative, 362
Plumeose, 602
Plumule, 655, 672
Podosperm, 530
Pollen, 438, 452
tu.lmE—- 555
Polyadelphous, 433
Polygonal, 456
Polypetalous, 406
Polyzepalous, 405
Pome, 613

Pores, 443

Porosity, 31

P’l}tﬂshj TH

Prickles, 120, 225
Primine, 562
Prismenchyma, 23
Prefloration, 362
Proper vesscls, 49
Prosenchyma, 23, 32
Protoplasm, 30, 68
Pulp, 17

Putamen, 573

QuapnaNcuLAR, 226
Quadrilateral, 226
Quineuncial, 362
Quinguangular, 226
Quinquelateral, 226

Raceume, 371

Rachis, 354

Radicle, G5G
Ramentaccons, 117
Raphe, 538, 639
Raphides, 90

- acicular, 90, 94
cubical, S0
prismatical, 50
conglomerate, 90, 94
Receptacle, 378, 521
Red media, 522

Regular leaf-buds, 237
Reniform, 274

Replum, 593

Reservoirs of oil, 54
Resinous matter, B9
Retuse, 280

Rhizome, 216

Riba, 266

Ringent, 405, 406

Root, 134

Rostrate, 602

Rotation, 330

Roundish obleng, 274
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Ruminated, 647

Sacs, 532
Sac of the amnios, 546
Bagittate, 275
Salt, common, 313
Salts of jron, 313
—— of copper, 313
Sarcocarp, 573
Seabrous, 117
Scales, 354
Scaly bulbs, 233
—_— root, 219
Sears, 213
' Belerogen, 30, 71
Beutate, 117
Secretions of plants, 204
Secreting power of plants, 5327
Secundine, 532
Seed, 625
Semianatropal, 541
Semitercte, GG2
Sepals, 405
Septate, 117
Septicidal, 580
Septifragal, 588
Serrate, 270
Seta, 718
Setaceous, 117
Seven-lobed, 276
Sexes, 341
Sheathing, 260
Shields, 724
Silica, 73
Siliqua, 609
Bilicula, 610
Silvergrain, 192
Simple, 117, 388, 591
Sinuated, 276
Sinunous, 448
Soda, 73
Solitary, 369
and axillary, 370
Sori, 713 >
Spadix, 374
Spathe, 345
Spawn, 733
Spermatic animalenles, 29
Spermoderm, 637
Spherenchyma, 23
Spherical, 456
Spheroidal, G52
cellular tissue, 23

Spike, 372
Spine, 224

INDEX.

| Spinescent, 260

Spiny, 405

Spiral, 661

vessels, 88
threads, GG
Spongelets, 138
Spongioles, 130
Sporangia, 728
Sporidia, 728
Spore-cases, 713
Spores, 125, 696, 713
Spurious dissepiments, 514
Stamens, 418

Starch, 76

grains, 81
Stellate, 117

Btem, 142

Stipel, 208

Stipes, 731

Stipules, 254, 283, 285
Stomates, 105

function of, 111
Straight, 661
Strangulated, 117
Strophiole, 631
Btruma, 260, 720
Sirumose, 433
Stupose, 433
Bucculent, 215

Sugar, 95

Eullalmr, i

Sulphurie acid, 313
Sulphate of potash, 313
Superior, 405
Supervolutive, 302
Suspensor, 560, 659
Suture, 577
Syngenesious, 451

Tansie, 95

Taper, 260

Tecth, 288

Tendril, 391

Terete, 226
Terminal, 367, 369
- bud, 209
Ternate, 278

Testa, 634, 637
Testiculate, 138
Tetramerous, 361
Tetradynamons, 431
Tetraquetrous, 226
Thallogens, 156, 214
Thallus, 724

Theea, 713

Thyrse, 381

Tissue, 6

pitted, 31
tubular, 65
Toothed, 433
Torus, 4635, 521
Trachenchyma, 37
Transverse, 584, 661
Triangular, 226, 275, 456
Tridentate, 279
Trilateral, 226
Trimerous, 361
Tripinnate, 278
Triquetrous, 226
Triternate, 278
Truncate, 280, 602
Tube, 402
Tubercular, 138
Tuberous, 138, 140
Turpentine vessels, 54
Two-cdged, 226
Two-lipped, 407

Umner, 376
Umbilieus, 633
Unilateral, 661
Unguiculate, 411
Unguis, 411
Unlining, 413
Unsymmetrical, 409
Urn, 718

mosses, 718
Utricle, 605

Varvare, 362
Valves, 441, 578
Vascular tissue, 87
Vasiform tiseue, 31
Ventral suture, 577
Vermicular, 661
Vernation, 247, 202
Versatile, 440
Vertical, 506
Vesicate, 405
Vexillary, 362
Vitality, 14
Vitellus, 652
Volva, 731

Wax, 80
Wedge-shaped, 275
Winged, 260
Woody tissue, 32

YeLvow Mepra, 322
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OF BOTANICAL TERMS.
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It has been said by a modern writer that the language of Botanists is a
pattern for imitation, because it shows how it is possible to invent technical
terms with such a precise signifieation, that any imaginable variety of form,
or other attribute, may be brought before the mind with as much accuracy, by
mere words, as by a pictorial representation. Although there is some truth
in this observation, it nevertheless requires considerable qualification, for if
their technical terms do on the one hand communicate very considerable
precision to the language of Botanists, it also introduces an amount of confu-
sion, which should be anything rather than a subject of approbation.

The truth is this., The language of Botany was, when Linnwmus left it,
admirably suited to the demands then made upon it ; and we may be per-
mitted to add, that if the scientific dictatorship which he exercised, had been
seized by a successor capable of maintaining his authority, it would, perhaps,
have lost none of its excellence. But the wants of science increased with
its progress ; as new organs were distinguished, new substantives were
wanted to express them ; as new distinctions were pointed out, fresh adjec-
tives swelled the Botanical Glossary ; and as observers multiplied, each
seems to have striven to exhibit a greater degree of precizsion than his
predecessor, or contemporary. In addition to this, science struggled
singly here and there, through the long wars, engendered by the ambition
of the modern Attila ; men worked alone; each nation or community
studied for itself, thought for itself, and wrote for itself, and hence
half a dozen names were proposed in different places to express the same
idea. In short, from one cause or another, whether accident, ignorance,
pedantry, over-fastidiousness, vanity or earelessness, the langnage of Botany
is marvellously in want of reformation.

La Nomenclatuve de la Mycologie est un véritable Chaos, says Léveillé ;
an observation that might have been extended, with justice, to the whole
of Cryptogamic Botany. In the division of Mycology, above forty different
names are given to the spore-case; and what is worse, the very same
name is given to essentially different organg, as is the ease with the word
Receptacle, which is applied indifferently to modifications of the hymenium,
perithecium, spore-case, pores, &c. Above a dozen different names are
given to the shields of Lichens, although there are no distinetions among
them beyond such as well-devised adjectives would have abundantly ex-
pressed. These facts will be sufficiently shown in the following pages.

b



ii OF BOTANICAL TERMS.

Whiters of another class imagine that they acquire precision by substituting
new words for old ones, as Count de Tristan with his Hegemon, Aphrostase,
and Cuniz ; Wallroth and Kutzing, in their unexampled innovations among
Lichens and Algals. It is difficult to avoid speaking harshly of the Botanists
who invariably propose special and strange names for every trifling modifica-
tion of structure, in the vain hope of giving an impossible precision to the
language employed in speaking of objects which have little precision in their
nature. Add to the evils produced by these numerous writers, the phraseology
of those who delight in words like Stelechorrhiphysia to express the monstrous
curvature of a stem, in Tergispermous ! as a substitute for Dorsiferous, in
Tabacinus, to indieate a colour like that of tobaceo! and it will be manifest
that the task of preparing a Glossary of Botanical terms, is anything rather
than a labour of love.

In fact a complete Glossary would involve an expenditure of time, which I
should think very ill-spent. Nor is it necessary ; for the barbarisms to
which allusion has thus been inevitably made, are not in general use. They
have in many cases been born and died in the arms of their parents. Most
Botanists repudiate them. What I have endeavoured to accomplish has
been a brief but exact definition of the true meaning of all those words,
which are or have been ecither in common use, or are likely to oceur in
works wherein they are not explained. It has also appeared unadvisable
to introduce mere Latin and Greek words, which have no technical meaning,
but are used in Botany as in common langunage ; to this class belong num-
berless words invented by Botanists for the names of species, such, for
example, as Chlorochrous, which means green-skinned, Heemanthus, or
blood-red-flowered, and the like. Their number is infinite, and their
meaning obvious ; and if sueh words were to be admitted, a Glossary would
become a Dietionary.

There is also employed in this science a class of compound words which
are only occasionally alluded to in the following Glossary. They are formed
when terms having different meanings are combined in order to express
some quality which is intermediate between those which the separate terms
denote. Thus, Ovate-lanceolate signifies a form which is too long for ovate,
two broad at the base for lanceolate, but between the two. Viridi-futeus
again, is neither green nor yellow, but yellow with a green tinge, just as
Luteo-vividis is green with a yellow tinge. These compound words have
not however been wholly excluded; on the contrary, such as do not ob-
viously explain themselves have been introduced.

In short, my object in this Glossary, as in all the remainder of this volume,
has been to meet the wants of students, with the utmost economy of their
money and time; and if they will only point out o me any omissions, or
defects, or points that ean be improved with reference to their purposes, I
promise to give them the most careful attention in a future edition. With-
out such assistance, a good Glossary will never be prepared, because those
who are most familiar with technicalities are the last to discover which
they are.
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A GLOSSARY

oF THE

PRINCIPAL ENGLISH, LATIN, AND LATINIZED TECHNICAL TERMS
EMPLOYED IN BOTANY .*

=

N.B.—% indieates that a word is obsolete, or objectionable, or rarely used in the semse given.

refers to the culs of Bchool Botany, EB. to these Elements, and VK. to the Vegetable Kingdom.

A .—1In Greek compounds—a negative, or the
absence of something ; as  apetalous,
having no petals, &e.

Abbreviations—Signs to express particular |
attributes. The following are those com- |

monly employed.
male;
& - § = polygamous; 2 — dieeions ;

=monecious; 3 - 0 - P —=triccions;
D or O=annual; (&) or I =biennial;
U —perennial ; Tr=a tree or shrub;
()=an indefinite and considerable num-
ber of anything; ! placed after a person’s
name indicates that an authentic specimen
from that person has been seen: * atihe
end of a citation denotes that a plant is
fully described in the place referred to;
V.v.=seen alive; v.s.=secen in a dried
state ; v.c.—seen cultivated ; v.sp.—scen
wild 3 * " ™ When these signs are placed
after a number, they express a foot, an
inch, or a line respectively ; thus, 5'—
5 fect 3 5”=5 inches ; and 5"'=5 lines.

4 =male;

Many others are also employed by various |

writers, but they are not worth repeating,

as they are usually explained in the

works wherein they appear.
Aberrant,—Something which differs from

2 =fe- |
& =hermaphrodite, or bisexual; & - |

customary structure ; a group of plants |

which stands intermediate, as it were, |

between two other groups ; eg., Fume- |

worts are by some vegarded as an aber-
vasd group of Poppyworts.

Abmormal,—Contrary  to usual structure.
Stamens standing oppogite to petals, and
nowhere else, as in Rhamnads, are abnor-
mal ; it being usual for stamens to be
alternate with petals if equal to them in
number.

Aboriginal.—Original in the strictest sense ;
a term usually applied to the natives of
a place, whether animals or plants.

Abortion.—The non-formation of a part which
theoretically should be present; also an
incomplete formation.

Abvitive.—Imperfectly developed ; as abor-
tive stamens, which consist of a filament
only; abortive petals, which are mere
brizstles.

Abrupt.—Suddenly terminating ; asabruptly
pinnated, when several pairs of leaflets are
formed without any intermediate one
at the end,

Abgolute~A term emploved in opposition to
relative ; it may be regarded as equivalent
to actual. The absolute direction of the
embryo of a sced may be inverted, but
it may be erect with reference to the
peed-vessel, (i)

+ Acalicalis.—Having no calyx. Also having
no adhesion to the ecalyx, in which case
itis the same as hypogynous,

1 Acanthon.—See Spine.

"‘Emﬂtﬁcﬁ:ﬁﬁm& —overed with spines, or
prickly. Same as aculeatus (VK. 457).

A caulis,—Having a very short stem.  Theo-
retically, a plant without a stem cannot
exist, unless it isa mere vesicle,

* Exclusive of proper or systematical names, for which the reader is referred to the Vegetabls

Kingdom and its Index.
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Accessory—Something additional ; not usu-
ally present.

T decisus.—When the end of anything has
an acute sinus between two rounded
angles, (i)

il

I1.

Acerescens,—Growing larger after flowering.
The ealyx of Melanorhea, which iz small
and green when in flower, becomes
large and leafy when the fruit is ripe, and
is an accrescent calyx.

Acerete.—Fastened to another body, and
growing with it. D. C.

Aceuwmbent.—Lying against anything, in dis-
tinction to dncumbent, or lying upon
(VK. 246, 17).

Acenium.—Bee Achanivm,

1 Acephatus—Headless. A name used by

Mirbel, for secd-vessels which are mot |

terminated by a style, as in Labiates,

T Acevellatus.—Terminated by a very small,
not very sharp peint.

Acerosus—Needle-shaped, The leaves of
Heaths and Pine trees (SB, 221).

T deetabuieus.—Sece Acetabuliformis.

A cetabuium.—The receptacle of certain Fun-

gals.

A cetabuliformis. —Saucer-shaped.

Aceps~—A termination expressing o resem-
blance to the thing whose name it ter-
minates ; foliaceus=leaflike, of the tex-
ture of a leaf or folium.

Achenivm—Any small, brittle, seced-like
fruit, such a8 Linnmns called o naked
seed.  Strietly, it should be confined to
such fruits as those of the Roze or
Strawberry, which arve also one-seeded
and superior.

T A chrong.—Colourless

Achlamydeous,—Having no floral envelopes
whatever,

Acieula.—A bristle. The bristle-like abor-
tive flower of a grass, (#ii.)

Aciewle.—Tooth-like extensions which cover
the fruetiferons face of a distinet or mem-
branous pileus among Fungals,

Acicwlar.—Shaped like a needle.

+ Acicwlated.—Marked by fine impressed
lines, as if produced by the point of a
needle,

Acies—The edge of anything.
of certain stems.

Acinacifornis.—Scymelar-shaped.

The angles

straighter side, thin on the convexity.
Acinus—A bunch of fleshy fruits: as of cur-

Curved, |
ronnded towards the peint; thick on the r

rants or grapes. Now confined to the
berries of such bunches.

Acotyledonous.—Having no cotyledons, as in
Cuscuta (VK. 444, 5). But usually
applied to what are now called spores,
which were formerly thought to be
embryos without cotyledons.

Acramphibrya.—Plants that grow both at
the point and along the sides, as Endogens
and Exogens.

Acrobrya.—Plants that grow at the point
only, as all Acrogens having a distinct
axis.

Aecrogyratus.—Having an elastic ring at the
point (VE. 60, 1). -

+ Acrosarcum. —A berry ; a succulent fruit,
containing many seeds, and not furnished
with a hard lining or coating ; a currant,

a grape.
Acrospire.—The first leaves that appear when
corn sprouts,  (iv.)
IvV.

Aculeatus.— Armed with aculei (S8B. 80).

Aculeolatus.—Armed with small aculei.

Aculeus.—A prickle; a conical elevation of
the skin of a plant, becoming hard and
sharp-pointed (SB. 80).

Acumen.—An acute terminal angle.

A cuminato-gerratius.—When saw-toothings or
serratures are much tapered to a point,

Acuminatus.—Extended into an acute ter-
minal angle: this word is conflned to
considerable extension (EB. 118 b).

* Acuminose.—A flat extension into an acute
terminal angle.

A cute—Sharp-pointed,

Acute-angled.—Sharp-angled. A term gene-
rally applied to angular stems, and op-
posed to round or ohiuse-angled.

T Adducentia (vasa).—The spiral threads of
spiral vessels, which threads were thought
by Hedwig to be sap-vessels.

T Adductores.—A name given by Hedwig to
the Pistillidia.

Adelphia.— A fraternity —a  collection of
stamens. Monadelphia=—one such col-
lection, as in Malva (SB. 108, 1) ; Diadel-
phig — two such collections, as in some
leguminous plants (EB. 16 p), and so on.

Aden.—In Greek compounds, signifies a gland
or tubercle.

Adherent.—Strictly signifies sticking to any-
thing, but it is more commonly employed
in the sense of adnate. An adherent
opary — an ovary adnate to the tnbe of
a calyx.

A dhesion.—See Adherent.
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Adiscalis.—Not having a disk.

1 Adligans—Holding fast or binding down
one thing to another; as the roots which
bind the ivy to the object it touches.

1 Admotivus—When in germination the al-
bumen holds fast to the cotyledon and
remaing attached to its gheath, such albu-
men was called Admotive by Richard.

T Adminiculum.— Any sort of organ supposed
to be unnecessary to a plant, such as a
stipule, a bract, a petiole, &e.

T ddnasgcens—A small or secondary bulb—
such as the Clove of Garlic. (v.)

L

Vo

Adnetus,.—CGrown to anything by the whele
surface ; when an ovary is united to the
side of a calyx it is adnate.

+ Adnerus.—Same as A dnatus.

Adpressus—Brought into close contact with
anything without adhering.

Adpressoserratus, — When  serratures  are
pressed close to the edge of the Lody to
which they belong. (vi.)

B
YL

Adscendens.—When a stem is at first hori-
zomtal, and afterwards curves gradually up-
wards into a vertical position (8B, 172).

T Adscensus.—An old name for the stem, or
ascending axis,

T Adsurgens—Same as A dscendens,

T Adversus.—Opposite to a place or thing.
Usnally expressed by oppositus.

ABgualis.—Not only signifies equality or
similarity in size, but it is also used in
the sense of uniformity; thus, umbells
wqualis is an umbel of which the florets
are all alike.

Agualivenivwm.—When the veins are all of
the same degree of distinctness.

¥ Bguatus—Even ; the reverse of uneven ;
applied to surface only.

i — Equal-sided ; applied to leaves,
fe., when one side is of the same form
and size as the other. The reverse of
alligue.

1 Fquimagnus.—Equal-sized.

A érocystee—The air-cells of Algals,

AE ytes.~—Plants growing wholly in the
air 3 such as cpiphytal Orchids, many
Lichens, Bromelwaorts, &,

Aruginosus,— Verdigriz-coloured.

Aativalis.—Of or belonging to the summer.

stivatio —The manner in which the parts
of a flower are folded up before the flower
expandz (EB. 135).

Ltheos.—(In composition) Anomalous, un-
usual.

t. Ethevens.—Native of the air; the same as
atfrial.

Affinity.—Is a term in svatematic botany sig-
nifying, that one thing resembles another
in the principsl part of its structure, as
Crowfoots and Poppyworts.

+ A genius—Neuter; not being of either sex.

+ Adelome.—Alburnum,

T Aggedule.—The sporanginm of certain Urn-
Mosses. The reproductive cases of Puc-
cinia.

Agolomerate.—Heaped up ; as the stamens in
Anona and Magnoelia, or the male flowers
in a Pine tree,

Agolutinate—Glued together; as grains of
pollen in Asclepiads and Orchids,

Agyregate—Several things collected together
into one body; as the Achmnia in the
fruit of a Strawberry; the flowers of
Cuscuta, (vii.)

YII.

+ Agynariug.—Said of monstrous flowers in
which the stamens are converted into
leaves, and the pistils are missing.

1 A gymnicus.—8aid of stamens which do not
contract any adhesion with the ovary,
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Atmg—In Greek compounds = Bleod-co-
loured ; properly, hema; as hmemato-
gperma, a seed the colour of blood.

Akena, Akenivim—Sce Achanium.

Ala,—Formerly an axil, but not now em-
ployed in that sense.  Ome of the latera]
petals of a papilionaceons flower. A
membranons expansion of any kind : as
round the seed of a Bignoniad (VK. 455,
3); from the summit (VK. 277d) or
the side of a sced-vessel (VK, 515, 2,
SB. 110).

Alabastrus.— A flower-bud,

FAlaris.—An obsolete term for axillaris.
Alatue.—Fuornished with a membranons or
thin wing or expansion. See Alg.
Alatepinnatius.—When the common petiole
of a pinnated leal has a winged margin,

(wiii.)

VIII.
A lhedo.~Whiteness,

Albescens, Allicans—Whitish ; a colour
fading or changing to whitc.

A Midus.—Dirty white.

Albinigm.— A disease producing whiteness,

A lluwinen,~—The matter that is interposed be-
tween the skin of a seed and the embryo,
or the vitellus if there is one. Matter
deposited in the eells of the nucleus
during the growth of the seed.

Albuminous, — Furnished with  albumen
when perfectly ripe. A term exclusively
applied to seeds.

A huwrnwm, Albwmne.—The white wood of
a tree 3 the younger wood, not choked up
by sedimentary deposit, and therefore
permeable to Muwids,

Alburnifas—A tendency to remain like al-
bamum. A discase of trees, when white
rings of wood are interposed among heart-
wood.

1 A lepidotus.—Destitute of lepides or scurfs.

1 Alginus.—Resembling o capillary Algal.

Alliagens.—Having the smell of garlic.

+ Alimonig.—An old word for the crude or
asccnding sap.

Aliz.—A termination indicative of belonging
to a thing; thus,radicalis means of, or |
belonging te, a radix or root.

AIM—AME.

+ Allagos—In Greck compounds = Alternate ;
thus allagophyllons is alternate-leaved.

Al —When stamens are attached

alternately to the petals and the torus,

Alternate~—Placed on opposite sides of an
axis on a different line, as in alternate
leaves (8B. 36). Placed between other
bodies of the same or different whorls, as
in an Umbellifer, where the stamens are
alternate with, that is, between the
petals (SB. 135).

Alternative—A term of wstivation, when of
the pieces of a flower, being in two rows,
the inner is so covered by the outer that
each exterior picce overlaps half two of
the intexior row (EB. 135 1).

I Alutaceus.—Leathery; baving the texture
of leather ; the same as eoriaceous.

Alveola—A socket.

Alveol@®~—The pores of some Fungals and the
perithecium of others,

Alveolaris, Alveolmtus.—Socketted, honey-
combed : when a flat surface is excavated
into very conspicuous cavities, as in the
receptacles of many Composites.  (ix.)

Algologia.—That part of Botany which treats
of Algals.

1 Amalthee.—A crowd of achania, as in Ra-
nunecunlus { VE. 298, bis. 2).

Amentum.—A  catkin, A deciduous spike
of unisexual apetalous flowers. (x.)

X.

Ambigenus.—When a part is of one nature on
one side, and of another nature on the
other side, as in the sepal of a Nymphwea,
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which is green exteriorly and white in-
teriorly.

T Ambiguifforue—Applied by Cassini  to
flowers of an indeterminate form.

Ambitus.—The outline of any flat body;
the figure represented by its edges.

T Ambrogiccus,—A smell like that of musk.

+ Ambiparas—A term used to distinguish
such buds as produce at the same time
both flowers and leaves, as the Horse-
chesuut.

Ammodytes.—Living in sandy places.

Amninios.—The fluid that is produced within
the sac which receives the embryo-rudi-
ment and engenders it.

Amorphous.—Having no definite form.

1 Admphanthivin.—The receptacle on which
the flowers of a Fig or Dorstenia are
seated.

Amphilrynes.—Augmenting in  diameter by
additions over the whole surface or cir-

cumference.
Amphigostrig— The so-called stipules of
Scale-mosses, (i)

Amphigenous.—Growing all round an object.

Amphisarca.—A polyspermous, multilocular,
superior, indehiscent, fruit, woody on the
outside, pulpy within,

T Amphispermivm.—A seed-vessel which is
of the same figure as the seed it contains.

Amphitropal.—When an ovule is attached
by its middle, so that the two ends are
equidistant from the point of insertion.

(ii.)

+ Amphora.~The lower half of a pyxis ; as
in Henbane. (idi. a.)

XIIT.

Amplectans, Amplexicauliz—Embracing; as

when a leafl clasps a stem with itz base.
(ariv.)

XIV.

Amplezus.—Embracing, A term of verna-
tion, when the two sides of one leat over-
lap the two sides of the next leaf above it.

{xp.)

XV,

+ Ampliatifiorus.—A bad term applied to
thoee Composites which have the floreis
of the ray enlarged, as in the Corncockle
(Centaurea Cyanus),

Ampliogtus—Enlarged.

Ampulla.—The metamorphosed flask-like
leaves found on certain aquatics such as
Utricularia. (awi.)

XV

Ampulleformis, 4mpullaceus.—In the form
of a bladder or short flask.

Amylaceous granules,—Grains of starch.

Amylidee—Cells in Algals, secreting starch.

Amylum.—Starch; that granular matter of
plants which iodine stains violet or blue.

Amyloid.—A substance analogous to starch,
but becoming yellowin water after having
been coloured blue by fodine.

+ Anabices,—The stem of any Thallogen or
Acrogen, the reproductive part excepted.

+ Anacanpyla—Lacerations of the skin, of a
narrow form, such as occur on the cap
of some Agarica.

Analogy—~Resembling a thing in form but
not in funetion & or in fnection but not
in form. Cerresponding with a thing in
many points but differing in more, or in
points of more importance. FEx.: the
flowers of Potentilla and Ranunculus are
analogous.

+ Anondrarivs.—Having no  stamens, but
numerous floral envelopes and pistils in
their place.
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Anantherym.—Having no snther. Applied |

only to filaments.
T dnanthus—Destitute of a flower.
Anasarca—A dropsical or fleshy enlarge-
ment.

Anastomosis,—The angle formed by the union |

of veins, or of their branches.
Anatropal.—When an ovule is turned down

upon itself, so that the foramen, or true

apex, points to the base, and the chalaza

isat the apex, (wwii.)
Q
XVIL
Anceps—Two-edged, us the stem of an Iris,
{awdie.)
XVIIL,
Ander.—In Greek compounds=the male

sex; the stamen.
one stamen.

Andraceun.—The male system of a flower.
The stamens taken collectively.

¥ Androgymarius.—When double flowers be-
come s¢ by a transformation of the sta-
mens and pistil, without the floral enve-
lope being changed.

+ Androgipicus—OF or belonging to an her-
maphrodite flower,

¥ Androgymiflorus.—When all the flowers of
the capitulum of 2 Composite are herma-
phrodite.

Androgymus.—Applied to such kinds of in-
florescence as consist of both male and
female flowers,

1 Andropetalarivs.—~When a flower becomes
double in consequence of a multiplication
of the corolla and a transformation of sta-
mens  inte petals without the pistil
being affected,

Androphoruni.—The tube formed by a parcel
of monadelphous filaments, as in Mallow.

Androus—In Greek compasition, refers to the
stamens 3 thus, monandrous signifies hav-
ing one stamen, &e.

Anfractuosus—Twisted or rather sinuous, like
the anther of & Cucurbit (SB. 144, 3).

Anfractus—The turn of a spiral, or the curve
of a sinuosity.

1 Angienchyma.—Vascular tissue of any sort.

Angivcarpus.—A fruit covered by some en-
velope which disguises it, as the Spanish
Chesnut, the Oak, the Filbert, all which
have the fruit covered by the cupule,
(VK. 200, 6.)

Angios—In Greek compounds=a covering,
usnally an ovary; as CRGIOSPET LN,
having seceds enclosed in an ovary,

Monander=having

| Amgrnd,

ANA—ANO,

Awngiofwm.—The spore-case of certain Fungals.
Angular.—Having projecting angles,
us.—Hastate, with the lower
lobes connected with the stalk by a
wedge-shaped process or part.  (wie.)

|

XIX.

Tdngulinervinvs—When veins form an angle
with the midrib of a leaf. (x2.)

f

|
XX,

1 Anisolrious.—A name sometimes given to
Endogens, upon the hypothesis that their
force of development iz greater on one
gide than the other.

T Anizodynamons—Same as Anisobrious.

Anisomerus—When the parts of a flower are
unequal in number. The same as In-
symemetricnl,

Awnigos.—In Greek compounds=Unequal.

Anisostenonous.—When the number of sta-
mens is different from that of the petals.

Annerus—Adhering to the face of anything.

Annotinus.—A year old., Rami annotini
are branches one year old.

Annual.—Flowering and fruiting in the same
year in which it is raised from seed.

Ansularis—Having the form of a ring, as in
certain embryos (SH. 106, 3).

Annulatus—Surrounded by elevated rings or
bands, or by scars in the form of rings
(VK. 185, 183). (wxi.)
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Annuliformis—Ringshaped ; a name applied
to such stigmas as that of many Dog-
banes (VK. 406, 2).

Anomalows.—Irregular, unusual, contrary to
rule.

T Anomaleeions.—Sce Polygamous.
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A Anticus.

ANN—APP, 5

Annulus—A ring ; as that which surrounds
the spore-case of a fern (SB. 2), or the
peristome of o moss; or the membrane
remaining round the stipe of an agaric
when the cap has expamded (SB. 250).
In the latter ense, it is 2 membranous or
filsmentous veil, inserted on the one
hand round the stem, and on the other
into the edge of the pileus, so as to cover

the organs of reproduction.

lets of a compound leaf,

T Antemedive.—Standing before the middle
of some other body, as petals when they
are opposite to sepals.

+4 ﬂﬂ:ﬂﬂu.pﬁ?i'ht: Wmu of a rush.

Aunther—The case which contains the pollen
of a plant.

a A-u!?w&mgiyais. — The metamorphosis of
inflorescence.

Antheridig.—The sgo-called male organs of
Urn-mosses and similar plnnta.

Anthesise,—The act of expansion in a flower.

T Anthesmus.—An inflorescence,

Anthocarpous.— Composed of flowers and
fruit blended into a solid mass, as in the
Pineapple.

T Anthocliniwm.—The receptacle of the flowers
in the capitulum of a Composite plant,

Anthocyane—The blue colouring matter of

plants,

Anthodinm.—The head of flowers, or capitu-
lnm of Composites.

I Anthodyum.—The involuere of composites.

Awnilolysis—The retrograde metamorphosis of
a flower,

Awthoplhorum.—A short stalk or internode
which sometimes intervenes between the
calyx and petals, supporting the latter and
the inner organs,

I Anthophorus—Flowerbearing.

Amntlos.—In Greek composition, a flower,

Anthosperm.—A little coloured concretion
scattered in the tissue of certain Fucoids.

Anthotaxis—~The arrangement of flowers on
an inflorescence.

Anthracinus.—Coal-black.

Anthoxanthine—The yellow colouring matter
of plants.

I Anthurus—An inflorescence consisting of a
cluster of lowers at the end of o long stalk.

Placed in front of a fower, the
front being regarded as the part most re-
maote from the axie,  Thus, the lip of an
Orchis is anticous.

FAntidromal.—When the direction of the
spire of a lateral organ is the reverse of
that on the central stem.

Antitropal.—The same as Orthotropal,

* Antruii—An old name for the fruit now
called o Pome.

I dpagynus.—A plant which fruits only once
in its life.

+ Aperispermatus.—When a seed has no al-
bumen.

¥ Apertio.—The act of expansion in a flower.

Apertura.—The ostioclum of certain Fungals.

Apetalous.—Having no petals. Also extended
to plants that have neither calyx nor
corolla,

14 pee.—The ostiolum of certain Fungals.

I Aphotiztes—A plant growing in the absence
of light ; as a Trufile,

T dphrostase.—Cellular tissuc.

Apicalis.—At the point of anything.

+ Apices—The ald name of the stamens.

| T Apicicireinnatus.—Terminated in a circi-
+ dnse.—The stalks of the segments or leaf- |

nate manner; as the leaf of Gloriosa
superba, (awid.)

XXIL

Apicilaris—Inserted on, or originating from,
the point or upper part of anything.

A picwlatus,— Terminating abruptly in a little
puint. (i)

.

A XIIIL,
Apieulus—A little point, not stiff.
Apocarpous—Having the carpels, or at least
their styles disunited.

T Apodogynyus.—Said of a disk when it does
not adhere to the base of the ovary,
Apophysis—A thickened elongation, or en-
largement of the base of the spore-case

of an Urn-moss.  (ascie.)

XXIV,
A postasis.—The monstrous disunion of paris
naturally consolidated.
Apothecia.—The shiclds of Lichens: firm
horny disks arising from the thallus, &e.,
containing spores. (zxw.)

et

2.0
XXY. 4
Appendages.—TLeaves and all their modi-
fications are appendages of the axis. Hairs,
prickles, &c., are appendages of the part



X APP—ART.

which bears them. A name applied to
processes of any kind.

+ Appendices—An old name for suckers;
such as the offscts of a Pineapple

Appendiculate—Furnished with appendages ;
aceessory organs, or expansions, of any
Mrtl

1A ppendiculum.—Any appendage or acces-

gOTy parkt.

Apple—A fleshy, inferior, plurilocular, few-
gecded fruit.

A ppositus.—Placed side by side.

Apricus.—~Living in open sunny places.

A pproximatus.—Brought close together.

Aquaticus—Living in water.

Aguatilis—Living under water.

Aguosus.—Watery ; containing much water
in the tissue.

Arachnoid —Resembling cobweb in appear-
ance; secming to be covered with cobweb,
in consequence of the entanglement of
long white hairs,

+ Araneosus—Same as drachnoid.

Arbor—A tree; that is to say, a woody per-
ennial plant, having a distinct bele or
trunk, from which the main branches
LTOW.

Avbuscilus.—A tree of emall dimensions.

Avrbustum.—A shrub ; that is to say, a woody
perennial plant, having no distinet bole,
but only a collection of woody branches.

T Areesthide—A cone or strobilus, whose
geales are fleshy, and beeome united; the
same as (Glbulus.

Avchegonium.—The early condition of the
spore-case, to which it stands in the same
relation as the ovary to a ripe fruit.

Archistreptes.—The principal spirals formed in
the development of leaves.

Arcuwato-greolotus.—Divided inte spaces by
curves. (xawvi.)

XXVIL
Avcuato-contortus. — Forming a  depressed
spiral, as in gome kinds of legume.
(wrvid.)

XXVIL
T drea.—The receptacle of certain Fungals.
Arcuatus.—Curved like a bow.
Arenarivs~Living in sandy places,
Avreole.—The tessellated spaces in the thallus
of some Lichens.
Areolate~Divided off inte distinet spaces,

usually angular. The skin of a plant is
arcolate (EB. 65 a b ¢.)
Argentews.—Silvery ; a pale colour, resem-

bling silver; an appearamce often pro-
duced by air being present beneath the
gkin.
Argillosus.—Living in clayey places.
Argog—In Greek compounds signifies pure
white ; the same as Candidus.
drgmmnﬂw.—}lmng fine sharp-pointed
scrratures,  (awvidi.)

XXVIIL.

Argyros.—In Greek compounds signifies sil-
very ; of the colour of silver.

+ Avhizoblastus~—~An embryo which has ne
radicle,

Avrhizug.~—~Having no root.

Aril, Avillusg—A body which rises up from
the placenta, and encompasses the seed.

I Arilliformisz.—Bag-shaped ; resembling an
aril.

Arillode—A false aril 3 a coating of the seed
procecding from its own surface, and not
from the placenta (EB. 214).

Arista~The awn or beard of corn, or any
such process.

Avristatus.—Furnished with an arista.

Armature, Arma.—Any kind of defence con-
sisting of spines, prickles, &e.

T Armeniacens— Apricot-coloured.

Armeniacus—A native of Armenia, according
to De Candolle, but generally used to sig-
nify apricot-coloured.

Aroma.—The perfume of plants.

Aromaticus.—Having a spicy taste or smell.

Arrectus—Pointing upwards.

Avrow-headed —Shaped like a barbed arrow
(EB. 118 b).

Avrticulatus—DBeing jointed; that is, sepa-
rating freely, by a clean scar from some
other part.  The rveverse of continuous.
(awic.)

XXEIX.
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ART—AXI. xi

Apticulus—A joint; a place where spontaneous
or easy separation takes place.

Artiphyllows—A name given to such nodes
as bear manifest buds.

A rvensis.—Living in open fields.

Asecelli —The spores of certain Fungals.

Ascending.—Dirccted upwards; as the stem,
which is the ascending axis. Rising up-
wards with a curve: as many stems, Sim-
ply rising npwards.

Ascens.~—As o termination signifies having a
tendency to a thing; as cinerascens,
having a tendency to become ash-coloured.

Ascidia.—The asci of certain Fungals.

A seidintus.—~Furnished with Ascidia.

Ascidivm.—A pitcher ; various modifications
of leaves containing, or capable of holding
fluid (EB. 112 ¢, h).

Asei~—Spore-cases consisting of a long or
roundish cell containing spores.

Ascoma.—The Pileus, receptacle, pores, or
lamelle of certain Fungals.

Asecopora.—The spore-case of certain Fungals.

Asparagi—Suckers ; young shoots springing
from beneath the ground, and usually
covered with scales.

Asper.—Rough with hairs or points.

Aspergilliformis. — Brush-shaped, like the
stigmas of grasses.

XXX

Assurgens—Same as Ascending. )

+ Astathe—A substance supposed by Hartig
to lie between the outer skin and lining
of a cell.

+ Astichus.—Not arranged in rows.

Astomorns.—Not having an orifice.

Ater—Pure black.

Athera—In Greek compounds signifies an
awn or stiff bristle, like the beard of
barley. !

+ Atvactenchyma.~—Fusiform cellular tissue.
See Prosenchyma.

Atrameniarivg.—Black as ink,

Atratus—Blackened ; when a portion of a
part becomes gradually black; as the
point of the glumes of Carex.

Atropal—An ovule which never alters its
original position (xwi.); same as Ortho-
tropal.

Atropurpurens—Black purple; like the pur-
ple Scabious flowers,

Atroviridis, Atrovirens—Decp green; like
the leaves of a Pinaster tree.

Attenwetus—Tapering gradually to a point.

Abus—Asa termination indicates the presence
of an organ; thus, corollatus signifies
having & corolla ; folinius having leaves.

+ Awleuny, or Avleuni.— An old name for
the corolla.

Awrantivim.—A suceulent superior fruit with
a tough rind, such as an orange.

Aurantive, durantiacus.—Orange-coloured.

Auratus.—Metallic yellow ; shot with gold.

Aureus.—Golden yellow, not metallic.

T Auricile—The so-called stipules of Scale-
mosses.  See dmphigastria.

Awriculatus—Having a pair of small round
lobes or ears. (aerii.)

AXXITL

T Awiocarpivs.—A term applied to fruits
which are free from surrounding organs.

Awtopsia.—The seeing a thing oneself. The .
knowledge of the extornal forms of
plants.  Desvau.

Avenius—Having no veins,

Awn.—The beard of corn, or any such slender
process,

Auwited.—Having an awn,

Azee-shaped —Shaped like an ancient hatehet.
(wariid.)

KEXILL

Axis~—The stem including the root; or any
centre round which leaves and other such
organs are arranged.

Axis, accessory.—An axis of a sccond rank ;
secondary to some principal axis.

Axil, Axilla.—The angle formed between
the axis and any organ that grows
from it : the base i@ i
of a lateral pe-
cending organ, on
the upper side.

Awile, Ariod—0f or
belonging o the
axis. In the ae-
companying figure
of the fruit of an
Umbellifer the car-
pophores are axile,
(wawip.)




xii

Awillary—Growing in the axil of anything.
In the annexed figure a capitulum is ax-
illary to a phyllodium. (wraw.)

XXXY.

Az, appendages of the—All the leafy or
thin expansions that grow upon a stem,
such as leaves, and the parts of a flower.

Aris, ascending.—The stem.

A iz, descending.—The root.

Azurens.—8Sky-blue.

Bacea.—A berry; that is to say, a sueenlent
scu{'[uvcmnl, filled with |1u]p, in which the
seeds nestle, as in Solanum.

Bacen corticata.~A berry having a rind § as
an Orange.

$ Bacea sicca.—A fruit which isa berry when
unripe, but becomes a dry body when
ripe.

1 Bacea spuria—Any fleshy fruit, which is
not & bacca ; as the Juniper, Strawberry,
Raspherry, &ec.

Bacecata semina.—Seeds with a pulpy skin.

Baccabus~—Having a pulpy texture; a térm
only applied to the parts of a fower or
fruit.

T Baccauwlariug,—Such a fruit as that of the
Mallow 3 viz. several one or two-seeded
dry carpels cohering round an axis.

+ Baccausus.—A union of several simple
fleshy fruits in one flower, as in the
Blaclberry.

Bacilli—The separable moving narrow plates,
of which the genus THatomais composed,

T Bacillus.—The little bulbs found on the
inflorescence of some plants.

Badiug.—Chesnut-brown.

Bolowsic.—The froit of the Pomegranate

EB. 212 b).
Ba —Marked with crogs-hars of colour.
Band-shaped. —Narrow and very long,

AXI—BAS.

Burbatus.~Having long weak hairs, in one
or more tufis, (xrewi.)

T i

Burbs—Hooked hairs (EB. 73, o, p).

+ Barbellw~The hairs of the pappus of
Composites, when they are short, stiff,
and straight.

T Barbellule.—Smell conical spine-like pro-
cesses of the pappus of Compesites, as in
Aster.

T Barbellulatus.—Furnished with Barbellule,

Barbula—The inner row of fringes or teeth
in the peristome of such mosses as Tortula
(VK. 45. 1).

Bark.—All the outer integuments of a plant

beyond the wood, and formed of tissue

parallel with it. The only true bark is
that of Exogens. In Endogens False

Buark, also called Cortical integument,

stands in place of bark, from which it is

known by the fibrous tissue of the wood
mssing into it obliquely.

. —Growing at the base of anything, as
ovules at the base of an axile placenta.
Bagi bracteolatum.—A term applied chiefly

to the involucre of a Composite, when it
is surrounded at the basc by a distinct
order of bracts. (aucvid.)

B

XXEVIL

Basidiospozi—~The spores which stand upon
the Basidia.

Basidia.—Little elevations found ameng
Fungals, comsisting of a single cell,
having one or more points at its apex,
each bearing a spore. (SB. 250, 2).

¥ Basigyniun.—The stalk of an ovary above
the stamens or petals (EB. 169 a).

Basificus,— Attached by the base.

HBasilaris—Seated at the base of anything,
See Bousal.

T Basilatus.— Arising from a broad base, as
certain hairs, (xreviii))

XXXVIIL
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BAS—BIF.

Basinerviug.—~When the ribs of a leaf all
spring from its hase. (awwix.)

XXXIX,

+ Basis.—The stipe of certain Fungals,

Buagisolutus.—A term applied to leaves, which
like those of Sedum, are extended down-
wards below their true origin. ()

=~

XL.

Bealed.—FEnding in a long sharp terete, or
angular point.

Bearded.—See Barbatus.

Bell-shaped.—Having the form of a  bell
(SB. 161).

Bellyivng.—When a vound body is more pro-
minent on one gide, or at one point, than
at another. (xli.)

=,

XLI. 2
Berried.—See Baceate.
Berry.—Sece Bacea,
+ DPesimen.—A spore.
Bi.—(In compound words) twice.
Biarticulatus—Two-jointed, (wlii.)

e

:
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XLIL
Biacwminatus,—Having two diverging points.
(lii.*)

o

XLII *
Bicarinatus.—Having two elevated ribs or
keels on the under side, as in the pales
of some grasses, (xliii.)

XLIITL.

X

Biauritus.—Having two little cars. See also
Auriculutue.

FBicallosus—Having two callositics, as the
lip of many Orchids.

T Biceps.—A name given to that kind of keel
in leguminous plants, where the legs or
stalks are free. (xliv.)

XKLLV,

Bicolor.—Two-coloured.
Biconjugatis,—When each of two secondary
petioles bears a pair of leaflets. (xfv.)

XLY.

Biconjugato-pinnatus.—When each of two
seeondary petioles is pinnated. (xlvi.)

Bicornis, Bicornutus.—Having two horn-like
processes.  (alvii.)

XLVIL,
Bigruris.—Having two legs. (alviii.)

ALVILL

Bidentate——Having two teeth.

Bidigitato-pinnatus.—Same as Biconjugeto-
pinaaiug.

Biduus.—Lasting two days only.

Biewniol.—Requiring two years to form its
flowers and fruit, and then dying, Grow-
ing one year, flowering, fruiting, and
dying the next.

Bifarius, Biforiam.—Armanged in two rows
(SB. 240). This term is frequently ap-
plied to flowers, and to ovules.
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Bifariam-imbricatus,—Imbricated in
rows. (aliz.)

XLIX.
Biferus.—Double bearing ; producing flowers

or fruit twico in the snme season.
(L)

Bifidus.—Split half way into two parts,

Biflorus,—Bearing two flowers on the same
footstalk (SB. 123).

Bifoliolate.—Having two leaflets only to a
leaf. (fi)

N

1L
Bifolliculus.—A double follicle. (lii.)

Biforatus.—Having two pores or apertures.
(liii.)

LITI.

Biforines.~Oblong cells, with an aperture at
each end, through which raphides are
expelled.

+ Bifrons,—Growing on both surfaces of a leaf.
Appearing equally like two different things,

Bifurcate.— Twice-forked ; having two pairs of
diverging horn-like arms,

Bigeminate.—Same as Biconjugate,

Bigeminus—In two pairs; as the placents
of many plants (VK. 447, 3).

Biglumis,—Consisting of two of the scales
called, among grasses, glumes. (i)

BIF—BIF.

| Bigeners.—Mule plants obtained by crossing

species of different genera. This kind
of hybridism has been said to be im-
possible; Kiolreuter in  particular ad-
duced examples of failure in the attempt.
But modern experimentalists incline to
believe in the possibility of such a union.

T Bikilatus.—Having two scars, or projections,
as in some pollen. (Iv.)

LY.

Bijugus.—A pinnate leaf with two pairs of
leaflets. (lvi.)

LYL

Bilabiate—Divided into two separate parts
or lips, placed one over the other
(EB. 152).

Bilamellntus—Consisting of two plates, as
many placents, stigmas, &,

Bilobus.—Divided into two lobes. (Twii.)

LVIIL

Bimestriz~—Existing for two months only.

Binwus—Lasting three years,

Binatim.—In pairs,

T Binato-pinnatus.—The same as Bipinnate.

T Dinatus.—SBame as Bifeliolate.

t Binervulatus,~Having two vascular cords.

Bini.—Two together, twin,

+ Biniflorus.—Bearing flowers in pairs,

Binodal—Consisting of two nodes,

Binwa.~—In pairs,

Bipaleolatus.—Consisting of two small seales
or palem, as in grasses. (lviil)

S

LV IIL.
Bipaytitus.—Divided nearly to the base into
two parts.  (fiax)
LIX.
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BIP—BLE. Xy

Biptnnatiparted, Bipinnatifid.—When both
the primary and secondary segments of n
leaf are pinnatifid, (fz.)

LX.

Bipinnatisected, Bipinnate—~When the pri-
mary and secondary divisions of aleaf are
(Lei)

pinnated.

LXT.

Bipentaphyllus—Having from two to five
leaflets.

Bipes.—Bame as Bieruris.
Bipinnatipartito-lacinintus. — Being bipin-
natifid with the divisions laciniated.

Biplicatus.—Having two folds or plaits.

+ Bipolymorious.—Consisting of two or many
parts.

Biporose— Opening by two round holes.
(larii.)

Birvadiate.—Consisting of two or more rays
as in certain umbels.

Birimose—Opening by two slits, as most
anthers (EB. 163).

Biseptatus —Having two partitions.

Biserialis.— Arranged in two rows not on op-

posite sides of an axis ; as on a flat surface.
(Lidi.)

=

LXIIL

Biserrate.—When scrratures are themselves
serrate (SB, 30).

+ Bispathellulatus.—Consisting of two spa-
thellee or glumes.

Bitten.—Terminated irregularly and abruptly ;
applied to leaves and roots.  (lxiv.)

LXIV.
Biternate.—~When the principal divisions of a

leaf are three, each of which bears three
leaflets.  (faw.

LXYV.
Bivittatus.—Having two vitta,

Blede.
leaf,

Bladdery~—Inflated like an animal bladder ;
ag the fruit of the Bladder S8enna or Co-
lutea arboreseens.

Blastema.—The axis of an embryo, compre-
hending the radicle and plumula, with
the intervening portion. I Also the thal-
lus of a lichen.

Blastidia.—Secondary cells generated in the
interior of another cell. (EB. 52).
Seldeiden.,

T Blagtophorus.—The vitellus.

+ Blastus.—The plumule.

Blephare—The teeth or fringes belonging to
the peristome of an Urn-moss.

The lamina or expanded part of a




xvi

Bletting.—That kind of change which results
in the formation of a brown colour, with-
out putrefaction, as in the fruit of the
Medlar.

Boat-shaped.—Having the figure of a boat in
miniature, with its keel. (lawwi.)

LXYI

Bombycinus—8ilky, feeling like silk; this
term is not applied to hairiness of any
20rt.

Bossed.—Round and flat, with a prominent
centre, as the Highland target; as the
fruit of Paliurus Australis.

Botanos.—In Greek compounds, signifies o
" plant.

Bothrenchyma.—The pitted, or dotted, or
gymcaﬂed porous tissue of plants (EDB.
23).

Baﬁry&.}—Tlm term applied in Greek com-

unds to the Raceme. A bunch.

Botwliformis.—Sansage-ghaped.

Brachialis.—An ell long ; twenty-four inches
long.

Brrxf:hiu%ﬁ.—“-'hen branches spread, at nearly
right angles, alternately in opposite direc-
tions, (lrvii.)

LEAYIIL

Brackium.—An ell, or two feet.
Brachypodus.—Having a short foot or stalk.

Brachys.—In words of Greek origin, signifies |

ghort,

Bracteae or Bracts.—The leaves placed imme-
diately below a calyx, if they are at all
altered from their usual form (SB. 183).

Broacteatus, T Bracteiferus—Having bracts.

+ Bracteanus.—Formed of bracts,

Branches.—The divisions of a stem, or any
other part of the axis of growth.

Breathing-poves.—See Stomates.

Brevi-romosus.—Short-branched.

Brick-colonr—A dull red, like that of a red
brick.

PBracteole or Bractlets—Bracte of a second
order, usually smaller and more changed

BLE—BUC.

than the true bracts, alse small bracts.
(lrviit. «)

LEVIIL

Bristle-pointed —Terminating in a stiff short
hair.  (lxiz.)

0%

LXIX.
Bristles —Stiff sharp hairs.  (fex.)

LXX.
Bristly.—Covered with stiff sharp hairs.
Brown red.—Dull red, with a slight mixture
of brown.
firunnews.—Deep brown ; not much different
from chesnut-hrown.

| Brush-shaped.—8ce Aspergilliform.

Bryology.—That part of Botany which treats
| of mosses. :
| ¥ Bucew.—The lateral sepals or wings of the !
flower of an Aconite. (lwwi.)




BUC—CAL.

Buckler-shaped.—Having the form of a small
round buckler. (Lraii.)

=

LEXIL.

Bud.—The young folded-up branch or flower.
Bufﬁh—ﬁ. leat-bud, the scales of which are
eshy, and which propagates an indivi-
dual (SB. 9). i
Bulb, naled.—A bulb whose seales are loose
and almost separate, as in the Crown Im-
perial.  (lrewii.)

LXXIIT,

Bulb, solid.—A corm, which see.

Bulh, tunicated.—A bulb whose outer scales
are thin and membranous.

Bulbiceps.~—A stem, bulbous at
(VK. 205, 1).

Bullillus.— An axillary bulb with fleshy
scales, which falls off its parent spontane-
ously, and propagates it.

1+ Bulbodiume.—The solid bull of old botanists.
A corm, which see.

Bulhosus.—Having the structure of a bull
having bulbs.

Bulbosi pili—Hairs that proceed from a
swollen base. (lrriv.)

the base

N

LXXIV.

Bulbotuber.—A corm, which see.

Bullbus squamosus—A naked bulb, which
S0,

Bullatus.—Blistered ; puckered ; when the
parenchyma of a leaf is larger than the
area in which it is formed.

1 Bursa.—The antheridium of a Chara.

Bursicule, (adj. Bursiculofus.)—A  small
purse. The pouch-like expansion of the

xVil

stigma, into which the caudicle of some
Orchids is inserted, (fewre.)

LAXXY.

Butterfiy-shaped.—8ee Papilionaceous.

Byssus.—The stipe of certain Fungals.

Byssaceous— Composed  of fine entangled
threads.

S

1 Cachryg.—The cone of a Pine Tree.

3 Cacwmen.~—The axis of anything. The
line, real or imaginary, that passes from
the base to the summit of anything.

el penws.—1D ropping off.,

{'eruleus.—Blue ; a pale indigo colour.

Casing.—Lavender colour.

Caspitose~Growing in tufts or patches.

T Cetoniwm.—The glumes of grasses,

T+ Colemns—A fistular stem without an arti-
culation,

Colathiforiniz—Cup-shaped ; or almost hemi-
spherical.

Calathida, Calathis, Calathivm.—The head
of flowers horne by Composites (SB. 157).

1 Calathidiflorus. — Bearing a ecalathid or
capitulum.

T Culathiphorum.—The stalk of the calathid.

Calear, (adj. Calcaratus).—A spur; a hol-
low process of some part of a flower
(3B. 224, 2.)

Caleareus.—Dead-white, like chalk. Also
growing in chalky places ; or having the
substance of chalk.

Caleeolate.— Having the form of a slipper
(EBR. 151, k), or round-toed shoe.

Caleariformis—Shaped like a ealear or spur,

Culeens, —Dead-white, like chalk.

1 Calicalis.—Of or belonging to the calyx.

Calicatus.—Furnished with a calyx.

{;"ﬁtﬁy‘uﬂﬂm.—ﬂf or Iu:luﬂgi:ng to @ c..ﬂ}r_v._-.
having the texture of a calyx.

* Calicinaris.— When o flower becomea
double by an increase in the number of
lobes of the ealyx or sepals.

T Calicinianus.—Originating in a calyx.

I Calicularis.—A term of mstivation, when
the outer bracts of an invelucre are
much shorter than the inner.

Calyculus.—A partial involuere, containing
but one, or perhaps two flowers.  Also
the external bracts of a capitulum, when
they form a distinet ring or rings.—See
Bagi-hracteolatwim.

E'ﬂﬂilx, {'.'nlj‘ {:'ﬂﬂﬂmm}.—-—ﬂ haridcned part;
anything which has acquired unusual
harduess and toughness, Alse used in
the sense of verruca. § Also the hyme-
nium of certain l""lﬂlﬁrl].ﬂ.

e



xviil

Oallozo-gerratus,—When serratures are eal-
(lexvi.)

losities.

1 Calopodium.—The spathe of an Arad.

+ Calpa.—The spore-case of certain Urn-
MOsSEs. -

Calvus—Quite naked. Bald. Having no |
hairs, or other such processes.

T Calybio, Calybium.—A hard, one-celled, |
inferior, dry fruit, seated in a cupule; as |
an acorn, or a Hazel-nut.

Calyciflorus.—Growing on the calyx.

Calyrinalia—Of or belonging to the calyx.

Calycinus.—Of or belonging to a calyx.
Also a ealyx of unusual size.

Calyeoideus.—Resembling a calyx.

I Calycostemon.—A stamen that grows on a
calyzx.

ﬂaiypﬁ:;a, (adj. Calyptrate).— The hood of an
Urn-moss (SB. 248).

Calyptriformis—Shaped like a ealyptra, or

extinguisher; as the ealyx of Eucalyptus.

't
i

CAL—CAP.

the mucus of vegetation out of which all
new organs are produced.

¥ Camerulg.—A small cell in the interior of
a plant.

Campanulate, Campanacens, Campanifor-
mis.—Shaped like a bell (SB. 161).
Clampestrie.—Growing in open fields or plains.
Campylotropal—An ovule, one of whose
sides grows much faster than the other,
g0 that while the chalaza remains at the
hilum, the foramen is brought nearly into

contact with it. (lewwii.)

()
LEXVIIL

Cemptotropal.—An orthotropal ovule, curved
downwards like o horse-shoe, with the
sides adherent. (lrxix.)

LXXIX.

Campilospermous—When a sced or seed-
like fruit is so rolled up as to havea
furrow in the longer diameter of one side.

(lxxz.)
®

Colyr—The most external of the floral en-

velopes ;3 it s called adherons, or !
superior, when it is not separable from |
the ovary j liberus, or inferior, when it |

ig separate from that part; colyculafe,
when it is surrounded at the base by
bracts in a ring. (lewwid) I Also the

LEXXVIIL

receptacle of certain Fungals.

I Calyx communis.—The old name of the
involucre of Composites, &ec.

+ Camara.—A carpel.

I Comarius—Resembling o simple carpel ;
as the fleshiy berry-like fruit of Actwa.

Cambiwnm—The viscid fluid which appears

LXXX.

Canaliculatus.—Channelled, like the petioles
of many leaves.

Cancellate—Composed of veins only ; all the
parenchyma or intervening web being ab-
sent. (lewrd.)

LEXXL

{Tandidus.—Pure white, but not so white as
SNOW.

Canescens.— Greyish-white.
to hairy surfaces.

| Canis.—Grey-white. A term applied to hairy
surfaces.

Capr—The convex part of an Agaric, or gimilar
Fungal (8B. 250, 1).

| Capillaceus, Capillaris.—Having the form
of o thread (SB. fi4, the lower part).

+ Capillomentuint,—The filament.

+ Capillate radices.— Roots covered with
hairs, such as those which are first pro-
duced after germination.

A term applied

between the bark and wood of Exogens,
when the new wood is forming. Also

Capillus, (adj. Capiflaris)—The breadth of
a hair 3 the twelfth part of a line.
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CAP—CAR. i

Capillitivm.—Entangled filamentary matter
in Fungals, bearing sporidia. (Frxdi.)

LEXXXIL

Capitatus.—Pin-headed, as the stigma of a
Primrose, or certain hairs (EB. 734a,1).
Also growing in heads, or terminal close
clusters,as the flowers of Composites, &e.

+ Capitiformis—Shaped like a head.

Capitulun.—A close head of sessile flowers.
Alse a term vaguely applied among Fun-
gals to the receptacle, pileus, or peridium.

T Capreolus—A tendril.

Caprificatio—A fertilisation of flowers by the
aid of insects; as that of the garden Fig
by o small fy.

T Capsella—The same as Acheninm.

Capsule, (adj. Capsular).— Any dry dehiscent
seed-vessel. A spurious capsule I is any
dry seed-vessel that is dehiscent. I Also
emplayed among Fungala, to denote cer-
tain kinds of perithecium, or receptacle.

Capsuliferus,—Capsule-bearing.

Caput.—The peridium of certain Fungals.

+ Caput forvim.—Same ns Capitulum.

T+ Caput radicis.—The crown of a root. The
very short stem, or rather bud, which
terminates the roots of herbaceous plants
(EB. 75, c).

v Carcerulus, (adj. Carcerular).—An indc—!

hiscent, many-celled, superior fruit, such
as that of the Linden. (lrrwiii) T Also

LEXXXIIL

emploved among Fungals to denote their
gpore-case.

Carcinoma.—A disease in trees when the
bark separates, an acrid sap exuding and
uleerating the surrounding parts.

Clreithivm.—The myeclium of certain Fun-

als.

¥ f.:'tf —See Myecelium.

Carinag, (adj. Carinatus).—A keel. The two
anterior petals of a papilionaceous flower,
the three anterior in a Milkwort, or any

XX

such. Also the thin sharp back of certain

parts: as that of a glume of Phalaris, &e.
Carinato-plicatus.—So plaited that each fold

is like a keel, as in the peristome of some
(Lexriv.)

Urn-mosses.

LEXXIY.

Cariopsis.— A one-celled, one-seeded, superior
fruit, whose pericarp iz membranous and
united to the seed 3 as corn.

Carivsis.—Decayed ; rotted off.

Cariine—The purest red, without admix-
ture.

Carnews. — Flesh-colour ;
Roses,

Carnositas—Fleshiness.

{urnosus.—Fleshy ; of the congiztenee of flesh.

Caro.—The fleshy part of frnit.  The flesh or
tisaue of which Fungals consist.

t Carpadelivm.— An inferior indehiscent two
or more celled froit with solitary seeds,
and ecarpels which, when ripe, separate
from a common axis. as in Umbellifers.

Carpel, (adj. Carpellaris).—One of the rolled
up leaves of which the ;:istil 18 mmpumﬂ,
whether they are combined or distinet.

Clarpicus.—Of or belonging to a seed-vessel.

Carpidinm.—The same as earpel.

T Carpinm.—A carpel.

Carpoclonium.—A free case or receptacle of
gpores found in certain Algals. (lxrre.)

the pale red of

LEXXXY.

Carpology.—That part of Botany which treats
of the structure of fruits and seeds.

T Carpoma.—A collection of Spermangia.

+ Carpomorpha.—Those parts in eryptogamie
plants which resemble true fruits without
being such. The spores of Lichens.

Carpon.— In Greek compounds = the fruit.

T Carpophorum—The stalk of the pistil
above or bevond the stamens.

¥ Carpophyllum.—The same as carpel.

T Carpopodium.—A froit-stalk.

Carpostomium.—The opening into the spore-
cage of Algals.

Cartilaginous.—Hard and tongh, like the skin
of an Appfle—snecl.

[




XX

Carunewla, (adj. Carunculatus, Caruncu-
larig).—A wart or protuberance round or
near the hilum of a seed. (fewwri.)

LAXXVL

Caryophyllaceous, Caryophyliatus.—A co-
rolla whose petals have long distinet claws
(SB. 106, 1).

Curyopsis, (adj. Caryopsideus).—See Cariop-
gig.

T Cassideous.—Having the form of a helmet;
as the wpper sepal in the flower of an
Aconite. (fraorwii.)

LXXXVIL

Cluassus. — Empty, like an anther without
pollen.

Clastratus—When an important part is miss-
ing, a8 in the case of filaments which
have no anthers,

T Cataclesium. — A  one-celled, one-seeded
fruit, inclosed within a hardened ealyx,
as in Mirabilis.

+ Catapetalous—Having the petals slightly
united by their inner edge near the base,
as in the Mallow. A form of polypeta-
]ﬂ'l.l.ﬂ--

Catenuiatis.—Formed of parts united end to
end like the links of a chain.

+ Cathedrus.— When any part grows hetween
the angles of a stem. L

Catlin—A deciduons spike, consisting of uni-
sexual apetalous flowers (SB. 42). An
amontunm.

T Catulus.—A eatkin, or amentum.

Cauda, (adj. Caudatus)— Any long, soft, nar-
row, terminal appendage.  (lrwaeviii.)

LXXXVIILL

CAR—CEL.

Conder.~—The axis of a plant, consisting of
stemn amd root.

* Claondex repens—A creeping stem ; what

* is now called a rhizome.

Candexr descendens.—The root.

+ Caudex radicis—The extreme point of the
raot.

T Caundici-continuus—Continnous with the
stem ; occasionally said of leaves which
have no articulation with the stem.

Caudicula—The cartilaginous strap which
conneets certain kinds of pollen masses
to the stigma (SB. 224, 3. fxawv).

+ Cawliculus—A small stem produced at
the neck of a root without the previous
production of a leaf. Also the imaginary
space between the radicle and cotyledons
of an embryo.  Also the stipe of certain
Fungals.

Cauligenus.—Arising from o stem.

Cawline—OFf or belonging to the stem;
canline stipules are such as adhere to
the stem as much as to the petiole or leaf.

Oulis—The stem; the ascending axis; a
name only given to this part in its eus-
tomary state, growing in the air.

T Cauliz deliquescens—A stem which at a
distance above the earth breaks into irre-
gular ramifications.

* Coulis eveurrens.—A stem which shoots
straight from the ground to the summit,
having branches on the gides: 08 in Abies.

: Gﬂl!-fﬂﬂa&lﬂu& A stem which lives many
years, repeatedly bearing flowers and
fruit ; as a shrub or tree.

+ Cauloma.~—The stem of a Palm-tree. The
stem-like portion of the thallus of such
Algals as some Fuei.

Carnlon,~—In Greek compounds = stem.

Cleusticus.— Biting in taste, like Cayenne
Pepper.

Cavernuli~—~The pores of eertain Fungals.

I Cawitas.—The perithecium of eertain Fun-
gals.

+ Cavus—The peridinm of certain Fungals.

T Carug superus.—The hymenium of certain
Fungals.

+ Celle.—A name sometimes given to a form
of the perithecium among Fungals.
Clells, Cellul@®~—Cavities in the interior of a
plant. The cells of tissue are those which
form the interior of the elementary vesi-
cles. Cells of the stem, air-cells, (i)

LEXXXIX.

&ec., ave spaces organically formed by a
peculiar building up of tissue, for various
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CEL—CHO.

purposes ; cells of the ovary, &e. arve the
interior of carpellary leaves, and so on.

Celluwlar system,—That part of the plant which
consists of cells or elementary vesicles,

Cellulose.—The primitive membrane, five
from all deposits of sedimentary or other
matter. Its composition, according to the
latest analysis, is C oa H 20 O 0,

Cenobivin, (adj. Cenobionar, Cenolioneus).
—=uch fruitz as those of Labiates, Borage-
worts, &c., which congist of geveral distinet
lohes, not terminated by a style or stigma
(VK. 441, 4).

Centinetrim,—A French measure = 444
French lines.

Centrifugal.—A term applied to those kinds
of inflorcscence which, like the cyme,
flower first at the end, and last at the baze.

Centripetal —A term applied to those kinds
of inflovescence which, like the spike or
capitulum, flower first at the Lase, and
last at the end or centre.

Centron, or Centiwin—In Greek compounds
= calear, a spur.

Centruni.—The centre of o solid body ; as of
a gphere, or cube,

T Cepliadonthivm.—The capitnlum of Com-
prodites.

Ceplalivin~—A peculinr woolly enlargement
of the apex of the stem of certain Indian
figs ealled Melocacts, among which hairs
the flowers appear.

Cephaloplorywm—A term employed among
Fungals, sometimes to denote their re-
ceptacle, sometimes their stipe.

T Cephalodivim,—A knob-like shield,such as
oceurs in the genus Scyphophorus. (xe.)
The capitulum of Composites.

Xd.

Ceplaloideosus.—The same as Capitate.

t Cerativit.—What is usually called a cap-
sula siliquiformis. A long, slender, horn-
like, ome-celled, superior fruit, as in Hy-
pecoum. (&t}

xxi

| Cephalum.—In Greek compounds, the head

| or terminal mass, or thickened end of
anything.

Ceracens, Cerens.—Having the consistence or
appearance of wax.

Ceramidinm —See Cystocarp.

| Cerctdzum.—=The Mycelium of eertain Fun-

la,

{l’tﬁ?ﬂ&-—-—ﬂm colour of yellow wax.

I Ceriwin, Cerio—Same as Curyopeis.

Cernung.—Inclining a little from the perpen-
dicular ; generally applied to drooping
flowers (SB. 51).

Cervinus—Deep tawny, such as the dark
part of 2 lion's hide.

+ Cervic—An obsolete term for rhizome.

* Ohaetie—A bristle. The slender stalk of
the spore-case of Mosses. Same as Seta.

Chaff, Chaffi.—Sece Paleaceous.

Chalaze, (adj. Chalazinus.)—That part of the
gecd where the nuelens joins the integu-
ments; it represents the buse of the
nucleus, and is invariably opposite the end
of the cotyledons, as at + in the accom-
panying figure. (acii.)

+
XCIL

Chalk white.~Dull white, with a dash of grey.

Channelled —Hollowed out like a gutter, as
many leaf-stalls.

+ Characiinus.—Composed of single, or a few,
parallel tubes, like the stem of Chara
(3B. 251).

Character.—A short phrase expressing the
essential marks by which a given thing
is distinguished from other things. A
specific character distinguishes one species
from other species, and o on.

Cheartaceus—Having the texture of writing
paper.

Chermesinug.—A kind of crimson.

Chloro.—In Greek compoumds, green.

Cldwrochireus.—Having a green skin.

{fdoirosiz.—A loss of colour ; akind of diseasze
with that symptom.

Chlovophyll.—The green resinous granular
colouring matter scereted below the sur-
face of plants.

Chorda pistillaris.—A line of tissue reach-
ing from the stigma down to the cavity of
the ovary.

T Clordaceous—Having the form of a cord
or Tope.

+ Chovion.—A carpel ; also the pulpy matter
which fills the interior of a young sced
hefore im ation.

+ ﬂ'kﬂrimim*r'ul:.'f-gnﬁcn Eteerin.

| & Chorisolepideus.— When the scales of the
involuere of Composites are distinct from
each other.

Choristophyliug.—8eparate-leaved.




= CHO—CIS.

+ Chortonomia.—The art of making an herba- | Qilioto-gerrafus.—When the serratures of any-
Tium. " thing end in a hair. (xcv.)

I Chromatidiwim.—The colouring matter of |
plants. |

Chromism.—A preternatural colouring  of |
plants, as that of leaves when they be- |
come red, fc. |

Chromule—The fluid colouring matter of |

vegetation. ,

Chrysaloidens—Rolled up and folded up at |
the same time,

Chrysanthus~Yellow flowered. !

Chryso. — In Greek compounds = golden
yellow.

h rous.— Having a yellow skin.

T Chymifera vase.— An imaginary sap-thread
which Hedwig fancied to be rolled round | pp 0o 43
a tube to form a spiral vessel. , black

Cicatricule—The scar formed by the separa- | oy abar Qinnabarinus.—Searlet touched
tion of a leaf from its stem. i with :;rrangc.

Cicatrisatus, I Cicairicosus.—Marked with | o amomens.—The colour of Cinnamon.

it U rea.—In Latin compounds, round about.

Cicatriz—Any kind of scar formed by the | oynoinalis, Circinate.—Bent like the head of
separation of one part from another. a crosier. (wevi.)

Cilice, (adj. ciliated).— Marginal hairs forming |
a fringe.  (ectii.)

grey ; & mixture of white and

XCIIL XCYL

Ciliato-dentatus—When the teeth of any- E’Ercumpasiﬁn.—lﬂ layer; that iz to say, a
thing are finely serrated as if fringed. | branch laid into the ground in order that
(zeiv.) it may strike root.

| Circumscissile, Cireumscizgsue.—Cut circu-
larly round the sides (SB. 74).

| Cireumscriptio—The outline of anything.

I Circumsepientio folic.—TLeaves which rise
up like a funnel and surround the stem
as if to proteet the young shoots, as in the
Mallow of Peru. (Decandolle.)

| Cirrhiferus—DBearing a tendril.

| Cirrhaformis.—Shaped like o tendril,

Cirrfositas.—The production of tendrils.

| Cirrfous, (adj. Cérrkose)—A tendril, A slen-
der twisting organ by which a plant
climbs. (aevii.)

|
|
|

7
)

XCIV.
Cimicinus,—Smelling of bugs, as Coriander.

Cinctus.—A term applied to albumen when
surrounded by an annular embryo (SB.

lﬂﬂ? .ﬂ), . XCVII.

Cinenchyma.—That kind _nf_' tiEEIEE in which | Cistome.—A membranons sac which pene-
latex, or the proper juice of J-llulls, is | trates stomates, and reaches the bottom
cunv-e].fﬂl from P]Eﬂc to pIEl-:E {]:'.B. -lﬁ} { of the 3ubja¢,en|‘ chamber {EB. Tﬂ)

Cineracens.— Ash-greyish. 'Cfxm}:ﬁMﬂm.—T]m stipe of certain Fungals.
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CIS—COA.

Cistella, Cistula.—A cell-like shield found
in the genus Spherophoron. (rewiii.)

XCVIII.
Citreus, Citrinug—Lemon-coloured.
tOladenchyma,—Branched parenchyma {EB.
10, 55).
Clados.—In Greek compounds = a branch.
+ Cladostrom.— A receptacle,or growing point
covered with carpels, each of which has a
free placenta (xeix.)

XCIXE.

(lathrus—A lattice; a membrane pierced
with holes and forming a kind of grate.

Clathratus.—Latticed ; pierced with rect-
angular apertures.  (¢.)

il

A

L b

+ Clausilus,— A name given by Richard to his
macropodal embryo, when its radicle is
united by the edges and entirely incloses
all the rest.

Clavatus, claviformis, — Gradually  thick-
ening upwards, from a very taper base ;
as the appendages of the flower of
Schwenckia. (ei.)

xxiii

¥ Clavicula.—A tendril.

(lavula.—The receptacle, or sporc-case, of
certain Fungals.

lavus,—The disease which produces ergot
in grasses ; so called because it causes the
young grain to grow into the form of a
nail or club,

C'law,— The long narrow base of the petals
of some flowers; the analogue of the

petiole.  (cii.)
o

ClL

(lestines.—Large cells of parenchyma, in
which raphides are often deposited (EB.
fi4).

Clincndrivim~—The bed of the anther, of
Orchids ; an exeavation of the top of the
eolumnn, in or on which the anther lies.

(ciii.)

CIIT.

Clinanthivm—A flat or broad space, on
which flowers are packed closely ; the
receptacle of Composites ;3 o shortened
widened axis (VK. 181).

Cliniwini.—In Greek componnds, = receptacle.
Also an sccessary part of certain Fungals,
consisting of very small, long, simple, or
branched cells, bearing a spore at their
end. (Leveilld))

3 Clonariun.—The ripe spiral-coated nueule
of a Chara.

Clowded.—When  colours
blended together.

Cloves.—The small bulbs formed within the
mother-bulb of certain plants; such as
Garlic,

Club-shaped.—See (lavatus.

Clustered.—Collected in  parcels, each of
which has a roundish figure; as the
flowers of Cuscuta (VE, 424).

Clypeafus,—Having the form of an ancient
buckler ; the smme as scutate.

Coacervatus.—Sec (lustered,

T Coadnatus, Coadunatus, Condnitus, Conli-
tus.—See Connatus.

Coalitio.—The gmwing of one thing to
another; as that of petals, which couses
a monopetalous corolls, &,

are unequally



X1V

Coarctatus.—Contracted; drawn close together,

§ Coarcture.—The neck of a plant—See
Clolfam.

Cobwebbed —Covered with loose, white, en-
t-ﬂ.llglutl, thin hairs, rusd:mblil:lg the wel
of a spider,

Coccidivm.—See Cystocarp.

Coccineus.—Pure carmine colour, slightly
tinged with yellow.

Coccodes.—Resembling pills; consisting of
spheroidal granulations.

Cocous— A shell; a i;s.rp-c:]_ which separates
with elasticity from an axizs common to
itself and others (VK. 194, 326, 3).

Cochlear,—A term used in deseribing wstiva-
tion; when ome piece, being larger
than the others, and hollowed like a
helmet or bowl, covers all the others: as
in Aconitum. (civ.)

CIV.
Coclleqriformis,—Spoon-shaped.
Cochleate.—Twisted in a short spire, so as to

resemble the convolutions of a snail-
shell ; as the pod of Medicago cochleata,
the seed of Salicornia (SB. 121, 7).

T Cochlidiosperinata.—Seeds which are con-
vex on ong side, and concave on the other,
owing to unequal growth, or anomalous
structure.  (ev.)

Ceelospermus,—Hollow-secded ; when the seed,
or seed-like fruit, is hemispherical, and
excavated on the flat side ; as in Cori-
ander,

Crananthivim.—The receptacle of flowers in
the inflorescence ecalled a Capitulum ;
same as CYingnthivm.

* Owenobio —Same as Corcerudus,

Cralens.—Blue 3 a pale indigo colour.

Ceesius.—Lavender colour.,

Coliegion,—The union or superficial incorpo-
ration of one organ with another.

+ Coinopodus, or Cenopodis— Terminating
downwards in a cone, as the embryo of
most plants,

Clolenchyma.—See Collenchima.

& Coleophyllui, or Coleoptilum —The first
leaf which follows the ecotyledon in
Endogens, and ensheaths the suceeeding
leaves,

Coleovkiza, (adj. Coleorhizatus.)—The sheath
formed at the base of an Endogenous
embryo, when it is pierced by the true
radicle.

Colesula.—The small membranous bag which
contains the spore-case of Liverworts.

COA—COL.

Collar.—The ring upon the stipe of an
Agaric ; also see Collum,

+ Collare.—The ligula, or transverse mem-
brane that stands in grasses at the june-
tion of the blade and sheath of the leafl

{evi).

CvI.

Collateral.—Standing side by side.

Colfectors.—The hairs found on the style of
such plants as the Campanula, which
colleet or brush out the pollen from the
anthers.

Collenchyma.~The cellular matter in which
the pollen is generated ; usually absorbed,
but remaining and assuming a definite
form in some plants, as in Orchids, or
delicate threads, az in (Enothera (VE,
121, 5).

+ Colliculosus.—Covered by little round eleva-
tions or hillocks,

T Oolliferus,~—DBearing a collar, as the stipe of
an Agarie.

Collinus.—Growing on low hills,

Colluin.—The point of junction between the
radicle and ||||umu|:1 ; the point of diver-
gence of the ascending and descending
axes; that is to say, of the root and stem.
Also the lengthened orifice of the
ostiolum of a Lichen; Colliforme is
sometimes nsed for an ostiolum, whose
orifice is lengthened into a'neck.

Colowr, (adj. Coloured, Coloratusg). — Any
colour exeept green ; in technieal Botany
white is regarded as a colour, and green
is not.

+ Colpenchyme. — Sinuous  cellular  tissue
(EB. G56).

T Colwm.—The placenta.

Cloduwmella.—A little column 3 the firm centre
of the spore-case of an Urn-moss, from
which the spores separate. (evii.) The

CYIL
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long axis round which the parts of a fruit |
are united, namely, the ripened growing
point 3 a slemder axis, over which the
spore-cases of such Ferns as Trichomancs
are arranged, (VK. 58).

Colwmna.—The combination of stamens and
styles into a eolid central body; as in
Orchids (VK. 119, 1, 2, 3, 4).

Coluwmnaris.—Haring the form of a column,
as the stamens of a Mallow-wort (SB.
108, 1),

Coma, (adj. Comoge).—The hairs at the end of
some seeds ; the empty leaves or bracts
at the end of the spike of such flowers
as the Pine-apple.

T Comlinate-venosus, — When the lateral
veing of a leaf unite before they reach
the margin.

Comb-shaped.—See Pectinatus.

Commissure—The face by which two carpels
cohere, az in Umbellifers (8B, 140, B).

+ Commaunis calye.—An involucre.

Communis petiolus,—The first ond principal
leaf-stalk in cmnpmlml leaves 3 the
secondary petioles are called partial.

T Compaginatus.— Packed closely one over
another.

Complecus.—Tissue; . cellwlosus, cellular
tissne ; (. membranacess, the thin mem-
brane, which is the foundation of all tissue
——clementary membrane ; C. tuluwlaris is
tubular tissue, or woody fibre; C wiricu-
faris, angular cellular tissue 3 % vascu-
lariz, spiral vessels, properly so called : it
is, however, often extended to all sorts of
tubes with markings on the side, and so
loges precision, and with it all value as a
seientific term.

Complicatus—Folded up upon iteelf.

Composition,—The arrangement of organs,
or their order of development, or their
manner of branching, &c.

Compound, Compositus.—When formed of
several parts united in one common
whole ; as pinnated leaves, all kinds of
inflorescence bevond that of the solitary
fower,

Compreseed —TFlattencd lengthwise ; as the
pod of a Pea,

Conceptaculum.—A hollow case containing
gongyli in Algals. (ewiii) Also a specinl

CVIIL.

organ, developed in some Fungals on the
surface, or in the interior of a receptacle,
and containing the organs of reproduction

ne well as their aveessories § it differs

ixy

from a spore-case in the latier being
itself one of the accessories, amnd only
containing spores,— Leveillé,

i ﬂfﬂﬂch'fﬁrﬂdi!.fs,-—ﬁlmpﬂd like one valve of a
common bivalve shell.

Concolor.—Of the same colour as some other
L]]ing (‘umqnu::l with it.

Conduplicantia folia. — Doubling wp; as
when the leaflets of a compound leal’
rise up and apply themselves to each
other’s surfaces,

Conduplivate, Conduplication.—A term of
mstivation ; when the sides of an organ
are applied to each other by their faces.

{eia)
CIX.

T Condylinm.—The antheridium of a Chara.
Cone.—The strobilus or conical armangement
of scales in the frnit of a Pine or Fir-tree.

I Conenchynia.—The conical eells which con-
stitute hairs (K13, 5).

Confertus—When parts are pressed closely
round about each other ; packed close.

Conferruminate.—Glued together.

Confluent,—The fastening together of homo-
geneous parts,—Decandolle, Gradually
uniting organically.

Confornmis—Of the same form as some other
thing.

T Congenital.—Grown to anything.
same a3 Connate.

Comgestus.—Crowded very closely.

Conglobatus,—Collected into a ball, as the
florets of Echinops,

Comnlomerafus.—See Clustered,

Conglutinatus.—Glued together, not organ-
ically united.

Conical.—Having the figure of a true cone,
as the prickles of some Roses, the root of
Carrot.

¥ Conidiwm ~—The gonidium of a Lichen.

+ Condothere.—The cells of an anther.

Conineystit.— Closed spore-cases resembling
tubercles, and containing o mass of spores,

Congugato-palmatus.—When a leaf divides
into two arms, each of which is palmate.
—Decandolle,

Coniate.—When the bases of two opposite
leaves are united together. (cz.) Also
when any parts, originally distinet, become
united in after-growth.

The
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Conjugato- pinnatus.—When a leaf divides |
into two arms each of which is pinnated.

Conjugatus.—Paired.  When the petiole of a
leaf bears one pair only of leaflets.—See
EBifoliolate. |

1 Conjunctorium.—The operculum of the |
spore-case of an Urn-moss. |

Conmnectivalis—0f or belonging to the con- |
nective. [

Connective—The part which intervenes be- |
tween the two lobes of an anther and
holds them together; it is subject to |
great diversity of form (EB. 169). It ]
appears to be analogous to the midrib of
a leaf, and is only absent when an |
anther is strictly mu&-nu]lu_d that is to |
say, when the whaole of the interior of
the end of the stamen is converted into
pollen.

Coniviveirs. inward di-
rection, as many petals.  Converging.

& Conocarpium.—A froit consisting of a eol-
lection of carpels arranged upon a conical
centre, as the Strawberry.

Conoidal —Resembling a conieal figure, but
not truly one, as the calyx of Silene
conoidea.

T Conostroma.—A growing point, constituting
a free central placenta. See Endi, Grundz,
p. 264,

Conawdrs.— When parts are united by a mem-
brane of threads.

Contexctus.—Tissue,

T Contematosus.—Covered by a kind of ar-
mature between bristly and aculeate.
Continuous.—The reverse of articulated. A
stem is said to be continnous which has

ne joints.

Contorted.—An arrangement of petals or co-
rolline lobes, when each piece being ob-
ligue in figure, and overlapping its neigh-
bour by one margin, has its other margin
in like manner overlapped by that which
stands next it. (e

CXIL

Contortio.—A twisting.
Contortuplicatis.—Twisted back upen jtself.

(exzi.)

CXIL.
Contractus.—But little spreading.
Contrarius.—Opposite to anything.
+ Conus.—See Strobilus and Cone.
ﬂ'ﬂm:g:mrma —When the ribs of a leaf |
describe a curve and meet at the point, |
as in Plantago lanceolats. -
Converinscnlus.—Slightly convex.

CON—COR.

Convergenti-nervosus.—When simple veins
diverge from the midrib of a leaf and con-
verge towards the margin. (cadii.)

CXIIL

Convolutus, Convolutiva.—When one part
is wholly rolled up in another, as in the

petals of the Wallflower. (cxiz.)
CXIY.
Coppery.—Brownish red, with a metallic

lustre.
T Copulative—Those dissepiments are thus
called which do net separate well from
either the axis or walls of a pericarp.
Coralliformis, Corallpides—Resembling coral
in general appearance.
T Cor seminis.—The embryo.
Coracinus.—Raven-black.
T Corenlum.—The embryo.
Covdato-hastatus, — Detween cordate and
hastate.  (cxe.)

CXV,

; Cordato-opatus.—Between cordate and ovate.

(cxwi.)

CXVI.
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Cordato-sagittatis.— Between cordate and
sagittate. ({crvit.)

CXVIL

Cordafe—A plane body, having two round
lobes at the base; the whole resembling
the heartin a pack of cards (EB. 117, d).

Cordiformis.—When a solid has the form of
eordate.

Coreses—Dark red, broad, discoid bodies,
fouml beneath the epicarp of Grapes.
Corigceous. — Having  the consistence of

leather.

Corky.—Having the texture of the substance |
| Cortee.—The Bark, (which see.) Also the pe-

called cork.

Corm.—A fleshy underground stem, having
the appearance of a bulb, from which
it is distingnished by not being sealy
(EB. 1035 a, b; SB. 5).

Cornews—Horny; hard and very close in
texture, but eapable of being cut without
difficulty, the parts cut off not heing
brittle, as the albumen of many plants,

Corniculatus.—Terminating in a process re-
sembling a horn; as the fruit of Trapa
bicormis. [If there are two horns the
word bicornis is used ; if three, tricornis,
and so on (VE. 484).

1 Cornicufiferus.—Having hollow, horn-like
processes, as many Bomgeworts in the
orifice of their corolle.

Cornu, (adj. Cornufus)—A hom-like pro-
cess, commonly solid (EB. 161, ¢), and
usually a metumorphosesd state of some
other organ. 3§ Also employed in the
sense of Calcor.

Corolla, (adj. Corollaris, Corollinus).—That
partof a flower which intervenes between
the calyx and stamens; its parts are
called petals.

T Corolla.—The annulus of certain Fungals.

¥ Corollula.—A small corolla.

Coronula.—The small calyx-like body which
erowns the nucule of Chara,

Corona.—A coronet. Any appendage that
intervenes between the corolla and sta-
mens, as the eupof a Daffodil { EB. 161, b},
or the mys of a Passion-flower (VI 227,
1}.

Corona stamined.—A coronet formed from
transformed stamens (EB. 161, d).
Coronans—Situated on the top of anything.
Thus, the limb of the ealyx may crown
an ovary ; a gland at the apex of the fila-

ment may crown a stamen.

Coronates—Furnished with a coronet ; also
in the sense of Coronans.

Corpus—The mass of anything; thus, C.
ligneum or lignosum, signifies the mass
of the woody tissue of a plant, and C.
medullare the mass of its cellular tissue
in the pith.

xXvil

T Corpuscula verimiformic.—Spiral vesselsina
contracted, strangled, disturbed condition.

Corpora carnost.—The spore-cases of certain
Fungala.,

I Corpusculs.—The spore-cases of certain
Fungals.

Corrugated, Corrugatives—When the parts
are erumpled up irregularly, as the petals
of the Poppy, or the skin of some seeds.
{caviid.)

CXVIIL

ridium of certain Fungals.

Cortival  integument.—The bark, or false
bark of Endogens.

Cortinate, Cortinarious.—Having a cobweb-
like texture,

Cortival stratun.—The superficial layer of
tiszue in the thallus of a Lichen.

Corticafus—Harder externally than inter-
nally. Having a rind.

Cortina.—The filamentous annulus of certain
Aparics.

t Corydalinens.—Resembling the flower of a
Fumewort.

Corymb, (adj. Corypnlose)—A raceme, whose
pedicels are gradually shorter as they ap-
proach the summit, so that the result is
n flai-headed inflorescence, as in Candy-
tufi.

Coryuel, compound.—A branched corymb,
egch of whose divisions iz corymbose
(EB. 139 1).

Corynidic~—Processes sunk into the margin
of the germinating leaf of Ferns, and
containing spiral threads.

Costa.—The midrib of a leaf; that part which
is a direet extension of the petiole, and
whence the veins arise; a leaf may have
many costa.

Coslatus—FE When there is only one rib; as
in most leaves. Alse the mere uﬂj. af

r0ska.
Costato-venogsus.—When the parallel side-
veing of a feather-veined leaf are much

than

stouter those which intervene.

{ewix.)
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Cotyledons.—The seed-lobes 3 the first leaves
in the rudimentary plant or embryo.
Cotyliform.—Dished. Resembling rotate, but

with an ercct limb.

Crassus.— Something  thicker than usual.
Leaves are generally papery in texture ;
the leaves of cotyledons, which are muech
more fleshy, are called crassa.

Crafera—The cup-shaped receptacle of cer-
tain Fungals.

Chrateriformis.— Coneave, hemispherical, a
little contracted at the base. (o)

CRX.

Cream-colowr.—White, verging to vellow,
with little lnstre.

1 Cremocarpivm.—Such  fruits as that of
Umbellifers, consisting of two or more
indchiscent  inferior one-seeded carpels
adhering round a distinet and separable
axis.

Crena, Crenatuwra, Crenel, Crenclling.— A
round or convex tooth.

Crenate, Crenclled— Having convex teeth.
(cawi) When these teeth are them-

ﬁfm—\__])
CXXI.
selves erenated, bicremate i3 the term
which iz used.

Crenato-dentatus.—Divided at the edge into
triangular notches,  (easrii.)

'1/VI/14,Z

CXXIL

Crenato-gerrafus.—When serratures are con-
vex, and not straight.  (cxres.)

o

CXXTIL

Crenalatns —Having the edge divided into
small erenels.

Crescent-shaped.—Resembling the figure of
the crescent, or youlg moon.  (cawie.)

v/

CXXIV,

+ Crescente-pinnatisectus.— When the lobes of
a pinnated leaf bocome gradually larger as
they approach the end (EB. 120 d).

{"r‘ca‘fq;d.—n-ﬂ,aﬁng an {“-]L"'.'I:lll'!ll, "tl'nrgu]nr, ar
notched ridge, resembling the orest of a
helmet,  This term is chielly applicd to

COT—CRI.

seeds, (exre.) and to the appendages of

CRXXY.

anthers; it also belongs to bracts which
form with their edges an appearance like
[:rl.-l.‘..'i:pi.}

that of a crest.

CXXYVI

Crefacens.—Very dull white, with a little
tonch of grey.

Clribrogus.—Pierced (like a gieve) with nume-
Tous ﬂ_'].“E{! Emﬂ]l :I‘|1l.‘.:|'t1'|r£|ﬂ.

Clrinttus.—Having tufts of long wenk hairg,
growing from different parts of the sur-
face.

T COrispabilis, Crispescens. — Capable of
curling up, or huvi;ng a tendency to do so.
(evavii.)

3 Crispativus.—This term has only been used
for that kind of vernation in which the
. surface of a leaf iz very much elevated
or erumpled,
Cristato-rugosus—When the wrinkles of a
surfice are deep and sharp-edged.
(caeviii.)

CXXVIIL.

Crispatura, (adj. Cirispus).—When the gilge
is excessively and irvegularly divided
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and twisted (ED. 118,¢); also when the
gurface of a leaf is much puckered and
erumpled. A diminutive of Bullale,
(which see).

COrisgtatus.—See Crested.

Crocens, Crocetus.—Saffron-coloured.

Crowded.—When parts are pressed closely
round ench other.

Crowning.—See Coronans.
Cruciate, Cruciformis.—Having the form of |
a cross, with equal arms, as the flowers of |
Crucifers (SB. 100). |
Crumpled —Sce Corrrugatod. |

Chrustee.—The npper surface of Lichens,

Crustacesus.—Hard, thin, and brittle ; as the
seed-skin of Asparagus.

3 Crypta—The sunken glands or cysta which
oceur in dotted leaves.

Cryptos.—In Greek compounds =concealed ;
thus Cryptogams are plants with concealed
sexes,

Cryptonemata.—Small cellular threads pro-
duced by Cryptostomata. (i)

Clryptostomate.—Little circular nuelei found
on the surface of some Algals. (cxwr.)

CXXX.

Cubit, (adj. Cubitalis).—FEighteen inches, or
the distance between the elbow and the
tip of the fingers.

Clubus, (adj. Culicus)—A right-angled solid,
with all the sides equal 3 a cube.

Cucwllus.— A hood or terminal hollow.

Cucullatus.— When the apex or sides of any-

thing are ewrved inwards, so as to resem- |

ble the point of a slipper, or a hood
(SB. 232, 1).
Culm, Culmus, (adj. Culmens)—The straw
of corn ; a kind of hollow stem.
Culmifer—Produeing culms.

Cuneatus, Cunciformis, I Cunearius. —
Wedge-shaped.  Inversely triangular,

with rounded angles (EB. 118 ¢).
Cuniculatus.—Pierced with a long decp pas-
sage, open at one end, as the peduncle of
Tropeolum.
+Cuniz.—The separable place whichintervenes
between the wood and bark of Exogens.
Cupala~The cup or husk of the acorn,

Spanish Chesnut, &c.; a collection of |

XXX

bracts; a sort of involucre; a cup-like
body found in such Fungals as Peziza.

Oupula-shaped, Cupuliformis.—Slightly con-
cave, with a nearly entire margin ; as the
calyx of Citrus, or the cup of an acorn.

Cup-shaped.—A short cylinder, open at one
end, rounded at the other, but not con-
tracted at the brim; the whole rescm-
bling a drinking-enp (earri).

CEXXL
Curled.—See Crispatura.
Curviative~—When the marging are slightly
turned up or down, without any sensible
bending inwards (crrxii).

e

CEXXXTI.

Curve-ribbed.— When the ribs of a leaf de-
scribe curves, and meet at the point ; as
in Plantago lanceolata.

Clurvinervivg, Cuirviveniuve, Curve-veined.—
Thesameas Convergenti-nervosus,(which
gee).

1 Cushioned.—Convex, a little flattened.

Cuspidate.—Tapering gradually into a rigid
point ; also abruptly acuminate (errriii. )

CXXXIIL

as the leaflets of many Rubi.

Cuticle—~The external homogeneous skin of
a plaut, consisting of a tough membrane
overlying the epidermis, The word is
also used for the skin of anything,
including the epidermis.

Cutis.—The Peridium of certain Fungals.

1 Cyameivm.—A kind of follicle, resembling
a legume,

Clyanens, in composition Cirano, 3 Cyaneus,
I Cyalinus.—A clear bright blue.

{:,‘grrwwcﬁrou.au Maving a blue skin.

Cyathiformis.—See Cup-shaped.,

Cyathus,—The cup-like body, which contains
propagula in Marchantia.

Cyele—A term employed in the theory of
spiral leaf-arrangement to express a com-
plete turn of the spire which is assamed

to exist.
Cyclical.—Rolled up ecircularly, as many
embryos. (crariv.)
CXXXIV,
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Cyclosiz—A supposed motion of fluids, oe-
curring in the kind of tissue called
cinenchyma.

T Cylindranthere.—Same as Syngencsions,

T Cylindrenclhyma. — Cylindrical  eellular
tissug, as that of Conferwe, of many
hairs, &e. (EB. 195 a).

T Cylindrobasiostemon.—When stamens are
both syngenesions and monadelphous.

Cyma, Cyme~—A kind of inflorescence, pro-
duced by the rays of an umbel forming
one terminal flower, and then producing
secondary pedicels from below it, in the
centrifugal manmer, as in a Laurustinus
(SB. 41). Its diagram is thus. (exrver.)

CEXXEV.

Cymbiformis 449, —Having the figure of a
boat in miniature ; that is to say, concave,
tapering to each end, with a keel exter-
nally; as the glumes of Phalaris eana-
riensis. (ororvi.)

CEXEXVI
Cymbelle.—Reproductive locomotive bodies,

of an elliptical form, found in some
Algals.

Cynarvhodum.—Such a fruit as that of the |

Rose, in which many bony achmnia are
inclozed in o fleshy hollow enlargement
of the apex of the flower-stalk.

Cyphelia.—Collections of gonidia in the form
of cups.

Cyplielle —TPale wart-like spots, found on the
under surface of the thallus of some
Lichens.,

Cypsela.—The dry one-celled one-seeded in-
ferior fruit of Composites.

I Cyrrlius.—Bee Cirrhus.

Cystocarpimm.—A  case including a great
many spores in Algals, (ereavii.)

a1
128 o n
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CYC—DEC.

Ciystidia.—Salient cells, accompanying the

basidia, or asci of Fungals; by some re-
rded as antheridia.

Cystis,—The spore-case of certain Fungals.

T Oustula,—See Cistella,

Ciytoblast.—The elementary spherule, derived
from organiec mucus, and preducing a cell
from its side, according to Schleiden.

Dedaleus, — When a peint has a large
cirenit, but is truncated and ragged.
Being wavy and irregularly plaited as
the hymeninm of some Apgarics.

Dealbatus.—Covered with a very opaque
white powder.

Dera,—In Greek compesition = ten.

Deciduonws—Finally falling off ; as the calyx
and corolla of Crueifers.

Declinate —Bend downwards.

Lrecoloration.—The absence of all colour.

Lhecompound, Decompositus—Having various
compound divisions or ramifications,

Dhereasingly pinnale—When leaflets dimi-
nish insensibly in size, from the base of
the leaf to its apex. (exaeviii.)

\\"
CEXXXVIIL.

Decwmbent.—Reclining upon the earth, and
rising again from it. (crxriz.)

L

— B
CEXXIX.

Decurrent .—Prolonged below the point of
insertion, as if ranning downwards, (exl.)
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+ Decursively pinnate—When a petiole is
winged by the elongation of the base

of the leaflets ; hardly different from
pinnatifid.

3 Decursivus.—Same as Decurrent.
Decussate.—Arranged in  pairs that alter-
nately cross each other. (exfi.)

CXLI.

Deduplication—The supposed unlining pro-
cess which some Botanists believe in
when one organ in a flower is produced
opposite another. (See EB. par, 413).

Deferent.—Conveying anything downwards,

Deflezed —Bent downwards,

Defoliation.—The casting off of leaves.

Deformation.—Analteration in the usual form
of an organ by accident or otherwise.

i, —A change consisting of an
abstraction, loss, abortion, or non-deve-
lopment of usual organs.

Dekiscence—The act of splitting into regular

XXX1

Demersus.—Buried beneath water.

1 Denarii—Ten together.

+ Dendrio-thamnodes—A thallus, branched
like a bush.

Dendron—In Greek compounds = a tree,

Deni—Ten together.

Deng—A toothing, (adj. Denfate); having
sharp teeth with coneave edges.  When
these teeth are themsclves toothed, the
part is duplicato-dentate, not bidentate,
which means two-toothed (EB. 118f).
(cxliv.)

Dentato-crenatus—The same as Crenafo-
dlentafus.

Dentato-laciniatug, — When toothings are
irregularly extended into long points.
(ealiv.)

parts, or in some manner dependent upon
organic gtruckure.

Deliguescens.—DBranched, but so divided that
the principal axis is lost trace of in rami-
fications ; as the lhead of an oak troe,

I Deliquivm.—See Emarginale.

Deltoid.—A solid, the transverse section of
which has a triangular outline, like the
Greek A. (cxlit.) Also applied to the |

&

CXLIV.

Dentato-serratus.— When toothings are taper-
pointed and curved forwards, like serra-
tures. {caele.)

CXLIL

outline of thin bodies,
Dendroides—Divided at the top into a num-
ber of branches, so as to resemble the |
head of a tree; only applied to small
plants like Mosses. (caliii.)

CXLIILIL.

e

CXLY.

Denudatus.—When a surface which has once
been hairy, downy, &e., becomes naked.

- Deoperculatus—A term used in deseribing

Mosses, when the operculum will not ze-
parate spontaneously from the spore-case.
(ealvi)

e

CXLVI.
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Deorsum.—Downwards,
Ipauperatus—When some part is less per-
fectly developed than is usual in plants
of the same family. Thus, when the
lower scales of a head of a Cyperaceous
plant produce no flowers, such seales are
said to be depanperated, or starved. I
Dependens.—Hanging downwards.
Depressed.—DBroad and dwarf, as if, instead of |
lengthening perpendicularly, growth had |
taken place horizontally. (exfuii.)

&

CXLYIL

Depresso-truncatis,—Same as Refuge.

+ Deregularis—Something between regular
andl irregular.

Derma.—In Greek compounds — the bark or
rind,

* Dermis—The skin of a plant.

Descending.—Having a direction gradually
downwards.

%+ Descensus.—The root.

Desinentia.—The manner in which a lobe
terminates.

Desmos—In Greek compounds — anything
bound to another or brought into close
contaet with it.

Deuterostrophes.—Spirals of a third degree in
the development of leaves.

Deetrorsug—Turned to the right hand.

Dextrovawm-rolulilis—Twisting to the right.
(eaelpiii.)

4
CELVIIL
Di.—In Greek compounds = two.

t Diacheniwm, Diakenivm.—Same ag Cremo-

carp.

Diackiyma.~The green cellular matter of
leaves. :

Diadelphous.—Consisting of two parcels of
stamens or fraternities (SB. 53).

DEO—DIG.

Diagnoses, — The short characters or de-
geriptions by which plants are distinguished
from cach other.

Dialypetalus.—The same as Polypetalous.

Dialyphyllus—The same as Polysepalous.

+ Diaphysis—A preternatural extension of
the centre of the flower, or of an inflo-

rescence.

Diaphanus, $ Diophanns—Transparent, or
nearly so.

Dichlamydeons—Having both ealyx and
corolla.

+ Dichogamus—When the florets of an in-
florescence are of two separate sexes.
Dichotomig.—A forking or division by two.

(adj. Dichotomus, 1 Dichotomalis)—

Having the divisions always in pairs; a

terth equally applied to branches, or
(cxlix.)

veing, or forks.

CXLIX.

Thielinous.—Having the stamens in one flower
and the pistil in another. '
Diclesium.—A  one-seeded indehiscent fruit

inclosed within o hardened perianth,
as in the Marvel of Peru.
Dhicoceus—Splitting into two cocci.
Dicotyledonous—Having two cotyledons.
Didymus.—Double ; growing in pairs, as the
fruit of Umbellifers ; £ divided into two
lobes, like the prongs of a fork.
Didynanous—Having two stamens longer
than the two others (SB. 173, 2).
Digyitatus.—When several distinet leaflets
radinte from the point of a leaf-stalk.

{cl.)
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DIE—DIS.

T Dieresilis, (adj. Dievesilian).—The same
as Carcerulus.

Difformis, (adj. Difformitas.)—Deformed ;
unusual formation.

D@ﬁ'fﬁec.'w.—-]}mkcn to picces, or sceming to

so.

Diffise —Spreading widely,

fijfusus eolor—A “run ™ colour.

Digitaliformis. — Like campanulate, but
longer and irregular, as the corolla of
Digitalis (VK. 360, 1).

Digitato-pinnate, — When the leaflets of a
digitate leaf are pinnate.  (cli.)

CLL
Digitinervius.—When the ribs of a leaf radiate
from the top of the petiele (EB. 118 ¢).
Digitus, (adj. Digitalis.)—The length of the
Index finger.
T Dilaceratus.—The same as Locerus.
I Dilepidus.—Consisting of two scales.
Dimidiate—When one half an organ is so
much smaller than the other as to scem
“as if missing. (clil.) Hardly different

CLIL

from oblique, except in degree. Also
slit half-way up. “(cliii.)

CLIEL.

Dimidinto-cordatis.—When the larger half
of a dimidiate leaf is cordate,

Lrimotus.—Somewhat remote from.

Dhigeeia, {adj. Dhiecius, fhsicus) — When
the sexes of a plant are bome in different
flowers by distinct individuals, as in
Willows. Expressed by the signs £ 9.

XXXiil

Digico-polygamas.— When some of the
flowers of a diwecious plant produce herma-

s pl:'rmlite flowers.

ipetaions.— Consisting of two petals.

D.L:gﬂsyff-ua,—Twm]cnvcﬁ. pe

Diploe.—That part of the parenehyma of a leaf
which intervenes between the two layers
of epiderm,

Diplostemonons,—Having twice as many sta-
mens as petals,

1 Drplotegia.— A inferior capsule.

Dipterus.—Having two wing-like processes.

Dipyrenus.—Containing two stones or pyrend,

Directé-venosus, — A feather-veined  leaf
whose secondary ribe (primary veins) pass
straight from the mid-rib to the margin
(SB. 195, 197, 198).

Disciform.—Flat and circular; the same as
orbicular. A name given to the cham-

beved pith of such planis as the Walnut,
Discocarpium.—A collection of froits placed
within a hollowed receptacle, as in many
Roseworts,
Discoidal.—Orbicular, with perceptible thick-
ness, slightly convex, and a rounded

(cliv.)

border,

CLIV.

Discolor.—Parts having one surface of one
colonr, amd the other of another colour.
Also any green colour altered by a mix-
ture of purple.

Diseapodium.—The foot or stalk on which
some kinds of disk arve elevated.

Driscus, Disk.— An organ intervening between
the stamens and ovary; it assumes many
forms, the most common of which is &
ring or scales. (clv. a.)

“l.+
CLY.

It is apparently composed of metamor-
phosed stamens.  Also the receptacle of
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certain. Fungals, or the hymeninm of
others,

Dissected.—Cut into many deep lobes. 4

Digsepiments, — The partitions in a fruit
cansed by the adhesion of the sides of
carpellary leaves. Spurious Dissepiments,
are any partitions in fruit which have
not that origin.

Distichous,—When parts are arranged in two
rows, the one opposite to the other, as
the florets of many Grasses (SB. 241).

Dhistinct.—Separate from.

Distractile.—Divided into two parts as if
torn asunder, like the connective of some
anthers (EB. 169 h).

Diurnus.—Enduring but for a day, as the
flower of Tigridia.

Divarvicating,  Divaricatus. — Straggling,
spreading abruptly, and at an obtuse
angle, such as 140°.

Divergence, (adj. Diverging) —Spreading away
at guch an angle as 20° to 407,

1 Diverginervius.—Having the main ribs radi-
ating.

Diversiflorus.—When a plant or infloreseence
bears flowors of two or more sorts.

Diversus.—Variable. DC.

Dodeea.—In Greek compounds = 12.

Dodrans, (adj. Dodrantalis).—Nine inches,
or the space between the thumb and the
little finger separated as widely as possible.

Dolabriformis.—Fleshy,nearly straight,some-
what tercte at the base, compressed
towards the upper end ; one border thick
and straight, the other enlarged, convex,
and thin. (elvi.)

CLYVI.

Doraal—TFixed upon the back of anything.

Dorsiferus.—DBearing something on the back.

Dorswm.—The back of anything; in  the
parts of the flower, that surface which
looks towards the ouiside.

Dotted.—Furnished with transparent recep-
tacles of oil, looking like dots; marked
with punectures.

Double-bearing. —Producing  twice in the
ERTNE REASOTL.

Doubly.—Having a form or structure re-
peated ; doubly toothed = teeth them-
selves toothed, and so on.  See exliv.

Downy.—Covered with very short, weak, close
hairs.

Drupeola—A little Drupe.

Drupe, (adj. Drupaceous)—A fleshy or sue-
culent fruit, with a bony putamen or
lining, as a Plum.

+ Drupe, spurions.—Any fleshy body inclos-
ing a stone.

DIS—EGL.

Ducts—Tubular vessels marked by trans-
verse lines or dots; apparently in some
eases modifications of spiral vessels, when
they ave called closed, annular, reticu-
fated, and scolarifinim, sometimes ana-
logous to pitted tissue, when they arve
called dotted, and form bothrenchyma
(EB. 33, 34, 35, &c.)

Dulcis—Any kind of taste, which is not
acrid.

Dumetum, Dumus.—A low branching shrub.

Duodeni.—Growing twelve together.

Duplex.—Double.

Driplicato-crenatus—When each crenel is
itself crenate.

Druplicato-dentate—When each toothing is
itself toothed.

Duplicato-pinnate—When the leaflets of a
pinnate leaf become themselves pinnaie
}EB. 120, 1).

Duplicato-gerrate—When each serrature is
itzelf serrated.

1 Duplicato-ternatus.—See Biternate.

& Duplicatus.—Growing in pairs,

Duplo—Twice as much as, or twice as
many as.

Duramen.~HMHeartwood. That part of the
timber of a trec which becomes hardened
by matter deposited in it. It is mext
the centre in Exogens, and next the cir-
enmference in Endogens.

1 Dyclesivm.—See Diclesiuwnt.

Dynamis.—A power. A figurative expression
employed by Linnasus to express the degrees
of development of stamens. Thus his
Didynamia signified stamens of two differ-
ent lengths, or of two different degrees
of development.

1 Dyplostemones—See Diplostemonous.

T Dyplotegia.—See Diplotegia.

E, Ex.—In composition = without ; thus ex-
albuminous signifies without albumen.

Eared.—Having two small rounded lobes at
the base. See Awriculate.

* Ebctatus.—See felelatus.

Elorinus.—The colonr of ivory.

i Ebractentus.—Having no bracts.

Elbwrneus—Sce Ehorinus.

Eealcaratus.—Having no calear.

T Echlastesis.—The production of buds within
flowers, in comsequence of monstrous
development § or on inflovescences.

Edentatus, Edentulus.—Not having any teeth.

Edged —When one colour is surrounded by a
very narrow rim of another.

T Ejftorescentia—The action of beginning to
Hower.

+ Effoctus,~—Sterile ; barren; past bearing.

Ejfotintio.~—The removal of leaves.

1 Efuleratus—Said of buds, from below
which the customary eaf has fallen.

+ Eyg-shaped.—See Ovate.

Eglandulosus~Not having any glande.



ECH—END.

Eelinatus—Furnished with numerons rigid
hairs, or straight prickles: as the fouit of
{elvig.)

Castanea vesca.

CLYIL.

T Ehilatus—Not having a perforation; only
applied to pollen grains.

Elgio~In Greek compounds
a mixture of green and brown.

T Elaterium.—Sec Regma. A tricoceons fruit.

Elaters.—Spiral elastic threads, generated in
tubes in certain Liverworts and Scale-
mosses, and supposed to assist in the dis-
persion of spores (VE. 38, 4).

Elafus.—This is said of plants which are
taller than their other organs would have
led one to expect.

% Eleutherantherus.—Having the anthers dis-
tinet from each other.

Elewtherog.—In Greek compounds = dis-
tinet, separate.

Ellipsoidal,—A solid with an elliptical figure.

Ellipticus—A flat body, which is oval and
acute at each end (SB. 145).

Elongatio.—The act of increasing in length.

Elongatus.—Lengthened or streteched out, as
it were.

I Elytriculus,— A floret.

Emarcidus.—Flaceid, welted.

Emarginatura, (adj. Emarginate).—Having

a notch at the end, as if a piece had been |

taken out.  (clviii.)

CLVIIL

Embolus.—A plug ; a process which projects
downwards from the upper part of the
cavity of the ovary in Armeria, and closes
up the foramen of the ovule.

Embracing.—Clasping with the base, See
Amplectans.,

Embryo, (adj. Enbrygoealis). — The rodi-

XXXV

mentary plant, engendered within a seed
by the action of pollen. (eliz.)

| Embryo-buds.—Spheroidal  solid bodies, of
unknown origin, resembling woody

olive eolour, |

nodules, formed in the bark of trees,
| and capable of extending into branches
under favourable circumstanees,

| 3 Embiryo, fixed.—A leaf-bud.

| 3 Embryotegivim, Embryonitega, Embryotege.
—A little papilla, often separating as a
lid, which covers over the radicle of some
kinds of embrye. (el It is the hand

t

ened apex of the nucleus.

T Empennatus.— Pinnated.

1 Emphysematosus.—Bladdery, resembling a

| bladder,

Endeca.—In Greek compounds = eleven,

| Endocarp.—The lining of a carpel ; the inner

| surface of a froit, representing at that
time the upper surface of a carpellary
leaf. The stone of a cherry is its
endocarp.

¥ Endochrom.—A supposed interior layer of
the euticle,

Endochrone.~Thecolouring matter of plants.
In Algals the colouring matter found in
the cells; sometimes the entire contents
of their cells.

P Endogoniuwm.—The contents of the nucule of
a Chara,

Endoplilewm.—The liber of bark :  the inner
layer, containing woody tissue, lying next
the wood.

t Endoplragma.—A partition in the interior
of the frond of some Seaweeds,

T Endoplyllows.—Formed from within a
sheathing leaf; as the young leaves of
Eudngens,

Endoplewra.~—The innermost skin of a seed-
coat.

T Endoptile.—Said of an cmbryo whose plu-
mule is rolled up by the cotyledon, as in
Endogens.

+ Endophyte.—The woody bedy, or timber
of an Exogen, ineluding the pith.

d
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+ Endostere—The same without the pith.

Endorkizal—That kind of germination in
which the original radicle forms a sheath
round the first root which comes from
within the former. (EB. 226).

Endos—In Greek composition = within, or
in the inside of anything.

Endosmosis.—That force which causes a
viscid fluid lying within a cavity to attract
to itself a watery fluid through an organie
membrane. )

+ Endosperminm.—Albumen. }Endogperivi-
eug.—Having Albumen,

+ Endosporus.—Containing spores in the
ingide, as Pulftalls.

Endostome.—The aperture in the inner inte-
gument of an avule.

Endotheciwm.—The lining of an anther.

Enervis—When there are no ribs or veins
visible.

Ennea.~In Greck compounds = mnine.

Enodis.—Without joint or node

Ensiformis, Ensatus.—Quite straight, with
the point acute, like the blade of a broad-
sword or the leaf of an Iris (SB. 8).

Entangled.—Intermixed in so irregular a
manner as not to be readily disentangled,

guch as the hairs, roots. and branches of

many plants.  (elri.)

CLXL

Entire—Having no kind of marginal divi-
sion 3 + alzo nearly destitute of marginal
division, and ¥ not pinnatifid. -

Entophytes.—Plants which grow from within
others, as gome Rhizanths and Fungals.

Ephemerns.—Enduring but a day.

Epi—In Greck compounds = upon.

+ Epiblastus.— A small transverse plate, (a se-
cond cotyledon), found on the embryo
of some Grasscs,

Epiblema.—An epidermis consisting of thick-
sided flattened cells.

+ Epicalyz—The involueellum, or extemal
serics of envelopes beyond the calyx; asin
Malva.

Epicarp~The outermost layer of the peri-
carp, corresponding with the under side
of the carpellary leaf.

Epichilium.—The upper Lalf of the lip of an
Orchid, when that organ is once jointed
or strangulated.  {(elrii. @)

, CLXIL
+ Epichron.—A supposed cxternal layer of
the euticle.

END—EPL.

Epiclinal —Placed upon the disk or receptacle
of a flower.

Epidermis.—The true skin of a plant below
the cuticle.

Epidermoid.—Of or belonging to the skin.

t Epigenus—Growing upon the surface of a
part, as many Fungals on the surface of
leaves.

Epineous.~—Growing close upon the earth.

Epigoninm.—The membranous bag or flask
which incloses the spore-case of a Liver-
wort or Scale-moss when young, Alse
the nueule of a Chara (VK. 13, 5).

+ Epigymophorius— Placed upon a gynophore

or stipe of an ovary.

| Bpigynous, T Epigynicus, 3 Epimenus.—Ap-

pearing to grow upon an o or style,

as the disk of Umbellifers (SB. 135).

Epipterus, T Epipteratus,—Having a wing at
(claiii.)

the summit.

CLXIII
Epipetalus.—Growing on petals.
Epiphlecwm.—The layer of bark immediately
below the Epiderm. The cellular inte-
gument of the bark.

+ Bpipllose.—The Epiderm.

Epiphragma —A membrane drawn over the

mouth of the sporc-case in Urn-mosses,
and closing it up.

Epiphytal.—Growing upon some other plant
without deriving any nutrition from its
jnices, as Mosses, Orchids, &e.

E;ﬁpiyﬁuwi—lnsemd upon a leaf.

T Epiphyses—Warts or protuberances grow-
ing round the hilum or foramen of
certain seeds.  Same as Strophiole.

Epiphyte.—~Plants which grow upon the sur-
face of others, as many Mosses and
Orehids,

+ Epipodivim.—A form of disk consisting of
glands upon the stipe of an ovary. (cleiv. )

CLXIV.
Alse the stalk of the disk itself.
E iperidium.—The peridium or receptacle
of certain Fungals,
Epirlizus.—Growing on a root,
+ Episperm.—The skin of a seed.
Episporangium.—The indusium of 2 Fern
when it overlies the spore-cases, as in

Aspidium (VK. 55, 2).
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EPI—EXE.

Episporium.—A  skin which covers some
spores.

Epithelivm—An cpidermis  consisting  of
voung thin-sided cells, filled with homo-
geneous, transparent, colourless sap,

Ejprizous,—Growing on living animals,

Eplicatus.—Not plaited.

Equally pinnete—~When the petiole of a
pinmate leaf is terminated by wneither
leaflet nor tendril.

Fauitant, § Equitativus, — When the two
sides of & leaf are brought together and
adhere exceptat the base, where they in-
close an opposite leaf whose sides are in
the same state. Hence they look as if
they rode on each other. (clee.)

CLXY.

Eramasus.—Unbranched.

+ Eremus.—A ripe carpel separating from its
neighbours, and standing apart (VK.
327, 3.

Erigetinus.—Living in the tracts of country
called Heaths,

Evrigens.—When a horizontal branch rises
upwards at the point.

T Erisma,~—The rachis or axis of Grasses.

Erion.—In Greek componnds = woolly,

Eroso-dentatus—~Toothed in a very irregular
manner, as if bitten.  (clevi.)

,fj".,b

=
| ¢

Erostriz.—Not having a beak.

Erosus, Eroded.—Having the margin irregu-
larly toothed, as if bitten by an animal.

Erythro.—In Greek compounds = any pure
red,

Erythrophyll.—The red colouring matter of
plants.

XXxvii

T Erythrostomum.— Any aggregate fruit like
that of o Strawberry or Ranunculus,
Escens. —A  termination eguivalent to  the

English ish ; thus, rubescens = reddigh.

T Espathatus—Not having a spathe.

Estivation.—The manner in which the parts
are arranged in a flower-bud.

T Eirabeculotus.—Not eross-barred ; o termn
applied to the tecth of some Urn-mosses.

I Btario, Etaivivwin, (adj. Etairionar),—Such
a kind of aggregate fruit as that of the
Ranunculuz or Strawherry.

Etioloted.—Deprived of colour by being kept
in the dark ; blanched.

T Eustathe—The external layer of a ccll,

Evancscenti-venosus. — When  lateral veins
disappear within the margin (8B, 201).

Erennesgs.—An absence of clevations or de-
pressions.

Erevgreen~Continuing to bear green leaves
all the year round.

Erittatus—Not striped.  Destitute of vitte,

Erolutio,~The act of development.

Er—8ee E. But ero signifies outwards or
external, as in Exc-gens and exiutine,
quasi exo-intine.

Ervalbuminosus,—Having no albumen.

Erxaltatus,— Lofty.

Eranthemofa, — Skin diseases 3 Wlotehes of
leaves, &c.

1 Eronthivm.—DBractlets of the last degree,
incapable of forming axillary buds and
immediately external to a flower.

1 Evapophysatus.—Destitute of an Apophysis.

Frareolatus.—Not spaced out.

Evaristafus.—Destitute of an arista, awn, or

beard.
Erasperatus—Covered with hard short stiff
points,  (cleviii.)

CLXVILL

Excentricua.—0ut of the centre.

Excipulus.—That part of the thallus of a
Lichen which forms a rim and base to
the shield. (clwiz.) Also a  similar

part in certain Fllngﬂ..]i.

1 Ererescent.—See Acerescent.

Excurrent.—Running out ; as when a stem
remaing always central, all the other parts
being regularly disposed round it; as the
stem of a Fir tree.

Excretion.— Any superfluous matter thrown off
by the living plant externally.

1 Exesus—Eaten away ; as when a surface
is irregularly sculptured, as if it had been
worm-eaten or corroded.
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t Exhalantia vase.—Imaginary vessels found
in the epidermis. They are in reality
the sides of confluent cells.

Eiilis—Long and straight; slender.

Erindusiaius.—Not having an indusinm.

Exintine.—The middle coat of a pollen grain,
or, if three or four coatings are present,
then that which is next the intine.

+ Eveemum.—A fringe or double tuft of hairs
at the base of the glumes of some Grasses.

Exogenous—Growing by addition to the
outer parts of the stem.

t Evophyliows—Having naked cotyledons, as
in all Exogens.

+ Exoptilis.—Said of an embryo whose plu-
mule is maked upon or between cotyle-
dons, and not rolled up in one.

+ Exorhizal —That kind of germination in
which the point of the radicle itself
becomes the frst root.

Exosnose.—That foree which causes a wviscid
fluid lying on the outside of an organic
membrane to attract watery fluid through

it.

Ezxogtome~The aperture in the outer integu-
ment of an ovule,

Erostogis—A woody lump or tuberele, such
as is formed at the roots of some trees.

+ Frostylus.—A fruit like that of Labiates.

+ Erotheeiuwm.—The outer coat of an anther.

Explanatus.—Flattened out.

+ Erquisitus.—This is said of parts which are
much larger or more highly coloured than
such parts usually are.  Thus the bracts
of a Coma are br, eoguisite.

Exserted,—Projecting beyond the orifice of an
organ. (clax.)

CLXX.

Ersuceus.—Juiceless.

Extensibility—The property of stretching.

Ertine.—The outer coat of a pollen grain.

Ertra.—0n the outside of, or beyond; as
Extra-axillaris, beyond the axil; Erfra-
foliarius, beyond a leal; Erframedinnus,
bevond the middle.

Extrarius.—Placed on the outside.

Fxtrorsus.—Turned outwards from the axis of
growth of the series of organs to which it
belongs.

Eye.—A term in gardening for a leaf-bud.

Frecies,—The general appearance of a plant.

Feleate~Plane and curved, with parallel
edges, like the blade of a reaper’s sickle:
as the pod of Medicago faleata :

any |
=4y |

EXH—FAS,

degree of curvature, with parallel edges,
reccives this name.

False Bark—That layer on the outside of the
gtem of an Endogen, which consists of
cellular tissue into which filrous tissue
nastes obliguely.

Falsinervie.—When  weins have no vascu-
lar tissue, but are formed of simple,
elongated, cellular tissue; as in Mosses,
Sea Weeds, &e.

Fan-shaped.—PFlaited like a fan ; as the leaf
of Borassus flabelliformis.

Farctus—Filled full of anything, as an erange
wilh pulp.

Farigin.—In rows ; a8 Bifariam, in two rows;
Trifariam, in three rows, &ec.

Parinaceous.~—Having the texture of flour,
s the albumen of Wheat,

Farinosus.—Covered with a white mealy sub-
stance, as the leaves of Primula farinosa.

Fascia, (adj. Fascinfug)—A cross band of
colour.

Fasciated.—When a stem becomes much
flattened instead of retaining its usual
eylindrical figure, ¥ 25 in the Cockscomb,
G (olaei.)

CLXXL

Fasciarivs.—Narrow ; very long, with the
two opposite marging parallel, as the

| leaves of the Seawrack.

Fasciculato-ramosus. — When branches or
ronts are drawn closely together g0 as to
be almost pavallel.

Pustigiate.—When all the parts are nearly .
parallel, with each pointing upwards to




FAS—FLE.

the sky, as the branches of the Lombardy
Poplar.

Fageicle, Fascicled, Fusciculated. — When
several similar things procecd from a
common point, as the leaves of the Larch,
or the tubers of a Dahlia.  (claaid.)

CLXXIL

Fawx.—The orifice of a ealyx or covolla,
+ Faveolotus.— Honey-combed.  See Favo-

L.

Favilla, Pavillidivm.—Sec Cystocarp.

Favogus—Excavated in the manner of a sec-
tion of honey-comb, as the receptacle of
many Composites.

Fuavoso-greolatus.—Divided into spaces re-
sembling the cavities of honeyveoml,

T Pavoso-dehiscens.— Appearing honeycombed
after dehizcence, as the anther of Vis-
cum (EB. 172 1).

Feather-vetned.—Having veins which proceed
from a midrib at an acute angle.

Feathery.—Consisting of long hairs which are
themsclves hairy, as the pappus of Leon-
todon Taraxacum.

Felleus—Bitter as gall.

Fenestra, (adj. Fenestrafe)—An opening
through a membrane, like a window in a

wall.  (elwriii.)

CLEXXIIL

Fer, ferus—A Latin termination signifying
the carrying of something, as florifer, the
carrier of flowers.

Ferrugineus.—Light brown, with a little mix-
ture of red.

Fertilis—Having the power of producing
perfect secds; or fertilized ; or producing
large quantity of seeds,

Fetilus.—Having a disagrecable smell of any
kimd,

XXXIX

Fibrous—Containing a great proportion of
woody fibre; as the rind of a Cocon-nut.
File  elementary—That thread which is
turned round the interior of the tubes
that are called spiral vessels, or of any
gimilar kind of tissue (KB, 80,
Fibwillee, (adj. Fibrillosus)—The roots of
Lichens; any kind of small thread-
shaped reot; also applied occasionally
among Fungals to the stipe.
Fibrovascular.—Consisting of woody tissue
and spiral or other vessels.
Fiddle-shaped.—Obovate, with one or two
deep recesses or indentations on each side

(EB. 119 d).
Fidus, Fissus.—Divided half-way into two or
| more
' Pila adductoria.—The abortive pistillidia
of Mosses,

Fila suceulenta.—The jointed threads which
are mixed with the antheridia in Mosses
(VK. 44, 7).

Filament.—The stalk of the anther.
kind of thread-shaped boedy.

1 Filicology.—That part of Botany which
treats of Ferns.

| Filiform, Filiformis.—Slender, like a thread,

I Fimbria.—A  fringe. An clastic toothed

| membrane, situated beneath the opercu-

' lum in Um-mosses.

| Fimbriated.—Having the margin bordered by

i long slender processes,

| Pimbriato-luciniatus.—Having the edge cut

: up into divisions which are fimbriated.

Pimbrilliferus.—Bearing many little fringes,
‘ as the receptacle of some Composites.
| Fimetarius,—Growing on or among dung.
| Pingeved.—Sce Digitate.
Fisgiparous.—Propagating by a subdivision

of the interior of a cell into two or more
other cells, by the production of a mem-
branous partition or septum, from the
lining of the mother cell.

Figgus.—Divided holf-way ; vsually into a de-
terminate number of segments.  We say
Bifidus, split in two ; Prifidus in three;
and s0 on.  When the segments are very
numerons Multifidus is used.

Fistular, Fistulows.—This is said of & cylin-
! drical or terete bedy which is hollow,
' but elosed at each end, as the leaves and
| stems of the Ouion.
| Plabellatus, Flabelliformis. — See Fon-

shaped.

Flaccidus—Welted ; or relaxed in conse-
quence of the loss of moeisture.

Flagelliforimis. — Long, taper, and supple,
like the thong of a whip.

Flame-coloured, Flammens.—Very lively
searlet ; fiery red.

Flavedo.—Yellowness; a discase in which
the green parts assume that colour.

| Flavescens, Flavidus, Flavus.—A pure pale
yellow,

Flavovivens. — Green, much stained  with
yellow,

Flesh, (of vegetable bodies).—The soft parts.

Any
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Flagellum.—3 A twig, or small branch; also
a runner like that of the Strawberry.
(olariv.)

CLXXIV.

Flexuwose—Zig-zag; having a wavy direction,
gently bending alternately inwards and
outwards, (elery.)

V.

CLEXY,

Flocci.—Woolly threads, found mixed with
sporules in Fungals ; also any wool-like
hairs.

Fioccose.—Covered with close hairs, which
fall away in little tufis,

Floral.—0Of, or belonging to the flower.

Floral Envelopes.—The calyx and corolla, one
or both,

1 FPlorescentia—See Anthesis,

Florets—When many small flowers are col-
lected in clusters or heads, each flower is
called a floret,  Florets of the disk,
are those which oceupy the centre of
the head of a Composite; on the other
hand, Florets of the ray occupy the cir-
enmference,

Florifer.—Flower-bearing.

Fiovifere gemniue. — Buds which produce
flowers ; flower-buds,

T Floriparus.—Producing a flower. Alsoa
monstrosity consisting in the production
of other flowers instead of fruit.

Florus.—In composition signifies flowered ;
as [niflorus, which is one-flowered ; Bi-

g, two-flowered.

Flog—A flower; that is to say, an assom-
blage of organs of which the stamens or
pistil, one or both, form a part.

+ Plog compositus—An old name for the
capitulum,

FLA—FOL.

Flogenli, (adj. Flosculosus).—Same as Florets,

Flower.—8ee Flos.

Fiuwitans.—Floating upon the surface of water.

Fluvialis, Fluviatilis,.—Of, or belonging to
the water.

Freminews—Bearing pistils only.

Foliaceus,—Having the texture or form of a
leaf, (clerwi) as the branches of
Xylophylla.

[
CLXXVL

Foliaris.— Inserted upon, or proceeding from
the leaf; thus a cirvhus folinriz is a ten-
dril growing from a leaf,

Foliation.—The act of leafing.

Folintus.—Clothed with leaves.

Foliifere gemme,—Leaf-buds,

1 Foliiformis.—Sece Foliaceus.

1 Foliiparus—Producing leaves only, as leaf-
buds.

Foliola, (adj. FPoliolatus.)—A leaflet. The se-
condary divisions of a compound leaf. In
the annexed leaf there are many folicles.
(elavii.)
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FOL—FUR. <

T Folioneanus.—Growing from the extremity
of a leaf,

Folivgus.— Covered closely with leaves.

Folliculus.—A kind of fruit, consisting of a
single carpel, dehiscing by the ventral
suture only. [cluwriii.)

CLAXVIIL

Fontinalis, Fontanus—Growing in or near
a spring of water.

Poramen—An aperture.  The foramen of an
ovule iz an aperture through the integu-
ments, allowing the passage of the pollen
tubes to the nucleus (EB. 190).

+ Foraminulosits.—Marked with little holes.

Foraminule.—The ostioclum of certain Fun-
gals.

Forcipatus.—Forked, like a pair of pincers.

Forniz.—Little arched scales in the orifice of
gone flowers.

Fovea, (adj. Poveafus, dim. Foveolatus.)—
A small excavation or pit. Pitted.
(clawix.)

CLXXIX.

Foveola,—Theperithecium of certain Fungals.

Poville—The imaginary fluid or emanation
which it was formerly thought that the
pollen discharged when performing the
act of fertilization. The fluid actually
contained in the pollen-grain.

Foceglove-shaped —Sce Digitaliformas.

+ Pracidus,—Of a pasty texture; between
fleshy and pulpy.

Free.—Not adhering to anything else; not
adnate to any other body.

Fringed.—Bee Fimbriatus.

Frond, Frons.—A combination of leaf and
gtem, a8 in many Algals and Liverworts ;
also improperly applied to a leaf which
bears reproductive bodies, as that of dor-
siferons Ferns. Linngus applied it to Palm
leaves, and so destroyed its meaning.

+ Frondescentio.—The mode of bursting into
leaf.

+ Frondosis.—Covered with leaves ; bearing
a great number of leaves.

* Prondiparous—A monstrosily, consisting
in the production of leaves instead of
fruit.

Fructification.—The parts of the flower;
more properly the frnit and its parts.

T Fructiparous.— A monstrosity, consisting in
the produetion of several fruits instead of
the one which is metamorphosed.

Frogted, — A term applied to surfices in
which o dewy appearance is opaque, as if
the drops were congealed.

Fruit.—That part of a plant which consists of
the ripened carpels and the parts adhering
them,

Pruits, spurions.—Certain kinds of inflores-
cence which grow up with the fiuit, and
form one body with it, a3 a Pine cone.

Frustula, FPrustilla.—The joints into which
the Brittleworts separate.

Frustulogus.—Consisting of small fragments.

FPrutex, (adj. Fruticosus, escens)—A shrub ;
2 woody plant which does not form a
trunk, but divides into branches nearly
down to the ground.

FPruticulus.—A small frutex or shrub.

Fugacious, Fugax—Falling off, or perishing
very rapidly.

Fulciens.—Supporting or propping up any-
thing; said of one organ which is placed
beneath another.

3+ Fulera, (adj.) FPuleratus.—Additional or-
gans, such as pitchers, stipules, tendrils,
spines, prickles, hairs, &c.

+ Fuleraceus.—OfF or belonging to the fulera.

FPuligineus, Fuliginosus—Dirty brown, verg-
ing upon black.

Fulyus.—Dull yellow, with a mixture of grey
and brown,

Fumeus, Fumosus.—Grey, changing to brown ;
smoke-coloured.

* Funalis,—Formed of coarse fibres resem-
bling cords.

I Fundimentalins.—Constituting the essen-
tial part of anything, az the axis and its
ap}mmtagu of a plant.

1 Fundus plante~—The collar or place of
junction of root and stem.

FPungiformis, Pungilliformis.— Cylindrical,
having o rounded, convex, overhanging
extremity. (clrrr.)

CLEXX.

Funginus.—Of or belonging to a Fungus.

FPunicwlus, F.umbilicelis, — The cord or
thread which sometimes connects the
ovule or seed to the placenta.  (elzwwi.)

CLXXXI

1 Funiliformizs.—Sce Funalis.

Furcatus.—Having long terminal lobes, like
the prongs of a fork ; as Ophioglossum
pendulum,



xlii

Funnel-shaped.— A calyx or corolla, or other
organ, in which the tube is obeconical,
gradually enlarging upwards into the
limb, so that the whole resembles a
funnel (cluaxii.)

CLEXXIL

Fupfuraceus—Securfy; covered with soft
seales, which are easily displaced.

Furrowed.—Marked by longitudinal channels;
as the stem of the Parsnep,

Fugeus—DBrown, tinged with greyish or
blackish.

Pusiforniis, T Pusinus.—Thick, tapering to
each end ; as the root of the long Radizh.
T Bometimes conical roots are called
fusiform.

Gale, Galacto.—In Greek compounds = milk
or white as milk.

Glalactites.—White as milk.

Galbulus—A strobilus, whose scales are
fleshy, and combined into a uniform mass,

Galen.—The helmet or arched part of a
flower, always placed at the back; that is,
next to the axis (EB. 150 b).

Galle—A gall; a tumour usually woody,
produced by the puncture of an insect.

1 Gamomeriug— A flower whose parts are
united by their edges.

(famo.—In Greck compounds = united by
the edges; thus Ganophyllus signifies
leaves united by the edges, while Gamne-
sepalous = monosepalous, and Gamope-
taleus, monopetalous,

tranglic.~The mycolium of certain Fungals,

Gangrens.— A diseaze ending in putrid decay.

{?ﬂli—iwulrl.—-{}'l:“a in Algals secreting vegetable
jelly.

{femvinatus.—United or collected in pairs.

Gemini.—Two together.

(reminiflorus,—Two flowers growing together.

Germia.—A leaf-bud,

Cremmatio—The act of budding ; the manner
in which young leaves are folded up in
the bod prior to its unfolding.

T Femmale.—The plumule ; also the ovule,

(reniculale, Geniculafus.—Bent abruptly like
a knee ; as the stems f many Grasses.

FUN—GLA.

Genune.—Small reproductive bodies found in
gome Liverworts, and regarded as being
analogous to leaf-buds. (clwariv.)

CLEXXXIV.

3 Geniculum.~The node of a stem,

Geothermmneter.— A thermometer constructed
especially for determining the tempera-
ture of the earth.

-"famnmycewm —Of or belonging to the old
world.

Germen.—The ovary.

1 Germinal processes.—Parts belonging to or
proceeding from the germen or ovary.

Grermination.—The first act of growth by an
embryo plant, connected with the absorp-
tion of oxygen and the extrication of
carbonic acid. Germination ceases when
the latter begins to be decomposed.

ber.—A pouch-like enlargement of the base

of a calyx, corolla, &e. (clezrs.)

CLXXXY.

1 Gibberosus—See Gibbosus.

Gibbositas—See Gibber.,

Gibbous.  More convex or tumid in one
place than another.,

Gills,—The lamelle or plates growing per-
pendicularly from the cap or pileus of an
Agaric.

Gilvus—Dull yellow, with a mixture of grey
and red,

(fithagineus.— Greenish-red.

Glaber, Glabratus.—Smooth; having no hairs,

(Hladiatus,—See Fnsiformis.

(landacens.—Yellowish brown, the colour of
an acorn.

Glandular. — Covered with hairs  bearing
glands upon their tips; as the fruit of
Roses, the pods of Adenocarpus. (elewesi.)

CLEXXXVL

(Flans,—An inferior fruit, one-celled by abor-
tion, not dehiscing, containing one or
two seeds, and seated in & cupule.

G larcosus —Growing in gravelly places,

(Flavcescens.—Dull green, passing into greyish
blue,



GLA—GRA.

(lands, Glandule. — Wart-like swellings
found on the surfce of plunta, or at one
and of thelr hairs ; they are extromely

(elerryii.)

various in form.

il _

CLEXXVIL

I?fdﬁdﬂiwmjﬂfﬂﬂd%ﬁl:ﬁww.—Buaring glands.

(Hlanduloso-gerratus. — Having  serratures
tipped by glands. (elcwrviii.)

™

CLAXXVIIL

. Glguwcous.—Covered with a fine bloom, like
the Plum or the Cabbage-leaf,

@leba, Flebula—The peridium or the fleshy
part of certain Fungals.

(Hlebule, (adj. Glebulosue)—Little roundish
¢levations of the thallus of Lichens;
also the spores of certain Fungals,

@lobi  spermatici.—The spores of certain
Fungals.

(#loboge.—Forming “mearly a true sphere.
(clemrin) =T

CLXXXIX.
Flobulus—A round deciduons shield, found

in such Lichens as lsidium, formed of

the thallug, and leaving a hole where it
falls off. (cxc.)

CxXC.

(#lobuline.—Elementary ecells ; starch grains,

Globulus.—A kind of perithecium oceurring
Among Fungals. The antheridium  of
Chara (VK. 13, 3).

Ll
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(Flochis, (adj. (Flochidatus, ¥ Glochideus,
(Flochidiatus). — Hooked back at the
point, like a fish-hook (EB. 730 p).

Goiocarpus.—The quadruple spore, or tetra-
chocarp of some Algula.

Glomeratus.—Collected into close heads or
parcels.

Glomeruli.—See Soredia.

Glomerulus, T Glomus.—A cluster of capi-
tula inclosed in a common involucre, asin
Echinops,

(flossology.—That part of Botany which
teaches the meaning of technical terms.

+ (lumella.—That part of the flower of a
Grass now called the palea. Also, in
the language of Richard, one of the
Lypogynous scales in such a plant.

+ Glumelleanus. — Of or belonging to the
glumella.

+ Glumellule.—The hypogynous scale in the
flower of a Grass,

Gluma.—The exterior series of the scales
which constitute the flower of a Grass,

G lutiniwm.—The flesh of certain Fungals.

Flutinosus.—Covered with a sticky exu-
dation,

Gnawed.—See Erosus. :

(Momonical.—Bent at right angles, (cver.)

CXCL

1 Gnomonico-areolatus.—Divided into rect-
angular spaces.

Golilet-shaped.—See Crateriform.

Gongylis.—See Gonidia. The spores of certain
Fungals. Also a round, hard, deciduous
body connected with the reproduction of
certain Sea-weeds,

Gongiylodes —Having an irregular roundish
figure.

Gﬂnmgfun—ﬁmn reproductive granules found
in the medullary layer of Lichens, imme-
diately below the surfuce.

¥ Gonimic.—Organizable, or contributing to
organization,

Gonophorum.—A short stalk which bears the
stamens and carpels in such plants as
.H.nm::l.l:ls, &e. ("t']":- 290 bis. 1}.

(racilis—A long narrow object.

(Framinicus.—When the spots upon a surface
assume the form and appearance of
letters (VK. 29, 6).

+ Grammaopoding.—Having a striped stalk.
Grana tefrasticha.—The spores of certain

Fungals.

(Freniticus.—Growing in granitic soil.

Franular, (ronulaius.— Divided into little
knobs or knots; as the roots of Saxifraga
granulata.

Granules—Any small particles ; grains; the
hollow shells which constitute pollen,
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Grramula.—Large spores contained in the
centre of many Algals, as Gloionema.
(caeii.)

Among Fungals it sometimes expresses a |

E[HOre-CASe,

(iross-green.—Clear, lively green, without
any mixture.

{fraveolens.—Strong-scented; having a smell
which is unpleasant because of it
intensity.

(frisens.—Pure grey, a little verging to Llue.

(frossification. — The swelling of the ovary
afier fertilization.

(rrogies. — Coarse ;3 larger than usual ; as
(froese erenatus, coarsely crenated; Frosse-
serratus, coursely serrated.  (ewedii.)

CXCIIL

(rowing point.—The soft centre of a bud,
over which the nascent leaves are formed ;
and all medifications of it

ruseons. — Divided  into  little  clustered
graing ; as the fecula in the stem of the
Sago Palm.

(Futtatus.—Colour disposed in small spots.

1 Gymnocidiem —The swelling occasionally
found at the base of the spore-case of
Urn-mosses.

T Gymnogynus.—Having a naked ovary.

(fymnos.—In Greck compounds — naked, or
uneovered.

1 Gymanotetraspermus. — Having such a 4-
lobed ovary as is found in Labiates,
which was formerly thought to consist of
four nalied seeds.

Gyniaus, Gymizus.—The depressed stigmatic
surface of Orchids (VE. 119, 4.)

(rynaecium,—The pistil, and all that belongs
to it.

Fynobase.~The growing point inserted be-
tween the base of carpels in a conical

GRA—-GYR.

manner, $0 a8 to throw them into an
obligue position. (exciv.)

CXOLY.

Gynandrous~Having the stamens and style
and ovary all blended into one commen
bady, as in Orchide, Aristplochia. (exe.)
&,

CXOV.

@kaw‘s (adj. T Gymoploratus, T Gimo-
phorignus).—The stalk of the ovary,

within the origin of the calyx (EB. 169a).

¥ Gynostemium.—The column of Orchids;
that is to say, the p&"tf‘nrnmr] by the union
of stamens, Et_-,ln- anek stigma (VK. 119.)

I Gypsens.—8ee Cretaccus.

GFuyratus—See (ircinatus.

(fyroma, (Fyri . —The ring or articulated
circle wh._a surrounds th. spore-cases of
Ferns, (cwevi.)

CXCVI.

Also a button-like shield, such as is



GYR—HEL.

found in the genus Gyrophora.—See
Trica. (cxerii.)

CXCVIL

I Gyrosus—Bent backwards and forwards as
the anthers of Cucurbits, (ceoviii.)

CRCVILL

Habitat.—The situation in which a plant

ws in a wild state.

Huabitus.—The general appearance of 2 plant;
its manner of growth, without reference
ta details of strocture.

Heematiticus.—Dull red, with o slight mix-
ture of Lrown,

Halbert-headed.— Abruptly enlarged at the
base into two diverging lobes, like the
licad of a halbert (EB. 118 f).

Hulf —Sometimes used in the sense of one-
gided ; as half-cordate, which signifies
cordate on one side only. (eweix.)

CXCIX.

Half-netted —When of several layers of any-
thing, the outer one only is netted; asin
the roots of Gladielus communis.

Half-stem-clasping.—Clasping the base in a
amall degree.

Half-tevete—A long narrow body, flat on one
gide, eonvex on the other,

Halved.—When the inequality of the two
sides of an organ is so great that one half
of the figure is either wholly or nearly
wanting,as the leaf of many Begonias. (cc.)

e
,
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Huir-pointed.— Terminating in a very fine
weak point.

Hair-shaped.—The same as filiform, but more
slender, so a8 to resemble a hair ; it is
often applicd to the fine ramifications of
the inflorescence of Grasscs.

Hair's-breadth.—~See Capillus.

Hairs.—Small, delicate, transparent, conical
expansions of the epidermis, consisting of
one or more cells (EB. 73.)

Hairy.—Covered with short, weak, thin hairs.

Half-monopetalows—Having the petals united,
but so slightly, that they easily separate.

Huamato-serratus—When serraturcs have a
somewhat hooked form. (eci.)

CCL

Hami, (adj. Hamatus, T Hamosus).—Hooks,
hairs, or small spines which are hooked
at the point.  (ccdi.)

ar,

CCII.

Hamulosug.—Covered with little hooks.
Hamulus— A kind of hooked bristle found in
the flower of Uncinia, Schleiden regards
it as a third glume, free from the two
which form the flask,
Huastatus.— See Halbert-headed.
Hauriens (radiz).—See Haustorium.
Huausgtorinm—A small root which attaches
itself to the surface of some other plant,
and lives by sucking it. A sucker, as in
Dodder, Ivy, fc.
Heart-shaped.—See Cordatus.
Heart-wood. —The central part of the timber
of Exogens, hardened or altered by age.
+ Hebetatus,—Huaving a soft obtuse termina-
tiom.
Hegemon.—TFibrovascular tissue.
Helicogyratus—Having a ring or gyrs
carried obliquely round it.  (ceidi.

-
=g
+
+

CCIIT.

Helicoid.—Twisted like the shell of o snafl
Helpet, —8ce Gale.
Helvolus.— Greyish-yellow, with a little brown
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Hemi.—In Greek compounds = balf, or
halved.

Hemianatropous.—An ovale which is anatro-
pal with half the raphe free. (ceiv.)

CCIV.

T Hemigoniaris—A flower, & part of both
whose sexes is changed into petals,

1 Hemigyrus.—The same as Follicle, which
B0,

1 Hemizyngymicus.—Half-adherent.

1 Hemiteria.—A monstrosity of elementary
organg, or of appendages of the axis,

1 Hemitrichus~—Half covered with hairs,

Hemitropal—A  slight modification of the
anatropal ovule, in which the axis of the
nucleus is more curved.  (cov.)

\

Cov.

I Henslovian membranc—The cuticle ; so
called because Professor Henslow was one
of its discoverers,

Hepta—TIn Greek composition = 7.

Hepaticus.—Dull brown with a little yellow.

Herbaceous,—Merely green, or thin, green,
and cellular, as the tissue of membranons
leaves, Also producing an annual stem
from a perennial root.

Herbarium.—A  collection of dried plants
systematically arranged.

Hermaplroditus.—Containing both stamens
and pistils.

Hesperidium.— A many-celled superior inde-
hiscent firuit, pulpy within, and ecovered
by a separable rind ; as the Orange.

: 2 Hatfemmr_,mm ( fructus). — An inferior
ruit.

Heterocephalus.—Bearing in the same indi-
villual heads of entirely male flowers, and
others entirely female.

1 Hetervideus.— Diversified in form,

Heterogamous.—When in a capitulum the
florets of the my are either neuter or
female, and those of the disk male,

Heteros—In Greck compounds = variable,
OF various.

Heterotropal.—Lying parallel with the hilum,
A term applied only to the embryo.

(cevi.)
T

CCVIL

HEM—HO0,

Heza—In Greek compounds = six.

T Hexalepidus.—Consisting of six seales,

+ Hexapterus—Having six wings or mem-
branous expansions,

bir nitg,—Having six stones,

Hexapetalvid.—Consisting  of six coloured
parts, like petals,

1 Herarinus —IMaving six stamens.

Hligns.—Gaping ; opening by a long narrow
fissure cut across the shorter axis. (cewid.)

CCVIL

Hibernaculun.—The poetical name of a bud
or bulb.

Hibernalis,.—~Of or belonging to winter.

Hidden-veined.—Having the veins so buried
in the parenchyma, that they are not
visible upon external inspection.

Hilifer.—Bearing a hilum upon its surface,

Hilogfera—The seeond orinternal integument
of a sced.

Hilum.—The sear produced by the separation
of a zeed from its placenta; I any point
of attachment ; also 3 the apertures in
the extine of pollen grains, .

Hinoideus.—When veins proceed entirely
from the midrib of a leaf, and arg parallel
and undivided; as in Ginger-Worts, &c.

When they are comnected by little
cross veins, the term is Venuloso-
hinoidens.

Hippocrepiformis.—Horse-shoe shaped.

Hircinug, T Hircosus.—Smelling like a goat.

Hirsuties, (adj. Hirsufus, Hirtus).—Hairi-
ness ; a covering caused by long, tolerably
distinet hairs.

Higpid. —Covered with long stiff hairs.

Holosericews.—Silky ; so covered with hairs
that it feels soft to the touch, although
the naked eve may fail to detect the
presence of hairs,

Homocarpows.—Having all the fruits of a
flower-head exactly alike,

I Homodromal.—Having all the spires turned
the same way; or the gpires of a lateral
organ the sume as those on a central
organ.

Homogamous—~When all the florets of a
capitulum, &c. are hermaphrodite.

Homeios, or Homo.—In Greek compounds
= alike or similar.

I Homomallus.—When organs originate all
round an organ, but are turned to one
gide of it; the same ns Recurved.,

gt { s, —Uniform. All shaped alike.

Homothalanius.~Resembling the thallus ; a
term employed among Lichens only,

Hooded —8ee Cucullatus,

Hooked-back.—Curved in a direction from
the apex to the base j as the side lobes of
the leaf of the Dandelion (S. B. 160.)
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Homotropal —Having the same direction as
the seed, but not straight (coviiz).

20

CCVIIL

T Horarius.—Enduring for an hour or two
only; as the petals of Cistus.

Hornus~—Anything the produce of the same
year, Hami horné are branches not a
year old.

Horny.—See Corneus.

Hovologivwnm Flore —A time-paper of flowers;
a table explaining the time at which the
same flowers expand in different latitudes.

Hortensis—Of or belonging to & garden,

Hortus siccus.—Same as Herbarium.,

Humifusus.—Spread over the surface of the
ground.

Humilis—Low. When the stature of 2 plant
iz not particularly small, but much
smaller than that of kindred a.p-ecic:s,
Thus, a tree twenty feet high may be
low, if the other species of its genus are
forty or fifty feet high.

1 Humor.—Sap.

Hyalinus,~Transparent, or nearly so,

Hyberngculwm.—Sce Hibernacultm,

H Kz.—Of or belonging to the winter.

yhrids, Hybride—~Plants obtained by ap-
plying the pollen of one species to the
etigma of another.

Hylriditas.—The being a hybrid,

Hyemalis—Of or belonging to winter. Usu-
ally applied to plants that bleom in
winter.

¥ Hydrogera vase.—The spiral threads inside
n spiral vessel ; formerly supposed to be
tubes conveying fluid.

Hygroseopicitas—The property of extending
or shrinking wpon the application or
removal of water.

* Hylus, win.—S8ee Hilwm.

Hymen.—In Greek compounds = a mem-
brane, or memlranons.

Hipmeniwm,—That part of hymenomycetous
Fungals on which the spores are borne;
plates in an Agarie, tubes in a Boletus,
&e (V. K. 26.)

Hymenodes.—Having a membranous texture.

Hymenophorwm, — The pileus of certain
Fungals.

Hymenulwm,—A disk or shield containing
asci, but withont excipulum.

Hyperborews.—~Inhabiting northern regions.

Hyplea—The filamentous, fleshy, watery
thalluz of certain fungoid plants.

Hypha, Hyphasma, Hyphopodium.—The
myeelinm, or stipe of certain Fungals.

Hgg}ﬂ.—]n Greek compounds = under.

t Hypoblastus.—The flat dorsal cotyledon of
a (Frass.

xlvii

Hypanthium, 3 Hypowthodium.—A  fleshy
1'ec{_!'|llﬂcle not inclosed in an invelucre.
{eenr).

CCIXE.

Hypochilivm.—The lower part of the lip of
certain Orchids. (cex. a).

OCX.

Hypoerateriform, 3 Hypoeraterimorphus.t
—An organ, of which the tube is long
and slender, and the limb flat,  (ccxt).

COXL

Hypodermis—The inner layer of the spore-
ease of an Urn-moss.

Hypogeews.—Growing under the earth.

Hypogymous.—Growing from below the base
of the ovary.

+ Hypomenus.— Free, not adherent, arising
from below an organ without adhering
to it

Hypowiclie, Hypostroma, Hypothallus.—
The mycelium of certain Fungals.

Hypophylivs.—Growing on the under side of
& leaf,

1 Hypopodiunm.—The stalk of the carpels.

T Hypopteries.—A wing growing from below
anything, as the seed of a Fir-tree.

1 Hypopteratus. Having a wing produced at
the base or below.




xlviil

+t Hypoplyllivin.—A small abortive leaf, like
a scale, placed below a cluster of leaf-like
branches, or leaves.  (ecwii.)

CCXIIL,

Hyposporangivm.—The indusium of Ferns,
when it grows from below the spore-cases.
(comiii.)

CCARILL

+ Hypostasis —The suspensor of an embryo.

t Hyphostroma.—The mycelium or spawn of
Fungals,

Hypothalfus—Delicate filaments which con-
stitute the vegetation of Coniomycetous
Fungals. The inferior stratum of the
thallus of Lichenals,

Hypothecium.—The cellular stratom below
the thalamium of Lichenals,

Hiysteranthius.—When leaves appear after
flowers; as in the Almond.

Tanthinus—Pure blue stained with red,so as
to be intermediate between the two
colonrs,

Teones,—Pictorial representations of plants.

Jeos.—In Greek compounds = twenty.

Joosaédral.—Having twenty sides, as the
pollen of Tragopogon. (ccwiv.)

/

COXIV.

Ides, or Tdews.~In terminating Greek com=
pounds — similar: as pefaloideus, like a
petal.

* Fdingynus—Not having a pistil.

fd'.:ﬂfkﬁ.zfﬁﬁm.—ﬂnting a different colour or
texture from the thallus: a term used
ATnOTg Lichens.

Tymews.—Very lively secarlet, fiery red.

Tinberlig.—Ilaving no hairs,

Tmbricantin foliw—Leaves which overlap
each other like tiles on o roof,

HYP—INC.

Finbricated, — When  bodies  overlap each
other. Also same as fmbricative,
Imbricative.—~Overlapping at the nage only ;

a mrm of mstivation. (ccir.)

QOO

CCAY.

Tmnargineius,—Having no rim or edge.

Tmmediatus.—Proceeding  directly from a
part, without the intervention of any other
part ; as the flower-stalks of a Taceme.

Tmobilis.—Immovable ; that is to say, not
having a free motion on the part which
bears it; as many anthers,

Tmparipinnatus.—When the petiole of a
pinnate leaf is terminated by a single
leaflet.  (cowvil)

CCXYVI.

TImyplerus.—Entangled, interlaced.

Impregmation.—The fertilization of the ovule
by the pollen-tubes.

Fpubera (@las)—The period of maturity
in fruit anterior to the fertilization of the
ovules.

Inewqualis, 3 Inegquimagnus—~0f unequal
or dissimilar size.

Inequilaterus.—When the two sides of a
figure arc mot symmetrical ; as the leaf
of 2 Begonia,

Incequinerviug,—When the veins of a leaf
are of unequal size,

Inanis.—Empty, not containing anything ; or
merely filled with a loose spongy sub-
Flnnee.

T Inantheratus.—Bearing no anther ; applied
to sterile filaments or abortive stamens.

Inapertus~Not opened, although its habit is
to opemn.

Incanescens.—Having a hoary or gray aspect,
beesuse of the presence of hairs upon the
gurfiee.

Incanus.—See Canus,

Tncarnatus.—See Carneus,

Inciso-servatus.—~Having very deep slashed
serratures.



INC—INF.

Fnciso-dentatus—Having slashed toothings.
{rervii.)

CCXYII.

Incisus —Regularly divided by deep incisions.

Inclining.—Falling back considerably from
the horizontal line.

Incheded.—Inelosed in anything.

Includentia folic.—Alternate leaves which,
in their sleep, approach the buds in their
axil as if to envelope them, asin Sida.
(Le Candolle.)

Tncompletus,—Deficient in some of its parts,
as a flower without corolla, or a calyx
with only a part of it sepals,

Tnconspicuus,—Small in size, not readily
obzerved,

I'nerassatus,—Thicker than usual in propor-
tion to its area; as the leaves of the
Houszeleek.

I Incrustafus.—A term applied to seeds
which grow so firmly to their pericarp as
to appear to have but one integument.
Also coated with earthy matter.

Tncumbent. —Said of an embrye when iis
radicle is folded down upon the back
of the cotyledons. (cowvii.)

Incurvusg, Fnewrvafis.—Curved inwards,

Tndelyiscent.—Not gplitting in a definite man-
ner when ripe.

Indigoticus.—The deepest blue.

Indirecte venosus.—When lateral veins are
combined within the margin, and emit
other little veins, (Link.)

Indivisus,—Not separated into other parts.

Indumentum.—The hairy covering of plants,
of whatever Kind.

xlix

Induplicate, Induplicative. — Having  the
margins bent abruptly inwards, and the
external face of these edges applied to
each other without any twisting, (cexiz.)

CCXTX.

Tndurascens—Hardening by degrees, as the
permanent petioles of a Tragacanth bush.

Tedusivm, (adj. Fndusiotus)—The mem-
branous cover that overlics or underlies
the spore-cases of Ferng. F The annulus
of some Fungals.

Induvie, (adj. Tndwviatus). — Withered
leaves remaining upon a stem, and cloth-
ing it.

Twembryonatus—Having no embryo.

Tuenchipma.—Fibro-cellular tissue ; that is to
gay, cells having the appearance of spiral

vessels.  (cor.)
CCXX,
Tnermis—Destitute of any kind of spines or

prickles.

Twferior —Growing below some other organ;
an inferior calyx grows below the ovary;
an inferor ovary grows, or scems to grow,
below a calyx.

Inflatus.—Thin, membranous, slightly trans-
parent, swelling equally, as if inflated
with air.  (ecaset.)

OCXXT.

Taflexed —See Mcwrvus,
Inflovescence.— The manner in which the
flowers are arranged.
Infossus~—Sunk in anything, as veins in some
leaves, leaving a channel, however.
Infractus.—Sec Incurvus.
Infundibularis, Infundibuliformis. — See
Funnel-shaped.
€



1 INF—INT.

Infundibuli-campanulate.—Between funnel-
shaped and campanulate.  (ccarii.)

COX XL

Tnnate—Adhering to the apex of a thing,
as the anther to the apex of a filament.
(cexwiii.)

COXXIIL

Innovantes Gemme~—The fixed or persistent
buds of Mosscs,

Tanovations.—Shoots which have not com-
pleted their growth: a term wused in
Bryology.

Tnosculatio.
budding.

Frgertion.—The manner in which one part is
inserted into or adheres to, or originates
from another.

T Insertions, medullaiy.—The medullary pro-
cezzes of Exopens,

Titeger—Properly speaking, this means hav-
ing no kind of marginal or other division ;
but sometimes it has been used to indi-
cate not pinnatifid, and also nearly
destitute of marginal division.

Tategra radiz.—A perfectly unbranched root,
not bearing more than a few side fibres.
( coaariv.)

The operation of grafting or

CORALY.

Tutegerrimus—Perfectly free from division
of the margin or other part.

Integra vagina.—A sheathing petiole which
forms a continnous tube, not slit on one
side, as in Sedges, (ccwae.)

Integumenta flovalic—The calyx and eorolla.

Inter.—In composition = hetween; as fnfer-
foliacews,  placed between leaves.
(cerani.)

CCXXVL

Intereellulnr.— Anything interposed between
the cells or tubes of tissue.

T Intergerinum Hgnuim.—The dissepiment of
a fruit.

+ Tntermeding,—Standing between two bodies
in o different row, as petals when they
alternate with sepals. Also halfway
between one thing and another.

Indernode~—The space which intervenes be-
tween two nodes,

TInterrupted.—When any symmetrical arrange-
ment iz destroyed by local causes; a leaf
is interruptedly pinnated when some of
the pinne are much smaller than the
others, or wholly wanting (EB. 120 h}.

Interveniuim. — The space of parenchyma
between the veins,

Intortus.—Twisted upon itself. (cexavii.)

CCXXVIL



INT—

Tnterine,—That coating of the pollen which
is next the extine or outer crust, and |
above the intine or inner lining.

Tntine.~The innermost lining of the shell of
a pollen grain.

1 Intodiscalis.—Inserted within the disk of
a flower.

Tutrg.~—Placed within anything ; as Tnéra-
Joliaceus, placed within the axil of a leaf.
(ecaaviii.)

COXXVIIL

Tatrariug.—Tuarned inwards ; that is to say,
towards the centre of a flower,

Intravalvularis.~Placed within valves, as
the dissepiments of many Crucifers.
{coxwize.)

CCXXIX.

Tntricatus.—See Entangled,

T Introcurvis.—See Incurvus.

fm‘qﬁ-:.ma —8ee Incurvus.

Tntrorsus—Turned towards the axis to which
it appertains; as an anther when its
valves face the centre of a flower,

Introvenivm,—Hidden-veined ; when leaves
are so much buried in parenchyma that
they are not visible on exterual inspeetion.

Tndrugus. —Pushed inwards: as when the base
of a fruit is 2o concave as to scem as
if pushed inwards by the peduncle.
(|

CCXEX,
T Mnwneons,—Said of surfaces covered with
little hooked hairs, as the leaves of some

INV. I

Tnundatus.—Flooded,  Sometimes covered
with water, sometimes dry.

Taus,—A termination expressing the quality

of resemblance, as Calyeins, like a calyx
in position, in colour, &ec.; it also ex-

presses augmentation, as  Culycinus,
having a large calyx. '
Taverted. —H the apex in an opposite

direction to that of some other thing ; as
many seeds,

Tnvertentio folin,—Leaflets which in  their
gleep hang downwards, but touch by
their upper surfaces.

Involucellum.—A diminutive of Fnvolucrum ;
a secondary invelucre, usually not con-
taining more than one or two flowers.

I Involucre lignem.—The name given by
Malpighi to the concentric zones of
wood in Exegens. o

Involucralis,—Ofor belonging to an involuere,

Involucratus,—Having an involucre.

Involucre.—~—A ring or rings of bracts sur-
rounding several flowers.  (ecai.)

CCXXXI.

T Also the peridinm, volva, or annulus

of some Fungals, (eecaxii.)

CCXXXIL

Involute, Tnvolutive.—When edges are rolled
inwards on each side, as the leaf of the
Apple.  (eracrriii.)

&
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Tnvolventia folie.—* Trifoliate leaves whose
leaflets rise up, unite at the summit, and
spread away in the middle so as to form
an arch which shelters the Rowers, as in
Trifolinm incarnatum,” DC.

Trregular.—Having the parts which constitute
one series of o lower dissimilar in size or
form.

Tsaibella yellow.—Queen Isabella of Spain said
that she would never change her shift
till a certain town was taken; the siege
lasted three years, and when Her Majesty
removed her garment it had acquired a
peculiar yellow, which has ever. since
borne her name,

Isidium.—A coral-like clevation of the thallus
of a Lichen, bearing a globule at its end.

+ Taobrious, Tsodynamous.—Growing with
equal force; two of the names of the
dicotyledonons embryo.

¥ Fsogyrus.—Forming a complete spire.

Tsomerus.—Equal in number; an isomerous
flower is one all whose parts are equal to
each other in number.

T308.—In Greek compounds = equal. Placed
before the name of an organ, indicates
that it is equal in number to that of
gome other which iz understood : thus,
Tsostemonous is said of plants the stamens
of which are equal in number to the
petals.

T Jaspideus—* A mixture n-f many colours
arranged in small spots.”  Lecog.

Jeferus—A yellowness of the green parts.
Vegetable janndice.

Jointed —Falling in picees at the joints, or
separating readily there, or furnished with
a distinct joint.  (cenrriv.)

%

/

CCRXXIV.

Also applied to bedies having the appear-
ance of being jointed, as the stem and
leaves of Juncus articulatus.

1 Jubae.—A loose panmicle, such as is often
found in Grasses,

Juga.—The ridges on the fruit of Umbellifers
(VK. 515).

Jugun. : thus, unijugus is
one pair; bijugus two pairs, &c.

Julus,—See Amentunt.

t Junctura—A joint or articulation; the
place where a body spontaneously sepa-
rates into two parts.

Juxta-position.—The manner in which organs
are placed with respect to each other.

Keel, (adj. Keeled).—~Formed in the manner
of the keel of & boat ; that is tosay, with
a sharp projecting ridge, arising from a flat
or concave central plate, as the glumes of
Grasses.  Also see Cariia,
Keramidivm.—See Cystocarp.
Kermesinus—Sce Carming.
Kidney-shaped.—Resembling the figure of a
kidney ; that is to say, crescent-shaped,
with the ends rounded, as the leaf of
Asarum europenm (EB. 117 ).
Kneejointed.—See Geniculatus,
Kneepan-shaped —DBroad, round, thick; con-
vex on the lower surface, concave on the
other ; the same as meniscoideus, but
thicker. See Patelliformis.
Knob-like.~Sce Gongylodes.
Knotted —Cylindrical, uneven on the surface,
as the pod of Chelidonium (SB. 95).

Labellum —The third petal of an Orchid,
usually turned towarde the lower front of
the flower, and wvery different in form
from the remainder. Also a similar petal
in other flowers (VK. 120,

Labiate.—A term applied to a monopetalous
calyx or corolla which is separated into
two unecqual divisions, the one anterior,
and the other posterior, with respect to
the axis. (corran.)

CCXXXY.
Labiatifiorus—A term confined to Compo-
sites whose corolla is labiate.
T Labiose,—A polypetalous corolla having the
appearance of being labiate,
Latbivem.—The lower lip of a labiate corolla.
T Labyrinthiformis—Marked by sinuous in-

tricate lines : same as Dodalens,



LAC—LAT.

Lac.—A fluid having an opaque appearance,
and either white, orange, or some such
colour, occurring in many plants.

Lacerus—Trregularly divided by deep inci-
sions,

Lacinia, (adj. Lacindafus)—A slash. A
deep taper-pointed incision.

Lacinula.—A small lacinia or slash ; also the
inflected point of the petals of Umbellifers.
(eerrxvi.) :

COXXXVL

T Lachrymeeformis—Tear-shaped ; the same
as pear-shaped, except that the sides of
the inverted cone are not contracted ; as
the seed of the Apple.

Lactescens.—Containing lac, or milk,

Lactens.—Milk-white ; dull white verging to
blue.

Lacuna, (adj. Lacunose.)—A large
depression or excavation (VK. 31),

1 Lacunoso-vimosus—Marked by irregular
cracks and excavations,  (eerreedd.)

deep

CCXXXVIL

1 Lacunoso-rugosus.—Marked by deep broad
irregular wrinkles, as the shell of the
Walnut or stone of the Peach,

Lacustris.—~Growing in lakes.

Levigatus—Having the appearance of being
polished, as many seeds, (oorrrvii.)

CCXX X VIIL

Lavis.—Free from asperities or hairs, or any
sort of UNCYETIT eSS,

Lageniformis,.—Shaped like a Florence flask,
(coxwxaiz.)

CCXXXIX.

Lagopus—~Hare-footed. A term applied to
parts which are so closely covered with
lomg hairs as to resemble o hare's fool; as
the rhizome of some Ferns, and the in-
florescence of some Grasses.

Lamella, (adj. Lamellar)—A plate or thin
part such as is found at the end of many
styles.

Lamelle, Lamine, Lamellule.—The gills of
Fungals ; vertical, membranous, radiating,
or branching plates belonging to a pileus.

Lanina.—The blade of a leaf; that expanded
part which terminates the petiole if there
be one.

Lamina profigera.—A term among Lichens,
# A distinet body containing the sporules,
separating from the apothecia, often very
convex and variable in form, and mostly
dissolving into a gelatinous mass" —
(frev.  The waxy plate or disk eccu pying
the centre of the apothecium, (ccel.)

CCXL.

Laminating.—Separating into several plates
or layers.

Lana, Lanvgo, (adj. Lonatus, Lanuginosus).
—Long, dense, curled, and matted hairs,
resembling wool; a8 in  Ferbascum
Thapsus.

Lanceolate.—Narrowly elliptical, tapering to
each end (EB. 117 m).

Lanceolafe-hastate—A hastate leal whose
principal lobe is lanceolate.

Lanceolate-sagittate~A sagittate leaf, whose
principal form is lanccolate,  (cexli.)

CCXLI.

Lapidosus—Growing in stony or pebbly
places.

Lappaceus.—Having the appearance of a lappo
or bur; that is to say, of o round body
covered with small hoeoks.

Loatera.—Bides; the two opposite sides of a
stem or similar body.

Lateral—Fixed near or upon the side of any
thing.

1 Laterinervins—Straight-veined, like the
leaves of Grasses.

I Lateristipulus.—Having stipules growing on
its sides,

Lateritivg.—Red brick colonr.

Later~The same as Loe, which see: but
extended to any kind of viscid fluid con-
veyed in laticiferous vessels, whether
opague or not,

Latex granuwles.—Particles of starch or other
matter, loating in the latex.
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Laticiferows vessels.—A continuous anasto-
mesing tubular tissue in which latex is
conveyed, It is probably a modification of
cellular tissue, formed ina simila way to
bothrenchyma (EB. 46, 47).

Lavender colouwr.—Pale blue, with a slight
mixture of grey.

Larus.—Baid of parts which are distant from
each other, with an open armugement,
such as the panicle among the kinds of
inflorescence (EB. 140, 1).

Lewd-colowred.—Slate-coloured, with o slight
metallic lustre.

Leaf—An expansion of the bark, placed
symmetrically with regard to other leaves,
and performing the offices of respiration
and digestion when in its perfect condi-
tiom 3 in an incomplete or modified state,
constituting all the forms of the append-
ages of the axis. It is simple when
not eut inte separate parts, and compound
when divided into other distinct parts.

Leaf-buds.—DBuds from which leaves only
are produced : they are called normeal
when produced at the axils, adventitious
when they occur in places not axillary,
and latent when they are undiscoverable
by the naked eye.

Leaflet.—One of the divisions of a compound
leaf.

Leaf-like~—See Foliaceus.

Leaf-stall—The (unexpanded) base of a leaf
connecting it with the stem.

Leathery.—8ee Corigceus.

Leather-yellow.—Whitish yellow.

¥ Lecus.—See Corin.

Legume~—The fruit of leguminous plants; a
solitary two-valved carpel, bearing its sceds
on the ventral suture only.  (vexlii.)

CCRLIL

Femon-coloured.—The purcst yellow, with-
out any brightness ; as in a Lemon when
ripmt.

Lm;i-::!ﬂm, (wlj. Lenticellatus).—Lenticular
glands, Rudimentary roots appearing on
the surface of the stems of many trees in
the form of small conical swellings.

LAT—LIG.

Lenticwle. — The spore-cases of certain
Fungals.

Lenticularis, Lentiformis.~—Resembling a
double convex lens.

Lentiginosus—Covered with minute dots, as
if dusted.

Leng-shaped.—See Lenticularis.

} Lepals—Sterile stamens.

% Lepicena.—The glumes of Grasses.

Lepides, (adj. Lepidotus).—Seurfs; minute
peliate scales, such as cover the foliage of
Eleagnus.

Lepiota—The annulus of certain Fungals.

t Lepisma.— A cup-shaped disk.

Lepra, (adj. Leprows).—A white mealy mat-
ter which exudes or protrudes from the
surface of some plants; leprosy.

Leprogus—Having a scurfy appearance.

Leptos—In Greek compounds slender,
graceful ; as  Lepfophylius, slender-

leaved.,

Leptotichus.—Thin-sided ; a term applied
only to tissue,

Lettered —See Grammicus.

Leveo~In Greek compounds = white.

Lianes.—Woody twining or climbing plants.

Liber, (adj).—Free; as when there is no cohe-
sion between parts in contact with each
other.

Liler (subst.)—The inner lining of the bark of
Exogens, where alone its woody matter
resides,

Lichenologio—That part of Botany which
treats of Lichens.

Ligula.—A strap. The radiant florets
certain Composites (ecxliii) ;

S
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LIG—LOM. Iv

the membrane which occurs at the base
of the lamina of a Grass-leat’; § also cer-
tain appendages found on the coronet of
some Asclepiads, alternating with the
horns and spreading over the corolla (EB.
161, ¢).

1 Ligamentum.—Same as Raphe,

Ligneus, Lignosus.—Having the texture of
wood ; of or belonging to wood.

Lignum.—The wood 3 that central part of a
stem which lies below the bark, or its
equivalent, the cortical integument.

Ligulatus, — Strap-shaped, mnarrow, mode-
rately long, with the two margins
parallel,

Liguliflorue—Having & capitulum composed
exclusively of lignlate florets.

Lilge.—Pale dull violet, mixed a little with
white.

Limnh~—The flat expanded part of a petal.

Lintbatus— Having one colour, surrounded by
an edging of another.

+ Limes compmnunis.—The neck or collar of a
plant. See Collun.

Line, (adj. Linealis).—The twelfth part of an
inch.

Linea fransversalie.—The ostiolum of cer-
tain Fungals,

Finear.—~Narow, short, with the two mar-
gins parallel; as the leaf of the Yew-tree.

T Lineatipes.—Having a lined or striated foot-

gtalk.
Lineatus,—Lined. Marked by fine parallel
lines,

+ Lineata vasa,—Vessels marked by trons-
verse lines, such as the annular, scalari-
form, and other forms of the duct.

Lined. —Seo Lineatus.

Linguiformis—Having the form of a tongue.

Liguor amitios,—The fluid that is contained
in the sac within which the embryo is
engendered.

Livella.—A linear shield with a furrow along
its middle, in such Lichens as Opegrapha,

CCELIV.
Littoralis,—Growing on the sen shore.

1+ Lituatus—Forked, with the points a little
turned outwands.

+ Lituretus.—When spots are formed by the
abrasion of the surface,

Liver-coloured.—See Hepouticus.

Livid—Clouded with greyish, brownish, and
bluish.

Lobiolus.—The small lobes into which the
thallus of some Lichens ia divided.

Lobulatus.—~Divided into small lobes.

FLobulius—A small lobe,

Locelli, Loculi.— The peridia of certain
Fungals.

Lovellus.—A secondary cell ; a small cell
within a larger,

¥ Locwlatus, Locularis—Divided into cells.

Loculus, T Locuwlamentum.—A cell or cavity;
usually the cell of a fruit or ovary ; that
ig to sy, the cavity of one or more
carpels,  Also the perithecium of certain
Fungals,

Loculicidal —That mode of dehiscence which
consists in ripened carpels splitting or
dehiscing through their backs. (ccelv.,
cealpi.)

CCXLY, CCXLYI.
Loculosus.~Divided by internal partitions
into cells, as the pith of the Walnut-
tree. This is never applicd to fruits.
(eclvii.)

Locusta,.—A spikelet of Grasses; that is to
say,one of the collections of florets formed
in such plants. {m.rhm}

COXTLVIIL

Lodicule,—The hypogynous scales of Grasses.
Levis— Level, necither rising into promi-
nences nor sinking into channels, &e.

Longpitudo.—In the diveetion of growth.

Loose.—See Larus,

Loratus.—See Ligulatus.

Lomentum, (adj. Lomentaceus.)—An inde-
hiscent legume, which separates spon-
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tancously by a transverse articulation
between each seed.  (ccaliz.)

COXTIX.

3 Lorica.—The gkin of a seed.

Lorulum.—The filamentary branched thallus
of some Lichens,

L«tw&pa'iw.—-fihinfng.

Lumbricalis, — Worm-shaped ; a term ap-
plied to the worm-like lobes of the frond
of eertain Sea-weeds,

Lumatus, Lunulatus(dim.)—Crescent-shaped.

Lrupt?;rﬁ.sr—-—ﬂesembling a head of hops.

CCL.

Lupuline—Waxy globules, resembling pollen,
found on the bracts of the female flowers
of the Hap.

Lowrid . —Dirty brown, a little clonded.

Luteofuscus.—Between yellow and fuscouns.

1 Luteolus.—Sce Flavescens.

Lutescens—Yellowish, See Flavescens.

Lutens.—Buch yellow as gamboge.

T Luwuria, Lucurics—Rankoess ; an unna-
turally exuberant growth,

Lycotropal.—An mthotropal ovule curved
downwards like a horsc-shoe.  (ecli.)

CCLI.

T Lympha,~—Sap. The ecrude unelaborated
fluid of vegetation.

T Lymphaeducts—Sap-vessels,

Lyrate, Lyreshaped, T Lyratipurtitus, 3 Ly-
rafisectus.~Pinnatifid, with the upper
lobes much larger than the lower. (cclii.)

CCLIL.

LOR—MAN.

{ Lysis.—The metamorphosis of a part,

Macrantlus—Long-flowered.

1 Macrocephalus,—Big-headed. A term ap-
plied to dicotyledonous embryos whose
cotyledons are consolidated.

1 Muacropodal. — Big-footed. A term ap-
plied by Richard to the embryo of Grasses
whose cotyledon was mistaken by that
author for a radicle.

Macros.—In Greek compounds — long ;
sometimes, lanre,

Macula, (adj. Maculafus).—Marked with
hroad irregular blatehes.

Malaeoid.—Having a mucilaginons texture.

Muale sysiem.— All that part of a flower which
belongs to the stamens.

1 Malicoriwm.—The rind of the Pomegra-
nate.

Mualleolus.—A layer; a shoot bent into the
ground and half divided at the bend,
whence it emits roots.  (ecliii).

" COLIL
Malpighiacei pili—Hairs attached by the
middle. (ecliv.)

‘W"

CCLIY.

Mamilla—~The apex of the nucleus of an
ovule.

Mammaformis, Mammillaris,—Teat-shaped.
Conical, with a rounded apex. (ecelr.)

CCLY.
Manecus.—Deficient in something ; wanting.




MAN—MEN.

Manicote—~Said of surfaces covered with
hairs, s0 entangled that they can be
etripped off like a skin.

Murcescens, Marcidus.—Not falling off until
the part which bears it is perfected, but
withering long before that time, as the
flowers of Orobanche.

Marcor.—Welting, or flaceidity caused by loss
of water.

Marginal.—Belonging to the margin or edge
of anything.

Marginate.—Fuornished with an edge of a
different texture from the remainder of
the body. (ecled.)

CCLYT,

Muargo thallodes.—The rim of the shield of a
Lichen, formed by the thallus. (eclviz.)

CCLVIL

Marmorafus—DMarbled ; traversed by irregu-
lar veins of eolour, as a block of marble

often is.

Masculus, inus.—Whatever belongs to the
stamens.

+ Masked.—See Personate. A body is also

gaid to be masked when its true nature is
concealed or disguised.
Massa  seminalis, — The flesh
Fungals.
Muassa sporophore, thecigera—The spore-
case of certain Fungals.
Masses.—Collections of anything in unusual
quantity ; as, for example, pollen masses,
which are unusual collections of pollen.
1t Mossulee—The secondary masses of the
sectile pollen-masses of some Orchids.
Matriz pollinis—The cell in which pollen-
grains are developed.
Matutinus.—Happening early in the morning.

of certain

Ivii

Mealy.—See Farinaceus.

+ Meandriforni—Having a bending or mean-
dering direction ; as the cells of the
anther of Cucurbits. (cxeviii)

Mentus intercellulares. — Passages  between
the cells or tubes of which plants consist.

Meatus pnewnfici—Air passages in the
interior of planis.

Mediocris—Intermediate between large and
small. :

Medulla, (adj. Medullaris.) — The pith;
that central column of cellular matter over
which the wood is formed in Exogens;
Fany pith-like mass. The caro of certain
Fungals.

+ Medulle seminis.—The albumen of secds.

Medullary vays—The cellular plates or pro-
cesses which connect the pith of Exogens
with the bark, constituting the “silver
grain " of their wood.

Medullary sheath.—A thin stratum of spiral
vessels formed immediately over the pith.

Medullosus—Having the texture of pith.

Megalos.—In Greek compounds — large.

Meiogyrus,—DBut little volled inwards.

Meion.—Less ; prefixed to the name of an
organ, indicates that it is something less
than some other organ understood.

Meiostemonous. — Is said of a plant the
gtamens of which are fewer in number
than the petals,

Melanism.—A disease producing blackness.
Melas—In Greek compounds = black with-
out the mixture of any other colour.
Millens—Having the taste or smell of honey.
Melligo.—~Honey-dew ; a disease of plants in
which an unnatural secretion of sweet

matter appears on their surface.

Mellinus.—The colour of new honey.

t Melonidium, T Melonida, — An inferior,
fleshy, many-celled fruit; such as an
Apple.

Melon-shaped, Melowiform. — Trregularly
gpherical, with projecting ribs; as the
stemn of Cactus Melocactus.

+ Membrana gongylifera.— The hymeniom
of certain Fungals.

Membranous, Membranaceus, — Thin  and
gemi-transparent, like a fine membrane ;
as the leaves of Mosses,

+ Membranwlg.—The indusium of Ferns.

+ Memunonius,—A brown black colour; pitch
black.

Meniseatus.—~—A cylinder bent into half a
circle, (cclviii.)

J

CCLVIIL.

Meniseoid.~—Thin, concavo-convex, and hemi-
spherical, rescmbling a watch-glass.
Menstrualis, Menstruus, — Lasting for a
month. Bimestris is said of things that
exist for two months; frimestres, for

three months, &c.
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Mentum.—A projection in front of the Aowers
of some Orchids, caused by the extension
of the foot of the column. (ecliz.)

CCLIX,
Mervenchyme, — Spherical
(EB. 2).
Mericarp.—One of the half fruits of an
Umbellifer: it is a carpel ripened and
separated from a common axis or growing
point.
Meridianus~—Happening at noontide,
Merigmatic—Separating by the formation of
internal partitions ; cellular tissue is often

coellular  tissue

thus multiplied.

T Merithallus.—An internode.

Meros—In Greek compounds = the parts of
a flower. Thus the annexed diagram is
pentamerons, that is to say, is composed of
parts arranged in fives. (cel.)

~ N
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CCOLX,

Mesenderica. — The mycelium of certain
Fungals.

Mesocarp.—~That part of a pericarp which livs
Letween the outer and inner skins or in-
tepuments,

T Mesoeauleorhiza.—The line of demareation
between the ascending and descending
systems in M., Gaudichaud’s © Phyta.”

Mesochilism.—The intermediate part of the
lip of such Orchids as have it separated
into three distinet portions.

I Mesocolla.—A supposed distinct interme-
diate layer of the cuticle, interposed
between its upper and lower surfaces,

Mesodermis.—The middle layer of tissue in
the shell of the spore-case of an Urn-
MOss.

Mesophlazwm.—The cellular integument of
bark, overlying the liber, and underlying
the epiphleum (EB. 84, e).

Mesophyllum.~—All the interior parenchyma

of a leaf, lying between the two skins.

MEN—MON.

I Also, in the language of Gaudichaud,
the line of demarcation between the stalk
and blade of a leaf,

1 Mesophaytuin—The line of demarcation be-
tween the internode and petiole.

1 Mesogperm.—See Sarcoderin.

T Microbasis—Same as Clarcerule.

Micropyle—The aperture in the skin of a
secd which was once the foramen of the
ovale. It indicates the position of the
radicle.

Mieros—In Greek compounds = small.

T Miliary (landsy—are the stomates,

Mtk vessels.—Those tubes which contain the
milky fluids. See Cinenchyma and Loti-
ciferous vessels,

+ Mill-sail-shaped.—Sec Molendinaceus.

Miniatus—Scarlet, with a decided mixture
of yellow.

Mitriform.—Having the form of a mitre;
that is to say, conical and not slit en one
side ; applied to the Calyptra of Urn-
mosses, in  opposition to dimidiate.

CXLI.

+ Miztinervivs—Havwng veins of various
sizes forming & net-work, as in the Rose
(SB. 11).

Modioliformis—Shaped like the nave of a
wheel, round, depressed, with a very
nurow orifice ; as the ripe fruit of
Gaulthera.

Molendinaceus.—Furnished with large, per-
pendiclar, wing-like cxpansions. (celwii.)

COLXIL
Molybdos.—In Greck compounds = lead-
coloured.
Moniliform.—Necklace-shaped, eylindrical, or
terete, and contracted at regular intervals
(EB. 73 d).
Mono.—In Greek compounds = one.
Monocarpicus, Monocarpous. — Producing
fruit but onee in its life, as an annual, or
such perenmials as the Ameriean Aloe,
which always perishes after flowering.

Monochlemydeous—Having but one floral
envelope,




MON—MUN.

Monadelphous. —aving  all the stamens
united by their filaments into a tube.
(ecluiii.)

&
COLXITL
T Monoclinous.—Having the two sexes in

the same flower ; hermaphrodite.

Monoeotyledonows.—Having only one cotyle-
dom, or if two are present, then having one
much smaller than the other, and on a
different level,

Monodichlomydeous.— Having indifferently
either a calyx only, or both calyx and
corolla,

Moneecious—Having male and female organs
in different flowers on the same plant. It
is expressed by the signs §—§ .

Monogamia, (adj. Monogamicus.)— Having
flowers distinet from cach other, and not
collected in a capitulum,

+ Monogenous—The same az Endogenous.

Monogynus.— Having but one style, cven
althongh many carpels be present.

Monvicus.—See Monweeious.

+ Monolepidus—Having but one scale.

Monopetalous.—Having all the petals united
by their edges.

Monoplyllous.— Having only one leaf; or
geveral leaves united by their edges into
one. (colwiv.)

CCLALY,

Monopterus.—Having one wing.

Monopyrenus.~Containing one stone.

Monosepalus—THaving the sepals all united
into one body by their edges.  (ecleiv).

Muonstrositas.—Any unusual kind of deve-
lopment, or absence of development,

+ Morig—The parts of a flower in general ;
as Pentamorius, which signifies all the
parts being arranged in fives.

Moyphosis—The manner of development ;
the order or mode in which organs form
themselves from their earliest condition
till their final state.

lix

Monostichus.—Arranged in one vow. (cclew.)

CCLXY.

Morphus.—In Greek compounds = shape or
appearance ; as Rhizomorplus, having
the appearnnee of a root.

Moschatus—Having the smell of musk.

Mother eelle.—Cells in which other cells are
generated.

Morphology—That part of Botany which
treats of the transformations of organs.

Mucidus—Musty ; smelling of mouldiness,

Mucous, Mucosus,—Covered with a slimy

secretion, or with a coat that is readily
soluble in water, and becomes slimy.

Mucro, T Mucrong.—A sharp terminal point.

Mucronate.—Abruptly terminated by a hard
short point.

Mucronato-serratus.—Having the serratures
terminated by a hard short point.

Mucus—CGummy matter soluble in water.

Mulez—Plantz obtained from the seeds of
one plant fertilized by the pollen of some
other species.

Mult, multus—In Latin compounds = many.

Multiceps.—Having many crowns, a3 some
roots.

Multifariam.—In many rows.

Muitiferus.—Producing several times in one
BCASONI.

Multifid— Cut hLalf way into many seg-
ments.

Multiflorys—Bearing many flowers.

Multifoliatus.—Bearing many leaves,

Multijugus,— Bearing 2 very considemble
number of pairs of leaflets.

Multiple.—Composed of several distinet parts.

Multiseptatis.—Divided by many stages into
many chambers, as the pith of the
Walnut. {coxleiz).

Mﬂfﬁaﬂriﬂ!ﬂa.—lﬂ MANY FOWSs,

Munientia folia—Protecting leaves, which
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overhang or otherwise guard parts re-
quiring protection.

Muricated.—Furnished with numerous short
hard excrescences. (eelowi.)

CCLXYL

Murinus.—Mouse-coloured ; grey, with a
touch of red.

1 Muscariform.—Formed like a brush or
broom ; that iz to ey, furnished with
long hairs towands one end of a slender
body (eelevii.) as the style and stigma
of many Composites,

R
|

CCLXVIL

T Muscarivim.—A collection of corymbose
branches, such as are found in many
Asters,

Muscology—That part of Botany which
treats of Mosses,

Mushroom-headed —See Pungiformis.

Mutabilis—Changeable in colour or in form.

Muticus—Pointless. Employed only in con-
tradistinction to some other term indicat-
ing being pointed : thus, if, in contrast-
ing two things, one is said to be mucro-
nate, the other, if it had not a mucro,
would be called muticous ; and the same
term would be equally employed in con-
trast with cuspidate or aristate, or any
such, It is also used absolutely.

Miycelium,—The spawn of Fungals; i.e., the
filamentons matter in which they all ori-
(celeviit,)

ginate,

COLXVIIT,
Myeelitha.—The mycelinm of certain Fungals
in a stony bed, as in the Pietra fun-
ghaie,

MUR—NEC.

Myecetologic.—That part of Botany which
treats of Fungals,

Mycina.~—Such a shield as occurs in the
genus Bieomyces among Lichens, (celwiz.)

COLXIX,

Nail.—Half-an-inch, or the length of the nail
of the little finger.

Naked seeds—Seeds having no pericarpial
covering, as in Conifers and Cycads.
Napiformis.— Turnip-shaped ; having the

figure of a depressed sphere, as the root
of the Turnip-radish.
Natans—Floating under water ; as Con-
fervas.,
T Nawca.—Seeds having a very large hilum,
as that of the Horse-chesnut, Achras, &e.
(eelaz.)

CCLEX.

¥ Naucum.—The fleshy part of a drupe.

Nave-shaped.—See Modioliformis.

Navicwlaris,—Sce Cymbiformis.

Nebulosus—8Bee Cloude

Necklace-shaped —See Moniliformis.

Negrosis.—Canker. A drying and dving of
the branch of a tree, beginning with the
bark and ecating gradually inwards,

Nectar.—The honey of a flower; the super-
fluons saccharine matter remaining after
the stamens and pistil have consumed
all that they require.

Nectarifer—Containing honey.

¥ Nectarilyma.—A collection of long hairs
found on the inner surface of some
flowers, as Menyanthes.

Nectariwm.—A place or thing in which honey
is seereted ; T also any supplementary or
anomalous organ in o flower. The term
has even been extended to mere disco-
lorations.

+ Nectarostigima.—A gland secreting honey
in certain flowers, as the Ranunculus.
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¥ Nectarothece.—Litérally a honey or nectar-
case. ‘The spur of certain flowers. See
Calcar,

Needle-shaped.—Linear, rigid, tapering to a
fine point from a narrow base, as the
leaves of Juniper.

Nema.—In Greek compounds = the filament.

Nematodes, — Filamentous, thread-like; a
term applied to Conferve.

Nemvorosus.—Growing in groves,

Nemathecium.—A case, resembling a spore-
case, and containing numerous threads, in
ecrtain gpecies of Splwrococceus.

Nephroidews.—Kidney-shaped, which see.

1 Nephrosta.—The spore-case of the plants
called Liveopods.

Nerved, Nervatus, Nerviger, Nervosus.—
Having several ribs. (eclari.)

CCLXXI.
Nervation.—The manner in which veins are
arranged.
Nerves, Nervures—The ribs or principal
veing of a leaf,
Neffed, — Covered
which project a little.

with reticulated lines
(colierii.)

CCLXXIL

Any arrangement of veins which irregu-
larly anastomose.

+ Nidosue, orosus.— Having a disgusting
gmell between that of burnt meat and
roticn egps.

Nidulans, 1 Nidulatus.— Nestling. Lying
free in a cup-shaped or nest-like body;
{(cclxaiii) as in the genus Nidularis, or
the baskets of Marchantia.

Also lying loose in pulp like the sceds of
true berries,  (celrai.)

COLEXIY.

Nidulariuwm. — The myeelinum of eertain
Fungals.

Niger.—Black. Black alittle tinged with grey.

Nigredo—DBlackness,

Nigrescens, Nigricans,—Blackish.

Nigritus, — Blackened ; as when a portion
only is black—as the point of the glumes
of a Carex.

Nitidus.— Having a smooth, even, polished
surface ; as many seeds.  (ccleen.)

CCLXXY.

Nivalis—Growing near snow, or appearing at
a season when snow is on the ground.

Niveus.—Snow-white, the purest white.

Nodosus, Nodulose.—Knotted ; an irregular
form of necklace-shaped; chiefly applied
to roots.  (coloawi.)

CCLEXXYVIL
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Node—That part of a stem from which o
leaf, whether complete or incomplete,
arises ; they are siid to be ¥ open when
the pith passes through them without in-
terruption, and } elosed when the pith is
interrupted in their vicinity. They are
also snid to be I single when they bear
no apparent buds, ¥ eompownd when
their buds are manifest. If they do not
surround the stem they are idwe-r:fe:‘!, if
they do surround it they are I entire.

Nodogitas,—A knot; a woody swe].lmg of any
kinil.

T Nomologia.—That part of Botany which
relates to the laws which govern the
variations of organs.

Noni.—Nine together.

Nowws.—~The ninth.

Normal.—When the ordinary structure pe-
culiar to the family or genus of a plant is
in ne wise departed from.

Nothus—False or bastard ; nsually applied to
the false roots formed by parasites when
they attack living plants. (celawvii.)

COLXXYIIN,

Noveni.—Nine.

+ Nucamentum.— An amentum or eatkin.

Nucamentaceus,—Having the hardness of a
nut.

Nucleoli.—Smaller cytoblasts formed in the
interior of a parent cytoblast.

Nueclews.—The centre part of the ovule in
which the embryo is engendered.  Also
the cytoblast ; or rather the cireular space
found on the sides of cells, and supposed
to arise from its absorption. I I Any
kind of kernel. The gpores of Fungals.

Nugleus proligerus—A distinct cartilaginous
body coming out entire from the ape-
thecia of some Lichens and containing
the spores.  (Greville.)

t Nuowla—A small hard seed-like fruit;
also the same as Glans ; also o small
stone or seed ; also the pistillidivm of
Charas.

T Nucwlanivm. — A pulpy, thin-skinned,

NOD—OBL.

superior fruit, having seeds lying loosely
in the pulp ; as a Grape.

Nudiusculus—Nearly naked ; having searcely
any hairs.

Nudus—Naked ; that is to say, either bald,
from the total absence of hairs; or un-
covered in consequence of the absence of
any investing organs.

Nullinervis.—See Enervis.

Vuf, Nur.—A hard indehiscent pericarp,
usnally containing only one seed; the
same a8 (Wans, and A cheninn.

Nut, spurions.—A nut which owes its hard-
ness to some other cause than the induo-
ration of the pericarp; as in Mirabilis.

Nutang.— Nodding ; inclining very mmuch
from the perpendicular, so that the apex
is directed downwards ; as the flower of
the Snowdrop.

Nuzx baccata. — A nut inclosed in a pulpy
covering, formed by some external organ,
as the Yew

Ob.—This prefix signifies inversion ; obovate
is inversely ovate; obicordate, inversely
cordate ; oficlavate, inversely club-shaped,
It iz sometimes used a8 a substitute forsuh,
somewhat : but improperly, (ccleaviii.)

COLXXVIIL

Obeoanprressus—Compressed, so that the two
sutures of a fruit are brought into con-
tact ; flattened, back and front. (echeriz.)

COLEXIX.

T Oberenatus.—A bad name for denticnlate.

¥ Obcurrens.—Running together,and adhering
at the point of contact.

T Olimbricatus—~Said of involucral scales,
of which the interior become gradually the
shortest.  ([Leco.)

T Obliguliformis.— Having a corolla, whose
ligula proceeds from the inmer edge
instead of the outer, as in Zoegea.

(Leco.)

Obligue.—Unequal-sided (EB. 177 ¢) ; also

slanting.



OBL—ONE.

Obloig.—Eliptical, obtuse at each end ; as
the leaf of the Hazel (EB. 117 g.)

T Obovedis.—Same as obovate,

1 Obovoideus, — Approaching
form.

1 Obringens.—Inversely ringent 3 that is to
say, having the lower lip uppermost.

T Obrotundus.—Somewhat round,

T Obsuturalis—Placed against the sutures
of a pericarp § the same as septifragal.

Ohtecto-venosus—Having the principal and
longitudinal veins held together by simple
cross veins.,  (eclia.)

the obovate

CCLXXX.

Ohtegens,—Covering over anything.

(Mituse~Blunt, or rounded; thus olfusely
crenated is when crenatures are quite
round, and not at all pointed ; obtusely
cut, when incisions are blunt, (eclrrr®.)

.

CCOLEXX =,

Obtuse-angled.—When angles are rounded, as
in the stem of Salvia pratensis. (celweeri.)

COLXXXI.

Ohtustaseulus.—Rather obtuse,
(Hitusus cume acwmine, — Terminating ab-

ruptly in a round end, the middle of
which is suddenly lengthened inte ol
point; scarcely different from cuspidate,
(cclaaaii.)

s .f.
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CCLEXXIL.

Olverse.—This has exactly the same meaning
as ob.

Obwerse-Tunetus.~Inversely erescent-shaped ;
that iz to say, with the horns of the |

sua

Ixiii

creseent  projecting forward instead of
backwards,  (eclaardii.)

COLXXXTIT.

Obwvolute, Obvolutive~When the marging of
one organ alternately overlap those of an
opposite organ.  (eelweriv.)

CCLEXXIV.

Ocellated —When a broad round spot of some
colour has amother spot of a different
colour within it.

Ochraceus—Ochre colour; yellow, impereep-
tibly changing to brown.

Ochrem. — A tubular membranous stipule
through which the stem passes. It is
formed by the consolidation of two oppo-
gite stipules (813, 36).

Ochroleucus—~The same as Ochraceus, but
much whiter.

Oclirog—In Greek compounds = pale yellow;
thus Ochroleucus is pale yellow blended
with white, yellowish white.

Octo.—Eight.

Octoni.~Growing eight together,

$ Oculus~—An eye; 4. e a leaf-bud.

Odes.—A  termination in Greek compounds
= similar to; as phyllodes, like o leaf.

1 Bdenva—A swelling ; the so-called tumid
glands found on the woody tissue of
Conifers (EB. 39).

Offset.—A short lateral shoot, bearing clus-
tered leaves at its extremity, and pro-
pagating a plant; as in Houseleek.
{cecaeaiv.)

Often-bearing.—See Multiferus.

Oiddes, eus.—Seo Odes.

(Meaginos.—Fleshy in substance, but filled
with oil.

(Neraceus~—An esculent; a plant fit for
kitchen use; of the nature of a potherb.
T Also growing in cultivated places. D (.

Ofigos, — In Greek compounds = a small
number. It is generally used in contrmst
with many (poly), when no specific nom-
ber is employed ; a8 in the definition of
things the number of which is small,
but variable.

Olivaceus, live-green— A mixture of green
and brown.

Oumphalodium.—The central part of the
hilum, through which vesscls pass into
the raphe or chalaza.

One-gided —Having all the parts turned one
way, in consequence of a twist in their
stalks.
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Onomatologia.—That branch of knowledge
which relates to the rules to be observed
in the construction of names.

Ooploridivin—The spore-case of Lycopods.
(eclraae.)

CCLXXXYV.

Opague—The reverse of shining ; dull.
the reverse of transparent.

Operculum.~The lid of anything, a8 in the
pitcher of Nepenthes (VK. 287) or the
fruit of Lecythis; more especially the lid
of the spore-case of Umn-mosses. (adj.
Opercudate)  (colexavil)

Not

CCLXXXVL

A deciduous lid, which closes up the fo-
ramina of some pollen grains.

1 Oplariwm.—The hollow funnel-like stalk
which bears the shield of certain Lichens.
See Scyphus. ;

Opposite—FPlaced on opposite sides of some
other body or thing and on the same plane.
Thus, when leaves are opposite, they are
on opposite sides of the stem; when
petals are opposite, they are on opposite
gides of the flower; and so on (8B, 13).

Opposite-pinnatus.—When the leaflets of a
pinnate leaf are on the same plane at
right angles with the common petiole.

Oppositifoliug.—Opposite a leaf, that is to
gy, growing on the side of a stem oppo-
gite to that om which a leaf grows
(8B. 176).

Opseospermate.—Tubercles on the surface of
gome Alpals, containing spores.

1 Oree radicuwin.—The spongioles.

Orange colour.—The same as apricot colour,
but redder; as in a ripe orange.

Orbilla—S8uch a shicld as is found in Lichens
of the genus Usnen. (colamrarvii.)

CCLXXXVIL

ONO—OVA.

Orbicular.—Perfectly cireular; as the leaf of
Cotyledon orbiculare.

Orlriculus—The fleshy ring formed by the
stamens of Stapelia (EB. 161a). The
circular bodies found in the cop of a
Nidularia (celeriit).

Ovganographiy—The study of the structure
of the organs of plants.

Organogenesis.—The gradual formation of an
organ from its earliest appearance.

Orgye (adj. Orgyalis.)—Six feet, or the ordi-
nary height of a man,

Orificiwm.—The ostiolum of certain Fungals.

1 Ovigoima.—The cup of a Marchantia, con-
taining its propagating bulbils.

Orthos.—In Greck compounds = straight.

Orthotropal, — A straight nucleus, having
the same direction as the seed to which
it belongs, the foramen being at the end
most remote from the hilum. (celaraviii.)

£

COLXXXVIL

Oscillating.— Adhering slightly by the middle,
g0 that the two halves are nearly equally
balanced, and swing freely backwards
amd forwards,

Ossens.—Bony, Hard, brittle, and very close
in texture, not to be cut without diffi-
culty ; as the stone of a Peach.

+ Ossiculus.—A drupe.

Orstiolum, os, osculum.—The orifice through
which spores are discharged, as in the
perithecium of such Fungals as Spheeria ;
(eclvaaia.)

COLEXXTIX.

an opening over the disk of the shield of
certain Lichens.

Osus,—A termination indicating augmenta-
tion, as Radiosus, having a large root.

Outline.—~—The figure formed by the margin
of a body.

Ovate—Oblong or elliptical, broadest at the
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lower end, o as to resemble the longi-
tudinal section of an egg. (cove.)
Oval.—Ses Ellipticus.
Owary.—That part of the pistil which contains
the ovules.
+ Ovella.—Young carpels.
Owvenchyma.—0Owal cellular tissue (EB. 6).
Ovoidal.—A solid with an ovate figure, or
resembling an egg. DO, (coxei)

AN

CCXRCI

Ovule, T Ovum.—The young seed.

Ovule-tube.—A thread-like extension of the
apex of the nucleus, or of the sac of the
amnios, rising up beyond the fornmen.

e c—

Pachystichus.—Thick-sided ; applied to cells
only.

Pagina.—The surface of anything.

Puainted.—When colours are disposed in
streaks of unequal intensity.

Paired.—See Conjugatus.

T Palaceous.— Having a foot-stalk which
adheres to the margin of a leaf, as is
nsually the ease.

Palaris.— A rootwhich is perfectly continuous
with the stem.

Palari-ramosus.— A root which is palar, and
produces mumerous branches from its
gides. (coweii)

CCXCTI.

Palate—~The prominent lower lip of a ringent
earolla (SB. 183).

Palece  (adj. Paleaceons). — Membranous
seales resembling chaff.  The inner seales
of the flower in Grasses (SB. 235, 2).

Palecformis,—Resembling a palea or chaff,
a5 Remente, which see,

Paleaceous, T Paleoliferus. — Covered with
palem, as the receptacle of many Com-
posites,

T Paleole.—The hypogynons scales of Grasses.

lxv

Palm (adj. Palmariz)—Three inches, or the
breadth of the four fingers of the hand.

Palin-veined. — Having the principal vein
radiating from a common point.

Palinate—Having five lobes, the mid-ribs of
which meet in a common point, so that
the whole bears some resemblance to a
human hand, as the leaf of the Maple.
(SB. 23).

Palmatifid. — Cut half-way down in a pal-
mate manner (SH. 23).

Palmatilobed —Cat into shallow divisions in
a palmate manner.

Palmatinervius, Palminervis.—BSee Palin-
veined.

Palimatiparted, Palmatisected.—Cut nearly
to the base in a palmate manner; a near
approach to digitate.

Palinzforinis, Palmatiformis.— When nume-
rous ribs of a leaf are arranged as in the
palmate form, radiating from the top of
the petiole.  (cexeiii.)

CCXCIIT.

Palwdosus, Palustris.—Growing in marshy
places,

Panduratus, Ponduriformis.—See Fiddle-
shaped.

Panicle—A branched raceme (EB. 140, 1).

Poannosus.—Having  the texture of coarse
cloth.

¥ Pantachobryus —Growing in a circnlar
manner.

Papery.—Bec Chartaceus.

Papilionaceous.—Having such a corolla as
that of the Pea. (coxeiv.)

COXCIV.

Papille.—8oft, oblong, superficial glands.
Algo the aciculte of eertain Fungals.

Papillosus, Papilliferus.—Covered with mi-
nute soft tubercles or exerescencis.

Pappus.—The ealyx of Composites, where

J
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that organ is reduced to a membrane, or
scales, or hairs, or a mere rim (VK. 476).
Pappiforniiz—Resembling pappus.
Papule, (adj. Papulosus).—See Papille.
Papyraceus.—See Chartaceus.
T Paracarpium.— An abortive ovary,
T Parabolical.—Ovate, very obtuse, con-
tracted below the point.  (ecrer.)

CCRCY.

+ Paracorolla.—Any appendage of a corella.

Parallelinervis, T Parallelivenosus.—Having
the lateral ribs of o leaf straight, as in
Alnus glutinosa, (SB. 212).  Also having
the veins straight and almost parallel
but united at the summit, a8 in Grasses.

Puaranemata.—The paraphyses of Algals,

1 Parapetalum.~—Any appendage of a corolla
consisting of scvernl pieces.

Paraphiyses.— The jointed threads which
accompany the organs of fructification in
Urn-mosses and similar plants (VK. 34).
The cystidia of Fungals, according to
Leveillé.

T Paraphyllic.—Stipules.
Parasiticus.—Growing into some other plant,
and deriving its food from its juices.

Parasiticus spurivs—See Epiphytal.

Paraspernmatia.—Small reproductive bodies
found in some Algals, and resembling
spores.  (coxevi.)

CCRCYIL

Parictal —Growing to the walls or interior
surface of an ovary. (ccwevii., ceecviti.,
eeEckn.)

CCXCVIL

COXCVILL

PAP—PAT.

CeXOIX.

+ Parastedes.— The fliform rays of the

coronet of a Passion-flower, and similar
arts.

F 3 Pﬂ?‘us!:‘;mm, Parastemon.—Any kind of
ahortive stamen.

+ Parastyli—Abortive styles,

Parenchymae, (adj. Parenchymaelosus.)—Cel-
lular tissue which has a spheroidal, not
tubular form.

Parietes~The inside walls of anything.

Pavipinnatus.—See Equally-pinnate.

Parted, Partitus.—Divided into a determi-
nate number of segments, which extend
nearly to the base of the part to which
they belong.  Thus bipairtitus, is parted
in two; friparfifus, in three; and so on.

Portialis—A secondary division ; as in Um-
bellifers, where the umbels of the second
degree bear this name.

Paprtilalis—Capable of being divided, but not
dividing spontaneously,

Pariitioned.—Divided by internal horizomtal

artitions into chambers. See cclvii.

Partitions.—The deepest divisions into which
a leaf can be cut without becoming
compound,

Partitus—Divided nearly to the base.

Pazcuus—Growing in pastures.

Patelliformiz.—Sece Knecpan-shaped.

Patella, Patellula.— An orbicnlarseszilechield
in Lichens, surrounded by a rim which is
part of itself, and not derived from the
thallus.

Patens.— Spreading wide open; as petals
from the ealyx. (cee.)

Cou.

Patentissimus—Spreading open so much as
to fall back,
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Pathology.—That part of Botany which relates
to the diseases of plants.

Patulus.—Spreading half open.

Pear-shaped.—Obeonical, with the sides a
little contracted.

Pearl-grey—TPure grey, a little verging to
blue.

¥ Pecten.—See Trichidium.

Pectinatus. — The same as Pinnatifid ; but
the segments numerons, close, and narrow,
like the teeth of a comb. (eeri)

;
N

COCT.

Pectinato-laciniatus. — Cut in a pectinate
manner 3 that iz to say, pectinate, with
the lobes very long and taper-pointed.

Pedalis—Twelve inches long, or the length
of a tall man's foot,

Pedate, Pedatifidus.—The same as Palmate,
except that the two lateral lobes are them-
selves divided into smaller segments, the
midribs of which do not directly run into
the same point as the rest.  (ceeii.)

CCOTIL

Pedatiformis.—Having a pedate form.

Pedatilobe, Pedatilobatus.—A palmate leaf,
with the supplementary lobes at the base.
{ceciii.)

COCITL.

Pedotipartitus, Pedatisectus—A pedate leaf
whose segmentsare so many distinct leaf-
lets. (cociv.)

Txvil

Pedatinervis.—When the ribs are arranged
in a pedate manner,

Pedicellus, Pedicwlus, Pedunculus, Pes, Pe-
tiofus,—The stipe of certain Fungals,

Pedicel, T Pediculus, (adj. Pedicellatus,
+ Pediculatus.)—A peduncle of a sccond
or higher order, as in the raceme where
the principal flower-sialk is the pedun-
cle, and the lateral secondary ones are
pedicels.

T Pedicwlus antheree.—The flament,

¥ Pediliz, (adj. Pedilatus).—The neck of the
fruit in many Composites.

Peduncle, (adj. Pedunewlatus).— The stalk of
# flower.

Pedunculares cirehi—Tendrils proceeding
from o peduncle.

Pelivs.—In Greek compounds = livid.

T Pellitus.—Skinned ; deprived of skin, or
BECMing so.

Felorig.—A return from habitual irregularity
te regular form, as in the common Toad-
flax. (cecin)

CCCV.

Peltate—~Fixed to the stalk by the centre, or
by some point distinetly within the mar-
gin (EB. 117 ¢),

Pelta,—A target-like shield, found on the

species of Peltidea.  (ecevi., cecvii.)

o

CCCVILL

Also a bract attached by its middle, as in
Peppers.

Peltatifid.—A peltate leaf cut into subdivi-
sions,  (ceewiii.)

CCCILY.

CCCVIIL
T2
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1 Peltato-digitatus.—A digitate leaf with the
petiole much enlarged at the setting on of
the leaflets.

1 Peltiformis —Having simple veins arranged
as in a peltate leaf.

Peltinervis.—Having ribs arranged as in a
peltate leaf,

T Pelviformis.—Like eyathiformis, but flatter.

+ Pendulinus.—Having the habit of being
pendulous. D

Penicillatus, Penicilliformis—Resembling a
camel's hair pencil; consisting of, or
covered with, hairs which are nearly
parallel with each. Sometimes, marked
with colour as if laid on in streaks with
a camel’s hair pencil.

Pennatifid, d:c.—See Pinnatifid, d-o.

1 Penniformis.~Having the ribs of a leaf
arranged as in a pinnated leaf, but con-
%B::t at the point, as in the Date palm.

Penninervis, Pennivenius—Having ribs or
principal veing running straight from the
mid-rib to the margin at equal distances.

Penta,—In Greek compounds = five.

Pentacovcus, — Composed of five cocci, or
shells, eplitting with elasticity, and falling
off a central axis or column,

(ceeize.)

CCCIX.

T Pentakenium.—The same as Cremocairp,
excepting that it is formed of five fruits
instead of two,

Pentapterus.—Having five wings.

Pepo, T Peponida, T Peponiwm.—A one-
celled many-seeded inferior fruit with
parietal placente and a pulpy interior, as a
Gourd.

Per.—When prefixed to Latin terms increases
their form, as persimiliz which is = to
very like,

1 Peraphyllum.—A membranous expansion
of the calyx formed after the fruit begins
to ripen, or from the beginning, (ceca.)

PEL—FER.

+ Perapelalum.— The shagey covering of
such flowers as Menyanthes,

Perennial, Perennans, Perennis.— Lasting
for several years, and vet flowering every
year.

Perfect—Complete in all the usual parts.

Perfoliate.—When the two basal lobes of an
amplexicaul leaf are united together, so
that the stem appears to pass through the
substance of the leaf.

Pergameneus.—Having the texture of parch-
ment.

Peri—In Greck compounds = around, or
placed on something surrounding some
other part.

Perianth.—The calyx and corolla combined ;
that is to say, when they look so much
alike that they cannot be readily distin-
guished, as in a Hyacinth,

+ Perianthianus,.—Proceeding from a peri-
anth.

Pericarp~The shell or rind of all fruits,
taken as a whole ; when it separates into
layers, each layer may have a different
vame, but the whole is still the pericarp, -

Pericarpialis, Pericarpicus—Of, or belong-
ing to, & pericarp.

I Pericarpicus—Having the same direction
a8 the pericarp.

Pervicarpivun. — The peridium of certain
Fungals.

Perichetivm, (adj. Perichetial.)—A collec-
tion of minute leaves surrounding the
base of the zeta of a Moss,

Pericladivm.—The dilated sheathing base of
some petioles, espeeially among Umbelli-
fora. (cooxd)

CCOCXI.

Perielinium.—The involucre of Composites.

T Periclinoides—A false involucre formed
of palew of the receptacle in Composites,
surrounding the sides of an elevated re-
ceptacle having florets at its summit, as
in Evax.

t Pericolium.—The perichaetinm of Mosses,

Peviderme,; Peridermis,.—The outer cellular
layer of bark, below the epidermis. See
Epiphleewm, T Also the epidermis of
Algals,

Peridiolum.— A membrane by which the
spores of some Algals are immediately




PER.

covered. F,  Also the diminutive of
Peridium, a secondary and interior
peridinm,

Peridivm.—An external coat or skin cover-
ing over the parts of reproduction, as in
Lycoperdon.  Also a membranous dry
receptacle, usually containing a large
quantity of powder. Leveillé, (ccoxit.)

CCOCXIL

Peridiwm mitriforme—The receptacle of
certain Fungals.

+ Peridvone.—The rachis of Fern leaves.

+ Perigonium.—Usually the same as Peri-
anthivn ; sometimes as Perichatium.

T Perigymandre communis or exterior.—The |
inveoluere of Composites.

I Perigynandra inferior.—The corolla.

Serigyniwm—The hypogynous sete of Sedges;
(cocwiie.)

CCOX L. :
the flask-like calyx in which the ovary
of Carex is included (SB. 233, 2) ; also
the hypogynous disk of other plants.

Peiigynons—Growing upon some part which
surrounds the ovary, usuully the ealyx ;
but in the © Vegetable Kingdom" the
corollu also is ineluded within the mean-
ing of the term.

Perinteger.—Perfectly entire, or undivided.

Peviphericus—Of or belonging to circum-
ference. |

Peripherico-terminalis, — Belonging to  the |
circumference and apex of a body ; a
term applied to stems which grow both |
at the sides, augmenting their diameter, |
and at the end, increasing their length.

1 Periphoranthiun.—The involucre of Com- |

ites. !

+ Periphyllia.— The hypogynous scales of |
Girasses,

Peripterus, T Peripleratus.
a wing-like expansion. _

Perisperm.—The same as Albumen ; F also
the skin of a seed.

Perispermicus.—Furnished with albumen. |

Perisporangiwm.— The indusium of Ferns |
when it swrounds the spore-cases or|
sori. Also the indusium itself. |

Burrounded by ]|

Ixix

Sedges. (cecrii.)  Also the skin of a
gpore.

+ Peristachyunm.—The glumes of Grasses.

Peristomium.— The fringe of teeth which
surrounds the mouth of the spore-case of
an Urn-moss.  (cecein.)

CCOXIV.
Pevithecium, — The part in which the asci of

Lichens are immersed. Any case con-
taining asei. Also a usually coriaceous
or horny receptacle among Fungals, in-
closing spores which are naked or con-
tained inasci. (cecar.)

COCXV.

Peritropal.—Directed horizontally as regards
the axis of a fruit.

Pernio.— A chilblain 3 a local affection caused
by cold,and assuming the condition of an
uleer.

+ Perovidium.—The perichwetium of Mosses.
Peronate.—Laid thickly over with a woolly
substance, becoming a sort of meal.
Persistent—Not falling off, but remaining

n until the part which bears it is
wholly matured; as the leaves of Hver-
green plants.

Persunate—A term applied to a monopetalous
corolla, the limb of which is unequally
divided 3 the upper division, or lip, being
arched ; the lower prominent,and pressed
against it, so that, when compressed, the
whole resembles the mouth of a gaping
animal ; as the corolla of Antirrhinum
(SB. 162). 4

Pertusus—Having slits or holes.  (recrvi.)

-

COCX VI

T Perisporiunt.—The hypogynous sete of l + Perula.—The covering of a leaf-bud formed
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by scales.  Also a projection in the
flower of Orchids formed by the enlarge-
ment of two lateral sepals. See Mentum.
Also the same as Peritheciwin,

Petals—The divisions of the corolla, when
they are not united to each other by their
eilges,

Petalive, Petaloid, Petal-like—Having the
colour and texture of o common petal.

Pctfnile, (adj. Petiolatus.)—The stalk of a
eaf.

Petiolaris, Petiolaccus—TInserted upon the
petiole; as Cirrhus petiolariz, o tendril
inserted on a petiole.  (cocavii.)

COCXVIL

Petiolaneus.—Consisting of petiole only.

Petiolules, (adj. Petiolulatus.)—Petioles of a
secoml degree; partial petioles, such as
belong to the leaflets of compound leaves.

Petiolularis—Of or belonging to a petiolule.

Petrosus—Growing in stony places.

+ Phenocarpous.— Bearing a fruit which has
no adhesion with surrounding parts.

Phenoganous.—Having manifest flowers.

Pheo, Phaios.— Prefixed to Greek com-
pounds = fuseonus.

+ Phaeocyst—The name given by Decaisne
to the cytoblast. :

Phalanges.—Bundles of stamens: a collec-
tion of several stamens joined more or
less by their filaments (EB. 169 k).

t Phailus.—The peridium of certain Fungals.

Phanerogamous.—See Phenogamous.

Phanes, eros.—In Greek compounds
manifest.

T Phlewm—The eellular layer of bark below
the epidermis.

Phanicerus—Pure lively red, with a mixture
of carmine and searlet.

Phlchomorphe.—The mycelium of certain
Fungals.

1+ Phovanthivm. — The recepiacle of Com-
posites.

Phorus—A termination in Greek compounds,
signifying a stalk, or support ; a part which
bears some other parts. '

Fhragma.—A spurious dissepiment in fruits ;

PET—PHY.

t.¢. one which is not formed by the sides
of carpels. A partition of whatever kind.
Phragmiger, Phragmifer.—Divided by parti-
tions,
Phitliviosis—A disease produced by the pre-
gence of insects ; lonsiness,
Phycology.—That part of Botany which treats
of Sea-weeds.
Phyeona.~The whole mass of an Algal;
their thallus and reproductive bodies,
Phycomater~The gelatine in which the
sporules of Algals first vegetate.

T Phyeostemones. — Hypogynons or  other
scales or glands belonging to the disk.

+ Phykenchyma.—The clementary tissue of
Algals,

T Phykokyan.— A Dblue colouring matter
formed in Algals by fermentation.
T Phyloerythyin.—Their red colouring
matter. § Phykokematin—A peculiar
red prineiple found in one of them, viz.
Rhytiphlea tinetoria.

I Plyliobryon.—The contracted pedicel of an
ovary, such as occurs in some Peppers.

Phyllvdes, Phyllodineus.—Resembling a leaf,
as the branches of Xylophylla (EB. 138).

Phyllodiwm.—That kind of leaf which results
from an enlargement of the petiole and
the loss of leaflets. Fig. cocaviii. repre-
sents the phyllodium in its transition
state.

COCX VI

Plyllvideus.—See Folimceus.
| Phylloma.—The leaf-like thallus of Algals;
' as in Lllva,
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Phyllomanig.—The production of leaves in

. unusual numbers, or in unusual places.

1 Phyllophor.~—The upper herbaceous part of
the stem of a Palm tree.

Plyllotaris.~—The manner in which leaves
are distributed over a stem.

T Phyllule.—The scar left on a branch by
the fill of o leaf

+ Phyllumn.—A sepal.
a leaf.

T Physewma.—The branch of a Chara.

Physiology.—That part of Botany which
treats of the functione of plants.

1 Phytochlore. — Green  colouring  matter.
Chlorophyll.

T Phiytoerosia.—That part of Botany which
relates to the discases of plants.

Plytogelin.~The gelatinous matter of Algals.

Plytograplhy—That part of Botany which
teaches the art of describing plants.

Phitoliths.—Fossil plants.

Phytology.—That part of Botany which treats
of plants in goneral.

Phyton.—A rudimentary plant, out of numbers
of which perfect plants are made up,
according to (Faudichawd.

3 Plytopolitus.—Any parasitical plant, whether
real or apparent.

Platos.—In Greek compounds = a plant.

Plytotomy.—That part of Botany which
teaches anatomical structure.

Piceus—Black, changing to brown.

Pictus—Bee Painted.

* Pilaris.—Composed of small hairs.

Pileatus, Pilsiformis—Having the form of a
cap 5 or having a pilens.

Pileolus.—A little cap or cap-like body ; alzo
the diminutive of Pileus,

Pileorhize,—The cap of a root: a mem-
branous hood found at the end of the
roots of Nuphar and other plants, and
distinet from the spongiole.

Pilzolus.—The receptacle of certain Fungals,

Pileus.—A convex expansion terminating the
stipes of Agaricaceous Fungals, and bear-
ing the hymenium (SB. 250, 1).

Pili .—Hairs.

Pilidinm.—An orbicular hemispherical shield
in Lichens, the outside of which changes
to powder ; as in Calycium. (decrix.)

In Greek compounids

Piliferus.—Sce Hair-pointed.

Pilose.—Covered with hairs; covercd with
somowhat ercet, loose, distant hairs ;
having the form of hairs.

Pilosity.—Hairiness,

lxxi

Pilosiusculis.—Somewhat hairy.
Pilula.—F A cone like a Galbulus.

Any
spherical inflorescence.  {coeara.)

Pimpled.—See Papillosus.

Pine.—The primary divisions of a pinnated
leaf; its leaflets.

Pinnailg.~~When simple leaflets are arranged
on each side a common petiole (EB.
120 £).

Pinnale with an odd one—See Tmpori-
pinnatus.

Pinnatifid, Pinnatizcizaus~Divided almost
to the axis into lateral segments, some-
thing in the way of the side divisions of
a feather,  (cocrai.)

Pinnatifido-incisus, — Pinnatifid with very
deep segments,  (cooarii.)

COCXXIL

Pinnatifido-lacintatus —Pinnatifid, with the
gegments laciniated. G

Pinnatilobus, Piwnatilobatus.—When the
lobes of a pinnatifid leaf are divided to
an uncertain depth.
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Pinnatifido-sinuatus.— Pinnatifid with the
segments sinuated.  (cecariii.)

CCCXXIIL

Pinnatipartitus.—Having the uervares pin-
nated, the lobes separated bevond the
middle, and the parenchyma wuninter-
rupted; as in Polypodium aureum. (D).
{eoeariv.)

CCCRXIV.

Pinnatisectus,—When the lobes are divided
down to the midrib, and the parenchyma
is interrupted. (D)  (eocwrr.)

COCKXXY.

Pinnule.—The secondary divisions of a
pinnate leaf,

Piperitus.—Having a hot biting taste.

Pisiformis.—Pea-shaped.

Fistillary cord—A channel which passes
from the stigma through the style inte

PIN—PLE.

Pistil.—The female part of & flower, con-
sisting of ovary, style, stipma, and ovules.

Pistillidia.—Young spore-cases ; organs in
the Muscal alliance, which have the ap-
pearance of pistils (VE. 34, 1).

Pistilligerus—Bearing a pistil.

Pitcher.— A hollowed-out leaf, furnished with
a distinet extremity or lid; the latter
being the lamina, the former the petiole.
(cecrai.)

COCXX VI

Pitcher-shaped.—The same as Campanulate,
but more contracted at the orifice, with
an erect limb; as the corolla of Vacci-
nium Myrtillus.

Pith.—S8ece Medulla.

Pits—Depressions on the inside of cells or
tubes, formerly taken for pores, which
they resemble,

Pitted.—Having numerons small shallow de-
pressions or excavations,  (ceeravii.)

COCXXYIL

Placenta.—The place or part on which ovules
originate. I Also applied to the hyme-
nium or even spore-case of Fungals,

Placenta-shaped.—Thick, round, and con-
cave on both the upper and lower sur-
face ; as the root of Cyclamen.

+ Placentary—A placenta which is long and
narrow, and bears many ovules,

Placentatio—~The manner in which the
placenta is constructed or placed.

Plaited.—Folded lengthwise, like the plaits of
a closed fan; as the Vine-leaf and many
Palm-leaves.

Plane.—Flat ; perfectly level or flat; as
many leaves.

| Planiuwsenlus—Nearly flat.

¥ Plantwlatio.—Germination.

Platys—In Greck compounds = Broad.

T Plevolepis— An involucre of Composites, in
which the bracts are united inte a cup.

Pleios.—1In Greek compounds = more than
one, several,

Pleistos.—In Greek compounds = most, a

the ovary.

areat IMEILY.
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+ Pleiophyllows.—A name given to such
nodes as have no manifest buds,

Plepus.—Double, as in double flowers.

Plewrenchyme.—The woody tissue, consist-
ing of tough slender tubes, out of which
the woody parts are mainly formed
(EB. 26).

T Plewrodiscus—Growing on the sides of the
disk.

Pleuwrogyratus.—A term employed for those
Ferna whose spore-caso has o ring car-
ried round the sides (VE. 59).

T Plexeoblastus—An embryo whose cotyle-
dons are not developed in the form of
true leaves, although they rise above
the earth and become green.

Plica.—An excessive multiplication of small
twigs, instead of branches.

Plicee~The lamellw of cortain Fungals.

Plicatilis—Capable of being plaited.

Plicatus, Plicativus. — Plaited lengthwise
like a lady’s fan, Plicatus is usually
employed in speaking of stivation.
(cccmaviii.)

COCX X VIIL
T Plopocarpivm—The same as Follicle.

Plumbeus.—Lead-coloured.

Plumose.—See Feathery.

Plumule~The bud of a seed. The youngest
bud in a plant ; placed between the
cotyledons if the plant has more than
one, or on one side of a solitary cotyledon
(SB.77).

Pluri—In composition = more than one;
thus Plurilocularis significs containing
more than one cell; Pluriceps having
more than one head, as the crown of
ANy Toots.

1 Previnato-ohymifera (vasa).—Spiral ves-

lxxiii

flower, on the summit of which the ovary
plands; it is in reality an internode
(VE. 327).

Podetia, T Podeta.—The stalk-like elevations
of the thallus of some Lichens, on which

the shiclds are supported. (cocawr.)

COCKXX.

Also the stalk that bears the spore-cases
of Urn-mosses, and the receptacle of such
plants as Marchantia.

Podospermiun.~—The cord by which some
geeds are connected with their placenta.
See Funiculus.

Pogoin.—A beard. In Greek compounds =
any collection of long hairs.

Pointletted —See A piculatus,

+ Polakeniuwm.—The same as Pentakenium.

+ Polevostylus.—See Carcerulus.

Politus.—Having the appearance of a polished
substance ; as the testn of many sceds.
Sce Lesvigatus.

I Pollachigenus.~—Bearing fruits many times
during its existence,

Pollen.—The powdery or other matter usually
contained in the cells of an anther, by
whose action on the stigma the fertilisa-
tion of the ovules is accomplished
(EB. 173.)

Pollen cells.—The cavities of an anther, in
which the pollen is formed.

sels,

+ Pucwnatophorem  (vasum).—The mem- |

branous tube of @ spiral wvessel, within |

which the spiral fibre is twisted.
Poculiform. — Cup-shaped, with a hemi-

gpherical base and an upright limb

Pollen grain or granule—Each particle of
pollen.

Pollen tube.—A membranous tube emitted by
pollen, and conducting the fluid which
the pollen sceretes, down the style
(EB. 192),

Pollex, (adj. Pollicaris).—The first joint of
the thumb ; an inch.

Pollinarig.—The supposed anthers of the
Museal alliance. See dntheridia.

T Pollinarivm.—The collection of stamens in a

nearly the same as Campanulate. |
{cecaiiz.)

-

COCRXIX.

I Podicillum.—A very short podetinm.

Podiunt, Podus—A stalk, or receptacle, or
torus ; only used in Greck compounds,

Podogynium, (adj. T Podegynicus, T Podo-
giymus).—An elevation in the centre of a

flower; the sune as Androceun.

Pollinarius.—Covered with pollen.

I—'afy.—fu Greck compounds = numerons.

Polyadelphus—Having many parcels of sta-
mens (EB, 169 k).

Polyearpous.—3 Having the power of bearing
fruit many times without perishing. Also,
and more properly, bearing many distinet
fruits or carpels in ecach flower. This is
also called Polycarpicus (SB. 61).

.
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Polycephali pili,—Hairs divided at the end
into several arms (EB. 73).

+ Polychorion, 3 Polychorionides.—A poly-
carpous fruit like that of Ranunculus.
See Eterio.

Polycladia.—The same as Plica.

Polycotyledoneus—Having more cotyledons
than two,

¥ Polyflorus.—A barbarism for multiflorous.

Polygamus. — Having, on the same plant,
gome flowers male, others female, and
others hermaphrodite.  Its sign s

Polygynia—Having many distinet styles.

1 Polygiyrus.—Consisting of several cireles or
whorls.

T Polylepidus.—Having many scales.

Polymerws—Consisting of many parts.

Polypetalus—Having the petals perfectly
distinet from each other.

T Polyphore.—A receptacle which bears many
distinet carpels, as in Crowfoots.

Polysarcia.—An excess of sap, giving rise to
unnatural growth, &e.

+ Polysecus,—A fruit consisting of many dis-
tinct carpels, as in Ranunculus, Bee
Etario.

Polysporus.—Containing a great many spores.

I Polystemonous. — Having o much larger
number of stamens than petals.

+ Polytomous.—Pinnate, but without having
the divisions articulated with the common
petiole.

Pome.—An inferior, fleshy, many-celled fruit,
like that of the Apple,

Pomeridiagnus.—Ocowring in the afternoon.

Pori, (adj. Porosus).— Aperturesin the cover-
ing of anything; as in the anthers for the
emission of pollen (hence porandrous)
(EB. 172 ¢), or in the skin, when they
are also called stomates. Also, appen-
dages of the pilens among Fungals in
the form of cylindrical or angular
tubes, placed side by side, open at one
end, and containing in their cavity the
organs of reproduction.

Porphyreus.—DBrown, mixed with red.
warm rei.

Posticus,—Turned away from the axis of a
flower, 15 some anthers whose dehiscence
takes place next the petals. Also, sta-
tioned on that side of a flower which is
next the axis.

Pouch-shaped.—Hollow, and resembling a
little doulile bag, as the spur of many
Orchids. (cccrami,)

A

COUX XL

Poiwdery.—Covered with a fine bloom or
powdery matter, as the leaves of Primula
farinosa.

POL—FPRO.

Pracox.~Appearing early in the year, or
carlier than others related to it

Prafloration —The armngement of the parts
of the flower when unexpanded. See
Astivation.

Prafoliation.—The arrangement of leaves in
a leaf-bud,

Prannorse—The same as trunecate, except
that the termination is ragged and irregu-
lar, as if bitten off. (ccowmmii.)

L

COCKXXIL.

Praustus.—Looking as if burnt, owing to the
formation of a brown matter in the
interior.

Praginuws.—Crass-green.

Profensis.—Growing in meadows.

T Precatorius conferctus.—Tissue-shaped, like
a necklace or rosary. See Moniiform.

T Precius.—See Pravcox.

Prigkles—Hard, conical, sharp elevations of
the epidermis or epiphleum.

Prickly—Furnished with prickles, as the
stem of o Rose,

Primarivg~—The first part developed ; or
the principal division of any organ,
Primine~The exterior integument of the

ovule.

T Primigeniug, Primordial. — The earliest
part developed in a plant. Primordial
leaves are the first leaves produced by
the plumule.

Primordial utricle—The first layer of pro-
toplasm thrown down over the interior
of a cell.

Prisinaticus.—Prism-shaped. Having seve-
ral longitudinal angles and intermediate
flat faces, as the calyx of Frankenia pul-
verulenta. (coemariii.)
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COCXXXIIL.

Prismenchyma.—Prismatical ccllular tissue.

Proboscidens.—Having a hard terminal horn,
as the fruit of Martynia.

Procerus.—Very tall,

Processus.—Any extension of the surface,



PRO—PSE.

Proceasug hymenit.—The acienle of certain
Fungals.

Procumbent.—Lying flat upon the ground.

I Productum.—The same as Calear, which

BeC.

Proembryo.~—The reproductive part of a spore.
The youngest thallus of & Lichen.

Protuberantio elongata.—The acicule of cer-
tain Fungals.
1 Prolee.—The species. That eollection of
similor individuals which is so called.
Proliferatio.—The production of one organ
by a very different one, as that of cup-
like appendages by leaves, of branches by
flowers.

Proligerus—See Lamina proligera.

Pronwus—~Lying flat upon the carth, or any
other thing.

T Propaculum, Propagulum.—A runner or
glender branech proceeding from the sur-
face of the ground, ending in an expanded

leaf-bud, and capable of propagation, as in
the House-loek, See O_ﬂgﬁ (coczaziv.)

COOXXXIV.

Deviduons axillary bulbs formed

Propogines.
(cocarai.)

on the gtem of some plants.

COCKXXEXY.

Propage.—The branch that is bent down in
the eperation of huljrinig;g. e o

Propagula.—The er<like prainz which
constitute the amm of Lichens.

Prophyses, Prosphyses.—The abortive pistil-
lidia of the Muscal alliance.

+ Proscolla.— A viscid gland on the upper side
of the stigma of Orchids, to which the
pollen masses become attached.

Progenchyma.—Short cellular tissue, having
acube extremitics.

* Prostypus.—The raphe.

Proteranthous—Having leaves which appear
before the flowers.

Protophytology.—That part of Botany which
treats of fossil plants.

Ixxv

Protoplytlum.—The first leaf of a eryptogamic
plant after germination.

Protoplasma.—The matter which is deposited
over the inside walls of a cell subsequently
to the formation of the cell itself.

Protostrophes.—Spirals of a second degree in
the development of leaves.

Protothallus.— The first part formed by
Lichens after germination is over.

3 Proxylar.—Capable of forming wood.

T Proxzyle—Newly-formed wood,

Pruina, (adj. Prugnosus).—A coarse granular
secretion found on the surface of some
plants.

Fruine seminalis.—The spores of certain
Fungals.

T Prunus—A drupe.

Pruriens—Causing an itching sensation,

Paewdo.—In Greek compounds = spurious,

Paewdo-bulb.—A part having the appearance
of a bulb, but not its structure. The

thickened above-ground stem of many
Orchids. (eeoxravi.)

COOXXX VI

Pseudo-costatus.—Having the curved and
external veing, both or either, in a reti-
culated leaf, confluent into a line parallel
with the margin, as in many Myrtle-
blooms. (ccomervit.)

COCX XX VIL
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Pscudo-cotyledon—See Proembiyo.

Paewdo-gyrotus.—Falsely ringed; when an
elastic ring is confined to the vertex of the
spore-cases of Ferns (VK. G0,

Pscudo-hymeniwm.—A covering of sporidia
resembling the hymenium of Fungals.

Psewdo-monocolyledonows —Having two or
more cotyledons consolidated into a single
mass, a8 in the Horse-chesnut,

Peewdo-parasitice.—False parasites, includ-
ing those plants which only attack dead
tissues, a8 many Fungi, or Epiphites,
which sce.

Peeudo-peridium, Peeuwdo-perithecium. — A
covering of sporidia, resembling the peri-
dinm, (coecrarviii.)

CCOXXXVIIL
Psendo-pyreniun.—The perithecium of cor-

tain Fungals,

1 Psewdo-stereus—Partially grown together,
as the bulb-scales of the Crown Imperial.

Pseudo-stromi,—The receplacle or perithe-
cium of certain Fungals.

+ Pseudo-thallus—The axiz of such very
simple forms of inflorescence as a glome-
rulus, or simple cyme, or umbel,

Psilos.—In Greck compounds = thin.

Pileris—In Greck compounds = s wing or
membranous expansion.

Pteridographin.—That part of Botany which
treats of Ferne.

+ Pteridiunt.— A kind of fruit, having a
wing at one end, or at the back. See
Seanierd.

+ Pteryginm. — Any wing or membranous
expansion of sceds (VK. 455, 3).

+ Ptychode—An internal membrane over-
lving the exterior skin of a cell internally.
The protoplasma.

Pubes, (adj. Pubescens, Pubens.) — See
Doeny. T :
Pubera, (setas.)—The period in a fruit sue-

ceeding to the fertilisation of the ovules,

Pulley-shaped.—Cireular, compressed, con-
tracted in the middle of its circumference
0 as to resemble a pulley,as the embryo
of Commelina communis. (cccrraiz.)

COOXXXIX,
Pullus.—Black, with a strong lustre.
j’r{{pm—Tlm jui::y tigsue found in the interior
of plants. Sometimes applied to the sne-
culent hymenium of Fungals,

Pulvercus.—Powdery ; consisting of powdery
matter.

Pulverulentus.~Covered with dust or pow-
dery matter.

PSE—PYR.

Purlvitlum.—A hot-bed.

Pulvinuli.—Spongy excreseences in Lichens,
sometimes rising up from the thallus and
often resembling minute trees, as in Par-
melia glomulifera.

Pulvinus, (adj. Pulvinatus, T Pulvinifor-
mis)—A cushion-like enlargement at the
base of some leaves, or at the apex of
gome petioles.

Pulviz.—Powder, dust, &e.

Pulvinulus—A h&dl-p of naked EPOTES, such
a8 oceur in the genus Spiloma, (ecced).

CCCXL.

T Pulvisculus.—The powdery matter found
in the spore-cases of Lycopods.

Pumilus.—Short, close-growing, as compared
with other species of the same genus or
family.

Punctata vasa.~—Dotted vessels ; tubes having

dot-like a}upmmnms on their sides. See
Bothrenchyna (EB 23).
Punotatus~Dotted. Marked with some

colour disposed in very small round
Bpots or points.

T Punctiflorus.—Having dotted Nowers.

Punctum vegetationis.— The growing point of
i leaf-bud.

Pungent.—Terminating gradually in o hard
sharp point, as the lobes of the Holly-
leaf.

Puniceus—See Phoeniccus.

Purple—Dull red with a slight dash of blue.

Purpurascens—Having a purplish colour.

Pus, Podus.—In Greek compounds = foot
or stalk,

Pusillus—Very small. See Perpusilius,

Putamen.—The hardy bony lining or stone of
the fruit of many plants, as of the Plum,
Cherry, &e.

T Pulgmingoeus,—Having the texture of
putamen.

Pycnos—In Greek compounds = close,
dense, compact; as Pyenocephalus, or
close-headed ; a term sometimes applied
to very compact kinds of inflorescence.

Pyginens—Dwarf, See Pumilus.

Pyramidalis—Having the figure of an an-
gular cone, but more frequently used as
an equivalent for conical, as the prickles
of some Roses, the root of Carrot, the
heads of many trees.

Pyrena—The stone found in the interior of
the drupe and similar fruits, caused by
the hardening of their endocarp.

Pyrenium—Either the receptacle or perithe-
cium of certain Fungals.

T Pyrenariwm, § Pyridivm.—The same as
Pome.

Pyriformis—Sce Pear-shaped.



PYR—RAD.

Pyrros—In Greek compounds = flame-
coloured or fiery.

Pyxis, Pyrvidium, T Pyxidule, (alj. Pyx-
idatus.)—The same as seyphus; also a
capsule opening by a lid as in Hyoseyamus

or Anmagallis, (cecnli.)

CCCXLI.

Quadri—In Latin compounds = four times,

Quadridigitato-pinnatus —Having four digi-
tate divisions, each of which iz pinnated.
(cli).

T Quadrieremus.—The same as Ceenobio,

Quadrifoliate—When the petiole bears four
leaflets from the same point.

Quadricruris.—~Having four legs or arms, as
in the retinaculum of some Asclepinds.
(eccxlii).

CCCXLIL

I Quadrililatus—Having four apertures, as
is the ease in certain kinds of pollen.
Quadrijugus—Consisting of four pairs (of

leaflets).

Quartine—A fourth integument counting
from the outside, supposed to oceur in
some ovules ; but in reality & mere layer
of either the secondine or nucleus.

* Quasivadiatus—Slightly radiant; a term
applied to the heads of some Composites,
whose florets of the ray are small and
inconspicnons.

Quaterni, Quaternafe—Growing in fours.

Quinate~CGrowing in fives ; as when a petiale
biears five leaflets from the same point ;
it is then, however, digitate,

Quincuncial.—A kind of mstivation, in which
out of five parts two are exterior, two
interior, and the fifth covers the interior
with one margin, and has its other
margin covered by the exterior; as in
the calyx of the Rose. (ccoaliii)

A
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lxxvii

Quin, Quingu.~In composition = five in
number.

Quinquenerris— When there arve five ribs all
proceeding from the same point of the

base, (ceexliv.)

CCUXLIV.

Quintine.—A supposed integument of an
ovale, the fifth counting from the
exterior ; but in reality the skin of the
nucleus,

Quintuple nerved.—When of five ribs the
four lateral spring from the middle one
above iis base. (ecexlv.)

CCCXLY.
Quintupled . —Multiplied by five.

Raceme—An inflorescence in  which the
flowers are armanged singly on distinet
pedicels, along a common axis (VK. 37).

1 Rachemorphus,—The small zigrag toothed

flowering axis of Grasses.

Rachis~The divisions of the petiole of the
leaves of Ferns. Also the axie of an
inflorescence.

Rachitiz—An abortion of the fruit or seed ;
a dizease.

Ruadializ—Growing on the circumference of a
circle,

Radiate, (adj. Radiatus).—Diverging from a
common eentre, like rays, as the arms of
an umbel, or the ligulate florets of any
Composite. ;

Radiatim-plicatus—FPlaited in a radiating
AT ET.

Radical— Arising from the root, or from its

CTOWTL.

Radiating, (adj. Radiang)—Spreading from
a common point, or from the circumfer-
ence of a circle.  Also forming appsrent
rays in the cirenumference of a cirele by

the enlargement of the exterior parts, as
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the outer florets in the wmbels of many
umbelliferous plants. (cecelvi.)

COCELVIL

Radicans.—Throwing out roots ; usually ap-
plied to stems or leaves.

Radicatio, T Radicellatio.—The manner in
which roots grow or are armanged.

Radicatus—Having a root.

Radicelle.—A very small root; the young
tiny roots which appear from the lower
part of a voung plant at the period of
germination.

Radiciflorus.—The same as Radicalis.

I Radicinus, Radiciformis.—DBeing of the
nature of a root,

Radicle, Rodicula. — The first root of a
plant, rudimentary in the embryo
(SB. 77).

Radicosus.—Having a large root.

Radicula bissoides.—The mycelium of cer-
tain Fungals.

+ Roadiculoda—The radicle of Grasses,

Raeins—The cirenmference of the circle
formed by umbels or capitula, or of other
guch parts.

Readii—The peduncles of secondary umbels,
or of the flowers of simple umbels.

Radii medullures—See Medullary.

Radiz.—~The root ; the descending axis; that
part which is the development of a
radicle. It differs from a stem not only
in ils origin, but in not branching sym-
metrically, and having no normal leaf-
buds.

Ramal.—0f or belonging to a branch.

+ Ramastra,—The secondary petioles or pe-
tiolules of compound leaves.

Ramealis, Rameous,—0Of or belonging to the
branches.

Ramenta, — Thin  membranons expansions
found upon the surfuce of plants, and
resembling hairs in composition, except
that they are not composed of a single
longitudinal series of cells, but of many
geries of eclls arranged on the same plane
(EB. 72 w).

Ramentacerns—Covered with ramenta, as
the stems of many Ferns.

Ramus—A branch. Any division of the
stem.

Ramipurus.—Producing branches.

Ramosus.~—Divided into many branches.

Ramulus (ad). Romulosus). — A twig; a

RAD—REC.

small branch; the least which a plant
produces.

Ramusculi. — The myceliom  of certain
Fungals.

T Ramusculuwimn.—Same a5 Ramulus,

T Rapaceus—Having the form of a long
Radish.

Raphe.— The cord of fibro-vascular tissue
which connects the base of the nuclens
of an ovule with the placenta (eecalvii. r).

COCXLVIL

Raphides, Raphida. — Crystals of various
galts formed in the interjor of plants by
the combination of :r:lgamh‘.le acids with
alkaline bases. (cecwlviii.)

COCXLVIIL.

They derive their name from being most
commonly acicular, or needle-shaped.

Rarus~Thinly placed ; the reverse of such
terms as dense, approximated, &e.

Raven-Ulack.—See Pullus and Coracinus.

Receptacle—A general term expressive of a
part whicl receives or bears other parts,
as the receptacle of lowers or clinanthiwin,
the receptacle of fruits or forus, the re-
ceptacle of ovules or placenta. A enp-
like or other receptacle among Fungals,
either forming the whole plant, or merely
the part in which the organs of reproduc-
tion are placed.

Receptacle of 0il—Cysts formed among the
cellular tissue of plants and containing an
oily seeretion, as in the so-called dotted
leaves of the Orange.

Receptacles of seevetion.— Any cavities of the
interior into which natural secretions are
drained.

Receptacula  aceidentalin. — Indeterminate
passages in the interior filled with secre-
tioms.

¥ Beceptacwla  caciformia.—The vitte of
Umbellifers.
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Heceplacule sweci propriv, R. tebulosa.—
See Cinenchima and Laticiferous vessels.

Rccnptf;am vegiculose.—See Receptacles of
ar

Recesses—See Sinus.

Reclinate, Reclining.—Bent down upon some
other part. Falling gradually back from
the perpendicular, as the branches of
many trees.

Reconditus—Concealed ; not casily to be
seen.

Rectinervis, Rectinervius.— See Pavalleli-
neries,

Rectiveniug, — Stright-veined, Having all
the veins parallel az in the leaves of a
Grass, (cocalie.)

CCCXLIX.

Rectus—In a right line. Not wavy or
curved, or deviating from a straight
direction in any way.

Recurvus, Recurvatus—DBent, but not rolled
backwards,  (cecl.)

CCCL.

Recutifus.—Skinned. Apparently stripped of
epidermis.
Red.—The common term for any pure red.

Ixxxix

Reduplicative—Doubled back; a term of
mstivation, when the edges are valvate
and doubled back.

Red brown.—See Porplyrens.

Refleved. —Curved backwards cxcessively.

COOLI.
Refractus.—Curved back suddenly, {ceelid)

CCCLIL
T Regma.—A tricoccous fruit like that of

Spurges. Any such fruit, whether the
number of cocel is three or not.
Regressus. — In Morphology, signifies the
change from one organ into the form of
the organs that immediately preceded
it; as of petals into sepals.
Regular—Having all the parts of each series
_of a flower of a similar form and size.
Rshgui::a';h—Tlm withered remains of leaves
which do not fall off, but perish upon a
plant and adhere to i, e
Remotus—See Rarus.
Renﬁ&:}mi.:} ¥ fenarivs, — Sce  Kidney-
(i

Reniformi-cordatus, — Both  kidney-shaped
and heart-shaped combined. (vecliii.)

COCLILL,

Repens.—Creeping 3 lying flat upon the ground
and emitting roots at the same time
(SDB. 4).

Replicate, Replicative—~When the upper
part of a leaf is eurved back and applied
to the lower, as in the Aconite.
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Repand.~Having an uneven, slightly wavy
or angular margin, {Eﬂcﬁw}

CCCLIV.

Replum.~The valve of a door; applied in
Botany as if it signified a door-frame.
The frame left in certain fruits by the
dropping off of the valves in the act of

dehiscence.  (ceclv.)
CCOLY.
Res herbaria~—DBotany.  Whatever relates to

that subject.

T Restans—See Persistent.

+ Restibilis.—A plant with a perennial root
and annual stems: an herbaceous plant.

Resupinate—Inverted in position by a twist-
ing of the stalk ; as the flowers of Orehis,
Alzo said of those of Agaricaceous Fun-
gals, whose hymenium is placed upper-
most instead of undermost. (eeelvi.)

CCCLVL

Reticulato-venosus, Retinervie, Retinervius,
—Having veins with the appearance of
network.

Reticulatus, Retiformis, § Refiferus.—Hav-
ing the appearance of network (ecelwii.)

Reticulwm.—A membrane consisting of cross-

REP—RHL

ing fibres, found in Palm-trees at the base
of the petiole, cither on its side or be-
tween it and the stem,
Retinaculum.—A viscid gland belonging to
the stigma of Orchids and Asclepiads,
and holding the pollen masses fast.
Retrocurvus—See Recurvus.
Retroflerus.—See Reflerus.
bewﬁﬁ:aa—]]aﬁkwm&s; thus, Retroven folia,
are those leaves which are pressed back-
wards against the stem ; Retrovswin ha-
mulosus, having a number of little hooks
directed backwards, (ceclviid.)

A
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Retroversio—A bending backwards; an in-
version, or turning upside down.

Retuse—Terminating in a round end, the
centre of which is depressed. (ccckiz.)

h)
CCCLIX.

Revolute—TRolled backwards; 4. e ont of
the direction ordinarily assumed by simi-
lar other hodies: as certain tendrils, and
the sides or ends of ome leaves,

Revolutive.—When the edges are rolled
backwards spirally on each side (Link);
as in the leaf of the Rosemary. A term
of wstivation. (cecle.)

°F

CCCLX.
I Rhiabdus.—The stipe of certain Fungals,
Rhegma.—See Regma.

Rhizanthus—The same as Radicalis.
I Rhizing.—The young roots of Mosses and
Lichons,



RHI—RUB.

T Rhiziophysis.— An expansion of a radicle; as
in Nelumbium.

T Rhizoblastus.—A term applied to embryos

. Which develop roots.

Ehizocarpous, Rhizocarpicus.—~Having a pe-
rennial root, but a stem which perishes
annually; as herbaccous plants. The
sign of these is X,

Rhizoideys—Resembling a root.

fhizoma.—A prostrate rooting stem, pro-
gressively throwing up leaves (SB. 8).

T Rhizoinaticns,—Of the nature of a Rhizome.

Rhizomorphus—Resembling a root.

¥ Rhizopodiwin,~The mycelium or spawn of
Fungals.

Rhizos.—In Greek compounds = root.

t Rhizula.—~The young root of Mosses and

Lichens.
fhodo.~TIn Greek compounds = red.
Bhomboid, Rhombeus, mboidalis~—0val,

a little angular in the middle; as the
leaf of Hibiscus rhombifolius. (ecelxi.)

CCCLXL

Rhytidoma.—A formation of plates of cel-
lular tizsme within the liber or meso-
phleum.

Ribh.—The principal vein,ornervare which pro-
ceeds from the petiole into a leaf.  Also
any firm longitudinal elevation.

T Rictus.—The orifice of a personate corolla.

Rima.—The clefi-like ostiolum of certain
Fungals.

Rimosus, T Rimalus, T Rimwlosues—Marked
by chinks or cracks on the surface.
Ringed.—Surrounded by elevated or de-
pressed cireular lines or bands; as the
roots or stems of some plants, the cupule

of several Oaks, &c.

Ringent.—See Personate.

Riparius—Growing on the banks of pieces of
water.

Rogt.—Sece Radiz.

Riotstock —See Rhizomua.

Rope-shaped.—See Funalis.

Roridus—Dewy. Covered with little trans-
parent elevations of the parenchyma,
which have the appearance of fine drops
of dew.

Rogaceus,—Having the same arrangement ag
the petals of a single Rose.

¥ Roselafys.—See Rosulofus,

Rostratus, Rostellatus. — Terminating gra-
dually in a hard, long, straight point ; as
the pod of Radish.

Ixxxi

Rostelluin—A narrow extension of the upper
cdge of the stigma of certain Orchids.
(eeelwii.)

CCCLXIL
Fostrwm.— Any beak-like extension; as in the
gtigma of some Asclepiads. (ecelriii.)

CCCLXITL.

i Rosule—Little warts on the thallus of
Lichens,

Rosulo.— A small Rose; a Rosette 3 a collec-
tion of spreading leaves or petals packed
one over the other in many rows ; as in
double Roses, or the offsets of House-leek
(ccenrxiv.)

Rotate, + Rotacens, T Rotefornis.—Resem-
bling a wheel. A monopetalous corolla
with a spreading limb and wvery short
tube. (ccclaiv.)

CCCLEIV.

Rotation~A motion of circulation confined
to the interior of the cells of plants.
Rotundatus.—Rounded off; & term usually

applied to bodies which are not round
themselves, but only at their ends.
Rotundus.—Orbicular, a little inclining to be
oblong ; as the leaf of Lysimachia num-
mularia, Mentha rotundifolia.
Rough, Roughish.—Covered with little hard
or sharp elevations, which produce the
sensation of roughness. Also applied to
surfaces covered with coarse stff hairs.

Rubellus, Rubescens, Rubens. — See Red,

Reddish.
g
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Ruber—Seo Red.

Rubicundus.—DBlushing ; rosy red.

Rubiginosus.—Brown-red ; s term usually
employed to denote a surface whose pecu-
liar colour is owing to glandular haire.

Rubor, edo.~—Redness of any sort.

Ruderelis.— Growing among rubbish, or in
waste places.

Rudimentary~In an incomplete condition.

Rufescens, Rufus—Pale red, mixed with |

brown.

Rugo—A wrinkle. Henee Rugose, covered
with wrinkled lines, the spaces between
which are convex; as the
Garden-sage.  (ecolar.)

Ruwiningted.— Piereed by irregular passages,
filled with colouring matter or minute
dead cell-membranes, as the albumen of
Nutmeg.

Runcinate.—Curved in a direction from the
apex to the base; ns the leaf of Leon-
todon Taraxacum (SB. 160).

Runcinato-locinigfus—DBoth runcinate and
laciniate.

Runner—A prostrate slender stem rooting at
ite extremity, as in the Strawberry
(SB. 7).

Rupestris~Growing on rocks, or in rocky
places.

Rupncola.~Inhabiting rocks.

Ruptilis— Bursting irregularly, not in the
line of union of parts in cohegion,
(ccelovi.)

CCCLXYI.

Ruptinervia, Ruptinervivs— When a straight
ribbed leaf has its ribs interrupted or
gwollen at intervals.

Rupturing—An irregular, not definite, mode
of bursting.

Rusty—Sce Forrugineus.

Rutilans, Rutilus—Reddish, with a metallie
lustre.  Also brick-red.

leaves of Saddie-shaped.—Oblong,

| +

RUB—SAR.

Subwlosus—CGrowing in sandy places.

Sac of the embryo.— The vesicle of the
nucleus of an ovule, within which the
embryo is formed.

Saeciform.~—Having the form of a bag.

Saccwlus.—A little bag. The peridium of
certain Fungals.

' Samccus.—A bag or cup; a term sometimes

applied to the coronet of Stapelia, &e.

us—An achenium or caryopsis in-
closed within a hardened calyx, as in

Marvel of Peru (VK. 345, g).

Saccharatus.—Having a sweet taste.

with the zides hang-

ing down like the laps of a saddle.

(eoclavii))

+

CCCLXVIL

Saffron-colowred.—Deep orange-coloured, with
a dash of brown.

Sagittatus.—Gradually enlarged at the base
into two acute straight lobes, like the
head of an arrow ; as the leaf of Rumex
Acctosella (EB. 118, b).

Salinus, Salsus.—Growing in ealt places.
Having o salt taste.

Salsusginosus—Growing in places inundated
with salt water.

Salver-shaped.—See Hypocrateriformis.

Samara.—An indehiscent fruit, producing a
membranous expansion, or wing, from its
back or end. (eccleviii.)

| CCCLXVIIL

Samaroid.—Resembling a Samara.

Sanguine, Sungwineus. — Dull ved passing
into brownish black.

Sap, Sapa—The juice of a plant. * Lac
niveum potes purpurcamque sapam.’
Virg.

Sapidus—Having a plensant taste.

| Bapor.—The taste which a thing has,

+

Screobagis,—The same kind of fruit as the
Carcerulus.

Sarcocarp—The fleshy part of the pericarp

lying between the epicarp and endocarp,
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Sarcodermis—An intermediate fleshy layer
in the testa of some seeds; a layer of
either the primine or secondine.

T Swreoma.—0One of the names of the disk,

T Sarmentidiwm.—A group of eymes or spikes
arranged centrifugally, as the flowers are
in the cyme itself.

wnte—A runmgr, such as that of the
Strawberry (SB. 7).

T Satellus—A deciduons bulb formed in the
axils of leaves, or round the summit of a
root.

Suwed —See Serrate.

Sawcatilis, osus, icolus—Living on rocks, or
stones.

Seaber.—Rough to the tonch.

Scabridus, Scabriusculus, — Slightly rough

to the touch.

Scalariformis.—Ladder-shaped ; the name of |

the tubes of wvascnlar tissue found in
Ferns (EB. 37).
Seales, (adj. Scaly).—Small rodimentary close-
pressed leaves, resembling minute scales.
Sealpelliformis.—Having the form of a com-
mon penknife blade, but planted verti-
cally on a branch. (eccluia.)

CCCLXIX.

Seandens, — Climbing—by whatever means,
except by twisting.

Seape.— A long naked, or mnearly naked,
peduncle, which rizes up from the crown
of a root. (eeeler.)

CCCLXX.

Lxxxiii

T Seapellus—The caulicle, or neck formed
between the root and cotyledon at the
time of germination.

Seaphidium.—A hollow case containing spores
in Algals.

+ Seaphiwm.—The carina or keel of papilion-
aceous flowers. :

Scarious.— Having a thin, dry, shrivelled
appearance 3 as the involucral leaves of
many species of Centaurea.

Searlet.—Hee Coccinens.

¥ Seairose—See Sguarrose.

Searred.—Marked by the sears left by bodies
that have fallen off : the stem, for in-
gtance, is scarred by the leaves that have
fallen.

Seattered.—Used in opposition to whorled, or
opposite, or ternate, or similar terms,

Sehistacens—Slate grey.

Scimitar-shaped —See A einaciformis.

I Scleronthan~—The same kind of fruit as
the Sacellus or Diclesium.

Selereid.—Having a hard texture,

Selerogen. — The hard matter deposited by
some plants in the interior of their eells,
as in those forming the shell of the
Walnut.

Scobiformis—Having the appearance of fine
sawdust.

+ Scobina.—The zigzag rachis of the spikelets
of Girasses,

Scorpioid.—An inflorescence which is rolled
up towards one gide in the manner of a
crozier, unrolling as the flowers expand.

(ceolawi.)

CCOLXXI.

Serobiculadus.—Marked by little depressions.
See Pitted.

Serofunt—A pouch. The volva of some
Fungals.

Serotiforinis.—See Pouch-shaped.
Scurf.—The loose scaly matter that is found
in some leaves, &c. See Lepidote.

Scutatus—See Buckler-shaped.

Seutati pili—The same as what are generally
called Lepides, which sce.

Seutiform.—See Buckler-shaped.

T Seutuni,—The broad dilated stigma of some
Asclepiads, as Stapelia.

Seypha.—The cup-like dilatation of the po-

Sometimes applied to the stipe of Fungals.

detinm of Lichenals, having sghields on its
adge.  (ceerer.)
g2
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Seutelliwim.— Among Lichenals is snch a shield
as that of Parmelia, formed with an ele-
vated rim derived from the
(coelvawii)

thallus.

O ves
COCLX XL,
4 Alzo the second and anterior cotyledon
found in Wheat,
Sewtelliform.—The same as Patelliform, but
oval, not round, as the” embryo of
Grasses. (cceletii.)

CCOLXXIIL

+ Seyplulus—The bag or cup out of which the
seta of Scale-mosses procecds. (cceliriv.)

COCLXXTYV.
T Seyphus.—The coronet of such plants as
Mareizsus,
Sea-grreen.—Bee Glaucescens,
Seefile.—Cut into small pieces, as the pollen

masses of some Orchids. (cucf.rw.)

&

CCCLXXY.

SCU—SEM.

Seetus.—Divided down to the base.

Secundine—The second integument of an
ovule, within the primine and lying over
the nuclens,

Secund. —Having all the flowers or leaves or
other organs turned towards the same

(cecleavis)

side.

+ Secundineg inferne~The albumen of the
geed.

Seeretion.—Any organic but unorganized sub-
stance produced in the interior of plants.

1 Sedes floris.—The torus of a flower.

Sellaformis—See Saddle-shaped.

Semen.—The seed of flowering plants.

Semen corniculatum. — The receptacle of
certain Fungals.

Semi,—In composition = half, or one side
amly.

sm-:.a.ﬁpaem Semi-amplectens, Semi ant-
plewicaulis—Half-clasping a stem.

Semi-anatropois—See Honvanatropus.

Semi-cordatus.—Heart-shaped on one side
only.

Semi-flosculosus.—Having the corolla split and
turned to one side, as in the ligule of
ﬂnmpﬂuih‘:&i which see.

Seni-hastatus.—Hastate on one side only.

Semi-lunatus.—See Crescent-shaped.

Seminatio—The act of dispersing seeds natu-
rally.

+ Seminulum.—A spore.

Semi-ovatus.—Ovate on one gide only.

Semi-pollicaris,—Half-an-inch long.

Seini-reniformis.—Reniform on one side only.

Seini-segettatus.—Arrow-headed on one side
only.

Semi-geptatus.—Half-partitioned. Having a
dissepiment which decs not project into
the cavity to which it belongs sufficiently
to cut it off into two separate cells.
(coclrii.)

2
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T Semi-staminarius.—A flower, a part of
whose stamens are changed into petals.
Semi-teres,—See Half-terete.
Sempervirens.—Evergreen. Retaining green-
ness during winter as well as summer.
Sendy, Senarivs,—In sizes, Senws. — The
sixth.
Sepale.—The divisions of the calyx.
Sepaline.—Belonging to a sepal.
Sepaloid.—Resembling a sepal in appearance.
Sepicolus.—Inhabiting hedge-rows.
Septuin.—The partition of an ovary or fruit
produced by the sides of the carpels
brought together and consolidated. Also |
a partition of any kind,
Septalis.~—Of or belonging to a septum.
Septatus —Partitioned off by septa.
Septenatus, Septenus.—Growing in sevens.
Septicidal—A mode of dehiscing, in which
the fruit is resolved into its component
carpels, which split asunder through the
dissepiments,  (cceleriiii.)

CR

CCCLEXVIIL

Septiforinis,—~Having the appearance of a dis-
sepiment, as is the ease with the placenta
of some plants, as Plantago.

Septifragol—A mode of dehiscing, in which
the backs of the carpels separate from the
dissepiments, whether formed by their
sides, or by expansions of the placenta.

(coclisrizs)
ﬂ

CCCLEXTX.

Septilis.—Of or belonging to dissepiments.

Septulum.— A little partition of any kind.

Serialis— Arranged in rows.

Sericews—Silky., Covered with wvery fine
close-pressed hairs, silky to the touch.

Serotinug.— Appearing late in a season, or
later than some other part or species allied
to it

Ixxxv

Seagile.—Bitting close upon the body that sup-
ports it, without any sensible stalk.
Seta.—A bristle of any sort; a stiff Lair ; a
slender ﬂrﬂ.ight pr:i{'lllf:. Also the stalk
which bears the spore-case of plants of
the Muscal Alliance,

Setaceo-gerratus.—Having the serratures end-
ing in bristle-like points.

Setiforuis—Having the form of a seta.

Sefose.—Covered with stiff hairs or scta.

Setula.—The stipe of certain Fungals.

Sexfuplici,—Six times,

Shaggy—See Hirtus.

Sheath—Sece Vagine. A part which is rolled
round a stem or other body.

Shields.~—The reproduetive bodiesof Lichenals.
See dpothecia.

Shicld-shaped —See Clypeatus.

Sigmoid —Having a form somewhat resem-

bling the letter 8. (ceclrrx.)

CUCLAXNXN,

Silicle, Silicule.—A siliqua about asz broad as

long, or broader. I Among Algals, see
lovivm,

Siligua.—The long pod-like fruit of Cruci-

fers, consisting of o pair of valves applied

to a frame on which the seeds grow.

(VE. 246).

Silly—See Sericcus.

Silver-grain.—The glittering plates obzerved

in the wood of many Ixogens, and

eansed by the division of the medullary

plates.

Silvery—Having a silvery lustre.

denteus,

+ Stmilary parts.—The elementary organs or

Hee Ar-

Serra, Serrature.—The saw-toothings at the |
cdge of leaves and similar bodies. !

Serratus—Having sharp, straight-edged teeth |
pointing to the apex. When these teeth l
are themsclves serrate, we say Biserrate |
or Duplicato-serrate. |

+ Sertulum.—A simple umbel,

Sesgui.—This term, prefived to the Latin
name of a measure, shows that such
measure exceeds its due length by one
half ; thus, scequipedalis means a fool
and a half.

tissues of 'i'l].'lll:l.?-_,. such as cellular tissue,
woody tissue, spival vessels, &e.

Stmple.—Not consisting of several distinet
parts.

Stinplicissimus.— Not divided or branched
at all.

Sinuated.— Having the margin alternately
uneven with deep concavitics amnd con-
vexitics.

Sinwato-dentatus.—Sinuated and dentate at
the eame time.

T Sinuolafus.—Sece Repand.
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Sinistrorsus—~Twining to the left hand; a
term usually confined to the stems of
plants. (coclasd.)

|

COCLXXXIL

St —The recesses formed when the edge
of any part iz lobed. 1 The pores found
in some Fungals.

Situs—The position occupied by an organ.
1 Also the mycelinm of certain Fungals.

Slashed —See Lacinialus,

Slate-grey.—Grey, bordering on blue.

Slimy.—Seo Mucons.

Swmvaragdinus.—Gmes-groen.

Smoky.—Having a dull greyish-black colour.
See Fumeus.

Smooth.—Free from asperities or hairs, or any
sort of unevenness.

Soboles.—A crecping rooting stem (8B. 4).

Solidus.~Not Lollow, or furnished with in-
tornal eavities of any kind.

Solitary.~Growing singly. -

+ Solubility—The property of splitting spon-
taneously in an indefinite manner.

Solutus.~Completely separate from neigh-
bouring parts.

Sooty.—As if smeared with soot. See Fuli-
gincus.

Sordidus~Any dirty or muddy colour ;
Sordideé Iuteus = dirty vellow.

Soredica.—~Collections of gonidia breaking in
clusters through the surface of the thallus
of Lichens,

Sori.—The patches of spore-cases found in
Ferns.

Sorosis, Sorogue—The fleshy mass formed by
a consolidation of many flowers, secd-
vessels, and their receptacles, as the Pine
Apple, the Bread-fruit, &e. (VK. 183.)

Spadiceus—DBright brown ; pure and very
clear brown.

Spadiz~A branch or axis bearing numerous
closely packed sessile flowers, and in-

-+ Spathelle. — The

SIN—SPH.

closed in a spathe or spathes. A spike
inclosed in a spathe (SB. 232, 1).

Ypaen.—Nine inches, or the space between the
thumb and little finger when spread out.
Sce Dodrans,

| Sparsus—Scattered § irregularly distributed.
lSpu-t‘&weus.—Hﬂ.ving the appearance of a

spathe, or being furnished with one.
Spathe.—A large bract rolling over an inflo-
rescence and guarding it while young
(SB. 232).
paleee and glumes of
Grasses 3 the glumes only.

' Spathellulee.—The palex of Grassos,

T Spathilie.— A secondary spathe in a spatha-
ceous inflorescence, as in Palme,

+ Spathous.—Having & very large spathe.

Spathwlote.—~Oblong, with the lower end
very much attennated, so that the whole
resembles a druggist’s spatula. { coelearii.)

COCLXXXIL

Specific characters—The short descriptions
by which Botanists endeavour to dis-
tinguish one specics from another.

+ Spermophorum.—A cord which bears the
seeds of some plants; also the placenta
itself.

Spermangivm. — The case containing the
gpores of Algals.

Spermatocystidivm, — The supposed male
organs  of the Muscal Alliance. See
Antheridiun.

Spermatoidie.~Small cells containing goni-
dia, in Algals. (ecclarpiii.)

LR
COCLAXXILL

Spermatium, Spermotidium—~—The spore of
an Algal.

T Spermidiwm.—One of the names of the
achznium.

T Spermodermis—The skin or testa of a
seed.

I Spermodophorum.—The end of the pedun-
cle of Umbellifers.

+ Spermotheca,—The seed-vessel 5 the case in
which seeds are contained.

Spermum.—In Greek compounds = a seed,
or any seed-like part.

Spharule ascigera.—The receptacle of cer-
tain Fungals,
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Spharenchyma, — Spherical or  spheroidal
cellular tissue; such as is found in the
pulp of fruits. Sce Merenchyma (EB. 2).

+ Spharoblastus.—A cotyledon which rises
above ground, bearing at its end a spher-
oid tumour,

Spheerocephalus—Having flowers growing in
close spherical heads,  See Sorosis.

Spharospore—The quadruple spore of some
Algals

Sphalerocarpivin,—A bony one-sceded seed-
vessel, inclosed in a fleshy cup, not be-
longing to the pericarp.

Spheroidial.— Any solid with a figure approach-
ing to that of a sphere.

Spherula, — A globose peridium  through
whose opening are emitted
buried in pulp.

Spicule.—The points of the basidia of Fun-
gals 3 also their Acicule.

*+ Spicula, (adj. Spiculate)—A fine, fleshy,
erect point.

Spike, Spica.—An inflorescence consisting of
flowers sessile on a long axis (EB. 139 ).

+

sporidia |

lxxxvii

t Sponsalia plantaruin.—The period at which
a flower is fertilized.

Spore, Sporidiun, Spovulun, Sporangiolum,
Sporidiolune.—The epores of certain
Fungals.

Sporangivin,—See Spore-case.  Whatever
contains spores. I Sometimes applied to
the volva among Fungals, Léveillé de-
fines it to be among Fungals a globulax
or long cell containing spores.

+ Sporangidium.— The columella of Urn-
mosses. (cwii.) The spore-case of cer-
tain Fungals.

Sporangiolun.—A case containing sporidia.

Sporangiophorun.—The axis or columella
on which are borne the spore-cases of
some Ferns (VK. 58).

Spore.—See Sporudes,

Spore-case, — The immediate covering of
spores. (cooloawavi.)

Spike, compound.—A collection of spikes ar-
ranged in 4 FAceTAOZE MANNET.

Spikelet.—The small terminal collection of
florets among Grasses.  See Locusta.

+ Spilus.—The hilum of Grasses.

Spindle-shaped. —See Fusiforn.

Spine.— A stiff, sharp-pointed body, consisting
of woody tissue covered with cellular
tissue. A hardened leaf-stalk, stipule,
abortive branch, or any other process
into the composition of which woody
tissue enters,

Spinescens, Spinosus, Spiniger.— Covered
with spines.

Spines of the leaves.—Are the hardened ex-
tremitics of lobes; or in some cases super-
ficial spiny elevations.

Spinosodentatits—Having teeth tipped with
spines (EB. 119 a).

Spenuloso-ciliatus—Ciliated with fine spines.

Spithaiie, (adj. Spithaneus)—Seven inches,
or the space between the thumb and the
fore-finger separated as widely as possible.

Splendens.—The same as polished, but hav-
ing the lustre a little broken from slight
irregularity of surface.

Spodo.—In Greck compounds = ash-grey.

+ Spongiola pistillaris—The stigma.

Spongiola seminalis.— A wart-like gxeres-
cence found on some seeds. (ceclrariv.)

-~
i
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COCLXXXIV.

Spongiole, Spongelet.—The young tender ex-
tremity of a root, by which fluid food is
absorbed from the carth.

Spongy.—Having the texture of a eponge,
that is to say, very ccllular, with the
cellules filled with air j as the coats of
many seeds.

COCLNXXYV.

Sporidiola.~The sporcs or sporules of Thal-
logens and Acrogens.

Sporidiwm.—The sac which contains the
granular masses of Zygnema: a mem-
branous case containing sporidiole, or
sporules, and inclosed in an  ascus.
{eeclwmayi.)

CCCLXXXVI
According to Fries, granules that resem-
ble spores, but are of a doubtful nature.
Sporocarpium.—The involucre of Pepper-
f worte. The spore-cases of Lycopods.

Any spore-case. F The shicld of a
| Lichi:!h
+ Sporidochium.—The receptacle or even the

stipe of certain Fungals.

weladiwii.—A branch on which the re-
productive bodies of seme Algals are
found. :

| Sporocysta.—The spore-case of Algals.

Spo
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Sporodermis.—~The skin of a spore.

Sporophyilum.—A leaf-like division of the
thallus of an Algal bearing fruit. See
Carpoclonium.

3 Spovetamiuwm. — The ecllular layer that is
immediately underneath the disk of the
shield of o Lichen.

Sporules, Spoves,—The seed-like reproductive
bodies of Thallogens and Acrogens,
Spreading.—Having a gradually outward di-
rection ; as petals from the ovarium.
Spur.—A hollow terete extension of some

part of the flower. See Clalear.

Sguame.— A scale-like rudimentary leaf,
such as conts and guards the leaf-bud.

Squamatus.—Covered with small scale-like
leaves.

Squamatio.—A discase, consisting in a pre-
ternatural formation of roscites of scale-
shaped leaves; such as occasionally
appears on the Rese-willow.

Squamelle~—A scale-like membranous bract,
such as is found very commonly on the
receptacle of Composites.

Sgquamule—The hypogynous seales of Grasses,

Suwamose.—Seale-like.

Sguarrose,—Covered with bodies which spread
at right angles, or at a greater angle, from
the surface which bears them; or being
so arranged,  (coolisvavii.)

COCLXXXYIL.

Squarrozo-centatus—Having teeth which do
pot lie in the plane of the leaf, but form
an angle with it (EB. 118, f).

Squarroso-laciniofus.—Lacerated in a squar-
rose way.

Squarrose-pinnatipartitus. — Deeply  pinna-
tifid with squarrese divisions, as the leaf
of Achillea Millefolium.

Squarroso-pinnatizectus.—Pinnatifid, with the
segments so straggling as to appear on
different planes.

Stachys—In Greck compounds = a dpike.

Stalklets, —Secondary petioles; petiolules ;

STI.

Staniineal. —Consisting of stamens.

Staminidia.—The so-called anthers of Cryp-
togamic plants. See Antheridia.

Steminigerus.—DBearing stamens.

T Staminodivm.— A rudimentary stamen, or
what appears Lo be o,

Standeard.—The fifth petal of a papilionaceous
flower.

Starry.— Arranged in rays like the points of
a star. See Stellate.

Stellate, T Stelliformis, I Stellulatus, —
Having o number of narrow divisions
placed round the stem like the rays of a
star.

Stellato-pilosus.—Having hairs formed in a
stellate manmer,  (cocluaaix.)

COCLXXXIX,

Stem.~—That part of a plant which bears or
has borne leaves or their rudiments § the
ascending axis of growth. "It is either
subterranean, or exposed to the air and
light.

Stem-clasping.—When the base of a leaf
surrounds a stem. See Awmplevicaul,

Stemless, — Having no visible or - obvious
stem.

T Stephanowm.—An inferior achenium like
that of Composites.

I Sterigniafa.—The elevated lines or plates
upon stems produced by the bases of
decurrent leaves.  (ecexe.)

the stalks of leaflets,
Stamen.—That organ of the flower to which |

the pollen belongs (EB. 163). '
Stamen, sterile. — A body belonging to the

series of the stamens, but without pollen.

(oeokicwaviii.)

hl.ﬁ/"-
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CCOXC,
¥ Sterigimuiin.— An indehiscent superior many-

celled dry fruit, such as that of Tro-
peolum.

Sterilitas.—Incapable of producing seeds.

| Stichidiwm.—See Carpocloniwm.
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Stichus—In Greek compounds = a row of
anything. |

Stigme.—That surface of a style, usually at |
its extremity, to which the pollen adheres
when it fertilizes the ovnles.

Stigmatg. — The points of the basidia of
Fungals.

Stigmatoideus.~THaving the appearance of a
stigmi.

I Stigmatophorys.—That part of the style of |
Composites which bears the stigmata., |

T Stigmatostemoin.— A body formed by the
union of anthers to the stigma. I\ .

Stémadiy (ndj. Stimalansg).—Stings; sharp stiff
hairs, containing an acrid fluid which pro-
tll.:;t:eai pain when it pierces the skin (EB.
73 b).

T Stimulosus—Covered with stings.

Stipels,—Secondary stipules, such as are found
at the base of the leaflets of compound
leaves,

Stipes.~—The petiole of the leaves of Ferns.
The stem which carries the pileus of such
Fungals as Agarice, § A small flower-
stalk. The trunk of the Ferns.

T Stipiferus.—Bearing small Hower-stalks, as
the receptacle of some Composites,

T Stipiformis—Having the appearance of the
trunk of an Endogenous tree ; as the
Papaw and other simple stemmed
Exogens.

Stipitate. — Elevated on a stalk which is
neither a petiole nor a peduncle; as, for
example, some kinds of carpels.

Stipwlariz,—Of or belonging to, or standing |
in the place of stipules.

Stipules.—Procesees of various kinds arising
from the base of a leaf, and usually from
its sides. See Ochrea, Reticulum, Lignea,
&e.

T Stirpalis.—Growing upon a stem. |

Sirps—A race. A permanent variety: as |
the Red Cabbage,

Stole, Stolo.—A sucker which at first appears
at the surfuce of the carth, and then turns
downwards, piercing the soil or rooting
into it.  (cearei.)

e

e s

I
|

CCCXOL

Stona,—The ostiolum of certain Fungals.

Ixxxix

Stoiate, Stomativin.—An organic aperture in
the skin of a plant, by means of which
respiration is maintained, to provide for
which, it is always placed over a cavity in
the parenchyma, beneath it.

{coceeit @.)

CCOXCIL

Stomatiferus—DBearing stomates. (cecreiii.)

CCCXCIIL

T Stomiwm.— An opening provided on the side
of the spore-cases of Ferns, through which
dehiscence takes place. (ecccreiva.)

CCOXCLY.

Stone—A hard body found in certain fruits,
and produced by the ossification of the
endoearp or lining of the fruit.

Stool— A stemless Ilmthltrr—i:ul:mt. used for pro-
pagation by annually bending its branches
or “layers” into the soil.

T Stragulum.—The palew of Grasses,

| Strangulated.—Contracted and expanded in

an irregular manner.
Stranvineus, — Straw-coloured.
mixed with white.
Strap-shaped.—Sec Ligulatus,
Stratum.—A layer of tissue. Str. ecllulo-
gumy is o cellular layer forming the exte-
rior of bark, immediately below the epi-
dermis. Sér. corticale is any layer be-
longing to bark; and Str. lgneum is
one of the woody layers in the stem of
Exogens.  Str.  sporidiiferum, the
flesh, Sir. sporopliorusi, the hymeninm
of certain Fungals,
Straw.~—The above-ground stem of Grasses,

Dull yellow



~ STR—SUB,

Strioe, (adj. Striatus).—Streaks. Any sort of  Strombug-ghaped, Strombuliformis.—Twist-

longitudinal lines, whether ariging from | ed in a long spire, so as to resemble the

veins, or fine streaks of colour, or long | convolutions of the shell called a Strom-

channellings. bus; as the pod of Acacia strombulifera,
Strictus—~—Very upright, or very straight, or Medicago polymorpha.  (ecewerii.)

Strigose,— Covered with strige ; .. sharp
close-pressed rigid hairs, Linnmus con- |
siders this word synonymous with hispid.

Striped.—Marked with longitudinal stripes of
colonr,

Strobilaceus, Strobiliformis. — Having the
appearance of a strobilus,

Strobilus—A Fir-cone. An imbricated scaly
inflorescence ; 4 collection of hard scales,
representing distinet flowers, arranged |
spirally, but clozely imbricated. (cccxee.)

CCCXCOVIL
Strwma.—A cushion-like swelling, A goitre.
A protuberance at the base of the spore-
cases of some Urn-mosses.  (cocxcviii.)

CCCXCVIIL

Style.~The narrowed upper end of a carpel-
lary leaf; the part which bears the stigma
(EB. 175 b; 8B. 60, 65, &c.)

Stylinus.—Of or belonging to the style,

I Styliscus.—~The channel which passes from
the stigma, through the style into the
ovary.

Stylopodium.—The doffble fleshy disk from
which the styles of Umbellifers arise.

| & Stylostemon.—An epigynous stamen.

: T Stylus.—The ostiolum of certain Fungals.

CCUXCV, Styloteginm.— The coronal or orbicular mass

which forms part of the andveceum of

F Auny fruit which resembles a Fir-cone. | such Asclepinds as Stapelia (EB. 161 a).
Strome.—A mass in which perithecia are im- | + Stypticus.— Astringent.

bedded.  (eocaovi.) | Sub.—In composition, usually signifies sone-

what, as sub-rotund, somewhat round ;
also nearly, as sub-instipidus, nearly in-
gipid.
| + Subbifide-rumpens, — Bursting into some-
[ what two divisions.
i Suber, (adj. Suberosus).—Cork, The epi-
i
|

COOXCYLL

Also applied to the myeelium of Fungals.
Strophes—The spirals formed in the develop-
ment of leaves. Nawinann. ; enlarged.
Strophiole—A tubercle found surrounding | Submersus, T Submersibilisz—Buried beneath

phleum of bark, when it acquires an
clastic soft texture, and is preternaturally

the hilum of seme kinds of seeds. | water,
Strwmiforniis.—Having the appearance of a | Subramealis—Growing on a branch below a
strume. leaf.

Strumulosus.—Furnished with a small strums. | Subramosus.,—Having a slight tendency to
stupa, (ulj. Stappens, Staposus). — Tow, | branch.

A tuft of long hairs. .R’uﬁrmacw.—-l-lm:ing $m|1::ti]ing of a Rosg-
T Stglatus.—Having a persistent style. . colour,



SUB—SYM.

Subuli.—The aciculw or sharp processes
formed by some Fungals,

Subulatus, T Subuliforinis— Awl-shaped. Li-
near, very narrow, tapering to a very fine

int from a broadish base.

Succizus.—Abruptly broken off, or appearing
to be so.

Succosus.—Full of juice.

Suceubus.—A term applicd to the stipules of
Scale-mosses.

Sucerdent,—Very cellular and juicy, as the
stetns of Stapelias.

Sucker.—A shoot thrown up by a plant from
beneath the surface of the ground, as is
ocommon with Roses, &e. I

Sudorificus—Having the power of causing

rspiration. !

Suffrute,— An undershrub. A shrub of t

1

small size, and herbaceous at the ends of
the shoots, though woody at their base.

+ Suffultus~The plate or digk forming the
axis of a bulb gives rise, when much |
lengthened, to the term Bulbus suffultus. |
—Endl.

Sulvato-rimogus.—Furrowed and eracked like |
the cotyledons of a Spanish chestnut,

Suleatus.—Furrowed.

Sulei.—The lamelle of certain Fungals.

Sulphur-colowred, Sulphurens. — A pale
bright yellow, with a mixture of white.

Superficiariug—Found at the surface.

Supeificies corporiz, placentaris.— The hy-
menium of certain Fungals.

Superior.— Growing above anything. A
calyx iz helf-superior when it appears to
grow from above the base of an ovary;
and absolutely superior when it appears
to grow from the top of the ovary. On
the contrary, the ovary i superior when
it grows above the origin of the calyx.
(SDB. 45).

Superposed, Superposiftus—Stationed above

xei

Suprafolius.—Growing upon a leaf.

Surcwlug. — Bee Sucker.  Also the young
prostrate stem of o Moss,

Surswme,—Upwards ; as Sursum hamulosus
=hordered with hooks directed upw:m{n;
i.e, towards the point of the leaf, (ccec.)

Suspended.—Hanging up by the side ; as many
seeds (VK. 196, 3).

Suspensor—A cellular cord by which the
embryo of some seeds is suspended from
the foramen (EB. 198).

ural.—0OFf or belonging to the suture or
line of junction of two different parts.
c.. Sutural dehiscence is the act of
splitting along the line of junction of
two valves,

Sword-shaped, —Sce Ensiforivs.

+ Sychnocarpous.—Having the power of pro-
ducing fruit many times without perish-
ing, as is the case with all trees and
herbaceons plants. :

+ Syeonus, + Syconiwm.—Such fruits as that
of the Fig, consisting of a fleshy recep-
tacle loaded with flowers, each producing
its own proper sced-vessel.  (ceci.)

anything ; placed one above another, as
oviles in an ovary.

Supervolute—When one edge is rolled in- |
wards, and is enveloped by the opposite |
cdge also rolled inwards, as the leaves of |
an Apricot tree.  (cocacie,)

Siylvestes, Sylvaficus—CGrowing m wools.

 Sylvuda.—A plantation.

CCCXCTX.

Supervolidive—An estivation in which leaves
are supervolute.

Supra.— Above or upon anything.

Supra-aaillary.—CGrowing above an axil.

Supira —Divided into a multi-
tude of pieces. So much divided that
the number and meode of division cannot |
be preciscly ascertained ; as the leaves of |
the Carvot, Fennel, &e. |

Suprafolincens.—Growing above a leaf.

Symmetry—That kind of arrangement in
which the number of parts of onc series
corvesponds with that of the other series ;
as, for example, when a flower with five
sepals has five petals, and five, or ten, or
fifteen stmnens.

T Sympetalicus—A growing of the stamens
to the petals, 50 as to produce the appear-
ance of a monopetalons corolla; as in the
Mallow.

+ Symphyantherws—The same as  Synge-
kg 7] [ stamens |
¥ Symplyostenon.~—The union of stamens by

) Jﬂﬂ?ﬂawcnts. See Monadelphous.
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Symphysis.—A ing together.

: Symph.ng‘y%frﬂ‘luwers in which the
ovary is inferior.

T Symplocivan.—The spore-case of a Fern,

Syn.—In Greek ecompounds = union, adhe-
sion, or growing together.

I Synanthericum.~—The prowing together of
anthers, as in Composites. Sec Synige-
RESTOUS,

T Symantherus.—A flower whose anthers are
grown together.

Syncarpous—Having a fruit whose carpels
are consolidated.

T Symearpium.—A fruit consisting of many
carpels consolidated and adhering to a
central receptacle or growing point, as in
Magnolia.

I Synedrus.— Growing on the angle of a
stem,

I Synema.~—That part of the column of an
Orchid which represents the filament of
the stamens.

Syngenesious.—Having the anthers united at
their edges, so as to form a tube. (coceie.)

+ Symochorion.—The same kind of froit as
the Carcerulus.

Synonynics—Names which have the same
meaning ; a Synonyme is what lawyers
eall an alias.

+ Synorhizus. — Having o radicle  whose
point is united to the albumen.

+ Synzygia.—~The point of junction of oppo-
gite cotyledons.

1 Tabacinus. — Tobacco-coloured. A pale
brown, like common Kanaster.

Tubes.—A wasting,. A discase which con-
sists in a gradual decay of the power of
growth.

Tabula.—The pileus of certain Fungals.

I Pabulatus.— Consisting of layer upon layer.

I Tenianus—Long, cylindrical, contracted
in various places, in the manner of the

tapeworin.

Tail-printed.—Excessively acuminated, so
that the point iz long and weak. See
Cawclatus,

4 Palare.—The wings of a papilionaceous co-
rolla. i

Talea.—A eutting. A small branch em-
ployed to propagate a plant.

SYM—TER.

Taper.~—The opposite of angular: usually
employed in contradistinetion to that

term, when speaking of long bodies. See
Terete.

Tapering.—Gradually diminishing in dia-
meter.

Taper-pointed.—Terminating very gradually
inP:]mint, as the leaf of Salix alba. See
Acuwminate.

Tapeworin-shaped.—Sece Tanianus.

Tap-rooted.—Having a large simple conical
root, which forms a centre, round which
the divigions are arranged (EB. 75 ¢).

Tartareous~—Having & rough crumbling sur-
face, like the thallus of some Lichens.

Tawny.—See Fulvus.

Taxology, Tawonomy.—That part of Botany
which relates to the laws of classification,

T Tear-shaped —See Lachviymefmrmis,

Teeth.—Any kind of small divisions.

T Tegrniein~The glumes of Grasses,
inner skin which covers the seed.

I Tegmenta.—The scales of a leaf-bud; they
are foliecea when modifications of leaves;
Juleracen of stipules and petioles; petio-
lacew of petioles only: stipulacea of
stipules only.

Tela.—The elementary tissue.

Tendril—A twisting thread-like process by
which one plant clings to another.
{cecciii,)

The

COCCIIT,

Tenuig.~Thin,

T Tepaluni.—The pieces of a perianth, being
of an ambiguons nature, between m]j::
and corolla.

Teplero—In Greek compounds = ash-grey.

I Teratology.—The same as Morphology.

Percine~A supposed third integument of an
ovule, but in reality a laver of the
primine or secondine, or the secondine
itaelf,



TER—THA.

Teredo.—Any disease in plants produced by
the boring of insects.

Teres, Terete—Tapering ; free from angles;
cylindrical or nearly so.

Tergeminate,—When each of two secondary
petioles bears towards its summit one
pair of leaflets, and the common petiole
bears a third pair at the origin of the two
sw:mulur_v |:||::Liu1¢u.; as in Mimosa terge-
mina. Mirb.

1 Tergispermus.—DBearing the seed-cases on
the back of leaves; as in dorsiferous
Ferns.

Terminal.—Proceeding from the end.

Terminug,—A term; a technical word.

Terminologiy.~That part of Botany which
teaches the meaning of technical terms.

Ternus, Ternate.—When three things are in
opposition round a common axis. A
whorl of three. (ceeciv.)

COOCLY.

Ternato-pinnatus. — When  the secondary
petioles, on the sides of which the leaflets
are attached, proceed in threes from the
summit of 2 common petiole.

+ Terranens—Growing on dry land.

Tesselated, — When colour is arranged in
small squares, so as to have some resems-
blance to a tesselated pavement.

T Tessularis.—When the three dimensions of
a body, thickness, breadth, and length,
are equal.

Testa.—The skin of a seed.

Testuceous—DBrownish yellow, like that of
unglazed earthenware.

T Testicular, Testicwlate.—Having the figure
of two oblong bodies; as the roots of
Orchis maseula.  (cecce.)

CcCocey

xelil

T Testiculus, Testis,—The anther.

Teter.—Having a very bad smell.

Letra.—In Greek compounds = four; as fetra-
phyllug, four-leaved ; tetrapterus, four-
winged ; fefrapyrenus, four-stoned, &e.

I Tetracemarus.—A fruit consisting of four
indehiscent one-geeded carpels.

1 Petrachenivim.—A fruit formed by the ad-
hesion of four achenia.

Tetrachocarpivm,—The quadruple cluster of
spores found in some Algals. (cocewi.)

CCCOCYLL

Tetracoccus—Having four cells elastically
dehizcing and separating.

T+ Tetradymous~—Having four cells or cases.
(coceuii.)

COCCVIILL
Tetradynamous,—Having six stamens, of
which two are longer than the four
others, which stand in pairs on opposite
sides of an ovary; as in Crucifers.
(cccevtii.)

|

COOCVIILL

Tetragonus.—Having four corners.

Tetraqueter~—Having four very sharp and
almost winged corners.

Tetrastichus —Having a four-cornered spike.

+ Thalamicus. — Of or belonging to the
thalamus.

Thalamiflorus.—Having the stamens arising
immediately from the thalamus(SB. 88,1).

Thalamiuwnm.—A hollow case containing spores
in Algals. Also the disk.on lamina
prolifera of Lichens, and a form of the
hymenium in Fungals.

Thalamus.—The receptacle of a flower; the
part on which the carpels are placed.
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i THA—TRIL

Torus.—B8ce Thalamus.

Thallodes—0Of or belonging to, or proceed- | Trabecula, (adj. Trabeculatus.)—A cross-bar ;

ing from a thallua.

Thallus—A fusion of root, stem, and leaves |

into one general mass (VK. 29).

} Thamnitwm.—The branched bush-like thal-
lug of Lichens.

Theco.—A spore-caze. A shell, tube, sac or
case of any kind containing spores. I A
cell of any sort.

1 Thecaphore.—The stalk of an ovary.

I Theeidivm,—One of the forgotten names of
the fruit called an Acheniom.

Three-edged.—Having three acute angles with
concaive faces 3 ne the stems of many
plants.

Thrice digitafo-pinnate—See Ternato-pin-
serdas.

Throat.—The orifice of a monopetalous flower.

Thyprse—A panicle, whose principal dinmeter
is in the middle between the base and
apex.

Thyrsula.—~The little cyme which is borne
by the greater part of Labiates in the
axil of their leaves.

T Tigellatus.—Having a short stalk ; as the
plumule of the bean.

I Tigellula.—A short stalk or filament ob-
gerved in the Trufile.

Tissue.—The texture or material ont of which
the clementary organs of plants are con-
strncted.

Tomentoge —Covered  with  dense, rather
rigid, short hairs, so as to be sensibly per-
ceptible to the touch.

Tomentum.—The down which produces the
tomentose character, 3 Also applied to
mycelium.

Tongrue-shaped.—Long, fleshy, plano-convex,
obtuse ; as the leaves of some Aloes.

Toothed.—See Dentate.  Having any kind
of small divisions.

o ~—Inversely conical, with a con-

traction towards the point; as the fruit

of some Roses.

Torfaceus—Growing in bogs or mosses.

Torosus, wlosus.—A cylindrical body, swollen
out here and there.  (eecciz.)

|

COCCIX,

Torsivus.~Twisted spimally. The same as
contorted, except that there is mo obli-
quity in the form or iusertion of the
picees ; as in the petals of Oxalis,

Tortilis.—Susceptible of twisting.

Tortwous. — Having an irregular, bending,
and turning direction,

as in the teeth of many Mosses, {cocer.)

CCCCX,
Trachea, Trachenchyma, — Spiral  vessels,

Air-tubes, containing a spiral thread of
considerable toughness and elasticity.
Trama.—The flesh of certain Fungals. .
Transversus—Droader than long.
Trapeziform, Trapezoid.—Having four sides,
those which are opposite not being pa-
rallel ; searcely different from rhomboid.
(coccad,)

CCCOCXT.

Tree—Any woody plant of perennial dura-
tion which rises from the ground with a
trunk.

Trep-life. — Resembling o treo, but  very
small.  See Dendiroides.

| Ti.—In eompound words = three; as tri-

costatits, having three ribs; fricornis,
having three horns.

Triadelphous.—Having the stamens collected
into three parcels.

¥ Triakeniwm.—That kind of fruit called a
Cremoearp, in which the number of car-
pels is three.

Triangulato-cuncatits,—Between triangular
and wedge-shaped, (cecewid.)

CCCCXII.

1 Tricomaris. — A fruit consisting of three
distinet follicles, as in Aconite.



TRI—TRO. xey

Trica.—A button-like shield belonging to the
(ceccwiii.)

genus Gyrophora.

CCCCXLIL

+ Pricephalis,~Three-headed ; having three
erowns, or vertical points or tubercles ;
like many fruits composed of three car-
pels, originally separate at the point.

Trichicliwm.—A hair which bears the spores
of such Fungals as Geastrum,

Trichoma, — The filamentous thallus  of
Algals, as Conferva.

Tri orunt.— The stipe of certain Fungals.

Trichos—In Greek compounds = hair-like, |
or hairy.

Trichatomus~Having the divisions always
in threes.

Tricoccus—A fruit, consisting of three coeel,
or elastically dihiscing shells. (ceceaiv.)

CCOCKIV.

Tricolor—Consisting of three colours.
Tridigitato-pinnaius, —See  Ternato-pinna-

twl

Tridentatus, Trident-pointed. — When the
point is truncated, and has three indenta-
tions,  (coery.)

|

COCCRY,

Triduus.—Lasting for three days.
Tricder.—Having three sides.
Tricnnis.—Lasting for three years.
Trifariam.—In three rows.
Trefidus.—8plit half-way into three parts.
Trifolislate, Trifolius—Bearing three leaf-
lets from the same point ; as Clover. |
I Priformis—Bearing ﬂuwam of three :'I]l"—
ferent kinds ; as the receptacle of some |
Composites, '
T Prifurcotus—Having a fork with three !I
|

tines, as some hairs,

Trigonis—~—Having three angles and three
plane faces, as the stem of Carex scuta.

Trihiletus— Having three apertures, as some
sorts of pollen grains.

Trijugus.—When the petiole of a pinnated
leaf hears three pairs of leaflets,

Trilateralis.—A prism of three sides.

Toilobes.—~Three-lobed, as in the leaf of
Anemone Hepatica,

Trimestris.—Existing for three months.

1 Trimus.—Lasting for three years.

Trinervis.—Having three ribe all proceeding
from the base.

Trinodal.—Having three nodes only.,

Trivicus—~Having male flowers on one in-
dividual, female on another, and herma-
plu.-mhtc on a third, Ttssignis & 0 7.

Having three lids.

ﬁnmf&&lmﬁua.-—ﬂunmtmg of three palew, as

the flower of a Bamboo,

. Tnparrfd.w-l‘nrt.c:l to the base in three divi-

Slons,

| Tripetaloid.—Consisting of six parts, of which

three resemble petals, and three are
green and small,

| Triphyllug—~Having its leaves in a whorl of

1
|

three, or having only three leaves,

Tripinneate, Triplicato-pinnafus.—When the
leaflets of o bipinnate leaf become them-
selves pinnate (EB. 120 1).

- Triple-vibbed, Triple-nerved.—When of three

riba the two lateral ones emerge from
the middle one a little above its base.
(cecearvi.)

CCCXVIL

+ Priplici—Thrice repeated.

| & Tripliformia folic.—Leaves resembling the

triple-ribbed form.

Triplinervis—See

Triplo.—Thrice.

erue.— Three-winged.

anuctes«* ~Three-cdged, or cornered.

T Triserielis—In three rows. Instead of
this word, fariem is generally added to
the end of a Latin numeral; thus, fri-
fariam, in three rows.

Tristichous.—In three rows,

Tristis.~—Dull-coloured.

| Triternate.~When a common petiole divides
into three secondary petioles, Which are
each subdivided into three tertiary pe-
tioles, each bearing three leaflota,

Tyiple-vilibed.

t Triglans.~—Containing three nuts (glands) | ﬂ'ﬂn’dﬁm-ﬁm—ﬁm Pulley-shaped.

within an invoelucre, as the Spanish Chest-
nut.

+ Trophopollesn—The partition of the eell of

an anther or its remains.
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3 Trophospermiunt.—The placenta.

Propis—In Greek compounds=the keel of a
papilionaceous flower, or any part resem-
bling it.

Trumpet-shaped —Hollow, and dilated at one
extremity, like the end of a trumpet; as
the corolla of Caprifolium sempervirens,

Trunecate.—Terminating very abruptly, as if
a piece had been cut off; as the leaf of
the Tulip tree (EB. 118 ¢).

Truncus.—The bole or principal stem of a
tree.

T Pryma,—An inferior drupe, with a two-
valved separable flesh ; as the Walnut.

Tubefornis, Tubatus.—Sece Trumpet-shaped.

Tube.~The part of a monosepalous calyx, or
mu:lm'pu:t:ﬂﬂ-na corolla, formed by the
union of the edges of the sepals or petals.
Alzo applied to adbesions of stamens.

.—A roundish under-ground succulent

stem, covered with buds, from which |
new plants or tubers are produced ; as

the Potato. A receptacle of vegetable food.
Tubercled.—Covered with little excrescences
or warts. (ccccavii.)

CCCOXVIL

Tuberewle.—Simple roots which acquire a
succnlent condition, become reservoirs
of vegetable food, and serve for propaga-
tion, in consequence of being terminated
by a bud, A little tuber. (ccecrwiii.)

A

COCCXVINL

TRO—UMB.

Tuberculuwm.—A wart-like shield, such as is
found in the genus Verrucaria, (cccerie.)

COCCXIX,

I Any kind of small wart-like ex-
creseence.

Tubi, Tubuli—The pores of certain Fungals.
(cecoxn )

CCOCK XN,

Also ringed tubes found in the globule of
a Chara (VK. 13, 4).

Tubelor, wlosus, wlatus, otus. — Ap-
proaching a cylindrical figure, and hollow.

T Tunica, (adj. Tunicatus)—The skin of a
seed. Any loose membranous skin not
formed from epidermis,

Tunica.—The peridium of certain Fungals.

Turbinate.—~See Top-shaped.

Turio.—A sealy sucker, which afterwards be-
comes a stem 3 as in Asparagus,

Turned inwerds—See Inirorsus.

Dwried owtwards—See Extrorsus,

Turnip-shaped.—See Napiformis.

Turpenting vessels,—Tubes formed in the in-
terstices of tissue, into which turpentine,
or such secretions, are naturally drained
during the growth of a plant. They are
common in Conifers.

Tiwin digitato-pinnate—When the secondary
petioles, on the sides of which the leaf-

| lets are armmnged, proceed in twos from

the summit of a common petiole, as in
Mimosa purpurea. Mirb.

| Tympanum.—A membrane which stretches

across the mouth of the spore-case of
some Urn-mosaes,

Uliginosus, T Uliginarivs. — Growing in
swampy places.
Ulna, (adj. Ulnaris).—The average length of

a man’s arm ; about twenty-four inches.

} Umbel.— An inflorescence in which the flower

expands centripetally and their stalks ra-
diate from a common point (EB. 139 h ;
8B, 139, &c.) I The pilens of certain
Fungals.

Umbellula.— A partial umbel ; an umbel

formed at the end of onc of the rys of a
general nmbel (SB. 138).



UMB—URC.

Umber brown.— Nearly the same as deep
brown,

Umbilical cord.—A thread by which seeds are
sometimes attached to their placenta.

T Umbilicatus.—The same as Peltate.

Umbilicus.—The hilum of a seed ; the scar
formed by its separation from the placenta.
T The ostiolum of certain Fungals.

Uinbonatus—Round, with a projecting point
in the centre, like the boss or wmbo of
an ancient shield, as the pilens of many
species of Agaricus.

Unibonulatus.— Terminated by a very small
boss or nipple.

Umbraculiforin, Umbrella-shaped.—Resem-
bling an expanded wmbrella ; that is to
say, hemispherical, with rays or plaite
proceeding from a commeon centre, as the
stigma of Sarmacenia (EB. 176).

Umbracwlum—A convex body, which in
Marchantia terminates the seta, and
bears the reproductive bodies on the under
side. (eecerwi) Any similar body.

COCCXXIL

Unbrinug.—See Unber brown.
Uimbrosis.—Growing in shady places.
narmed.—Havingno spines, prickles, or other
ilﬂmrp hard projections, Sometimes, point-
5,

Uncadug, Uncinatus, Uneiformis—Hooked.
Curved suddenly back at the point.

Unei—Hooked hairs ; any kind of hook.

Uneia (adj. Uncialis);—An inch.

Lnetuosus.—Having a surface, which, though

not actually greasy, feels so.

Undershirub, woody plant of small size,
the cnds of whose branches perish
every year. Seo Swuffruler.

{ndulatus, T Undatus.—Wavy; having an
uneven, alternately convex and concave
margin or surface,

Undulato-striatus, — Having elevated lines
with a wavy direction.  (ceocnrii.)

. —

COCCXXII

Unequally pinnated.—Having a solitary leaf-
let at the end of a pinnated leaf (EB.
120 h).

Unguiculate—A term exclusively applied to
petals, which have an unguis or stalk.

xevii

Linguis,—Ialf-an-inch, or the length of the
nail of the little finger.  Also the stalk of
a petal.

Uni.—In Latin compounds = one, as: #ni-
alatus, having one wing ; unicalearatus,
one spur; wmicapsularis, one capsule,
and so on.

Unicolor.—Uniformly of one and the same
colour.

Ulricus.—Growing singly.

Unijugatus, Unijugus—Having one pair of
leaflets.  See Conjugatus,

Unilateralis—One-sided.

Uninervatus, Uninervis—One-ribbed.

Uninterrupted.—Consisting of regularly in-

creasing or diminishing parts, or of parts
all of the same size. See Continuons.

Uniparous—Having but one peduncle.

o
e

Ura—In Greek compounds=tail or tail-
like process, or evem a iail-like inflo-
Pescence.

Urceolus—The two confluent bracts of Carex.
Any fask-shaped or cup-shaped snomalous

(eecriv.)

VgL,

COOCXXTY.

Urceolatus.—The same as Campanulate, but
more contracted at the orifice, with a
small limb. (ccecaie.)

COCCX XY,
Ureeolato-campanwlale, — Intermediate  be-
tween  urccolate  and  campanulate.
(eeocaeom. )

[H!E}]LEIJ{ ¥1.
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{Mrens~—Stinging.

Urna. — The spore-case of Um-mosses
(VK. 45.)

[stilago.—Smut. A disease in which the

natural tissue is replaced by black powder.

[terus—The volva or receptacle of certain
Fungals.

Utricle, Utriculus.—A seed-vessel comsisting
of a very thin loose pericarp enclosing a
single seed. Any thin boftle-like body.
The two confluent glumes of Carex.
(recewaiv.)

[triculi seniinales,—The spores of certain
Fungals.

{ltriculiformis—Having the form of a bottle.

Utriculosus, aris.—DBearing ‘many utricles.

Vacillans. — Swinging as  the anthers of
. Girasses, which swing lightly from the

end of their filament.

I Vaecinus—The eolour of a dun cow.

Vacuus.—~Empty ; a term applied to cases
when an organ does not contain what
usually belongs to it. DBracts, which
usually support flowers, are called vacuae
when they have no flower in their axil.

t Vagiformis—Having no certain figure.

Vagina, (adj. Vaginans, Vaginatus.)—A
sheath. A petiole rolled round a stem,
as in Grasses; any part which sheathes
gome other,

1 Vaginellee.— The brown scale-like hairs

VEN.

Variole.—Pustular shields such as are found
in the genus Variolaria. (ceccaiviii.)

COCCXXVIIL.

t Varigs—Liable to change—of colour.

Fase.—The tubes which oceur in the in-
terior of plants ; and serve for the con-
veyance of sap or air. (EDB. 30 to 37.)
V. condracta, cepansa, laticis, propria,
opophorda, are names given to the milk
vessels or cinenchyma ; V. adducentia,
spiralia,prneumatochymifera,chymifera,
hiydirogera, spivoidea, arc spiral vessels ;
V. lineata, scalarifermie, annulata,
miacta, moniliformia, are modified spiral
vessels, or ducts; V. porose and pudic-
tada, are the dotted vessels which eonsti-
tute bothrenchyma.

+ Vase eahalontio.—Stomates.

Vaseular system.—All that part of the in-
terior structure of a plant inte whose
composition spiral vessels enter, or their
madifications.

Vasculnris, Vosculosus.—Containing spiral
vessels or their modifications.

Vasewlum, — A pitcher-shaped  leaf (EB.
112 ¢, 4, h). Also a case in which

commonly called ramentsa.

Vaginervis.—Having the veins arranged with- |
out any order.

Vaginula.—A sheath that surrounds the base
of the seta in Urn-mosses, $ The tubu-
lar floret of Composites.

¥ Vaginuliferi floves—The tubular florets
of Composites.

Fagus.—Having no particular divection.

Valleculoe.—~The channels or furrows lying
between the ridges upon the fruit of
Umbellifers (SB. 136).

botanists place their freshly-gathered
gpecimens, when on a journey.

1 Vase-shaped, T Vasularis.—Formed like
a flower-pot.

Vasgiform tisswe,—Ducts; tubes having the
appearance of spiral veseels, and bothren-
chyma.

FVetns—The fibrovascular tissue of leaves,
through which sap is carried into the
parenchyma ; vefning is the arrangement
of veins, veinlets are veing of the smallest

Valvale, Valveris—United by the marging
only; as the sepals of Rhamnads, the |
valves of & capsule, &e. (coccxavii.)

7\
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I Valvacews— Furnished with visible valves.
+ Valve seminum.—The cotyledons.

size; costad or primary veing, such as
spring from the midrib; evternal, those
next the edge.  Veinlese, having no veins.
men radicum.—A layer of spiral coated
air-cells found upon the roots of certain
tropical Orehids and other plants.
Velatus.~—Partially concenled from view ;
veiled.
Vellus.—The stipe of certain Fungals.
Felwm.—The annulus of certain Fungals.
Velumen.—The velvety coating formed over
some leaves, by short, close, soft hairs.
Velwtinus.— Velvety. Having a hairy surface,

i Vela

Valves.—The doors by which various bodies
open ; 43 the separable sides or face of
anthers, the earpels or parts of carpels of
fruit.

Valvwlce.—~The bracts of Sedges.

Furiabilis, ans—Not being constant in ap-

arance.

Variegated, — Having colour disposed in
various irregular spaces,

which in texture resembles velvet; as in
Rochea coccines.

Venation.—The arrangement of veins in a
leaf, &c.

Venw.—Sce Veins.

t Venoso-nervosus—When the principal veins
branch and anastomose irregularly.
Venosug.—Having many branched wveing, as

in reticulated leaves.
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VEN—VIC. Xelx

Ventral —DBelonging to the anterior surface
of anything, as a vertical section, which
is the line Tunning down the front of a
carpel on the side next the axis.

Ventricosus.—Swelling unequally on one side,
as the corolla of many labiate and perso-
nate plants.

Venulee ecommunes, — The veinlets which
proceed from the anastomoses of venule
proprim,

Venuwlee proprice~The veinlets which first
leave the costal or primary veins.

+ Venuloso-nervosws.— Having straight paral-

lel veins connected by erozs veinlets,

T Venuloso-hinoideus.—Having equal curved
parallel veins originating in the midrib
and losing themselves in the margin.

Verdigris green—Deep green, with a mix-
ture of blue.

Vermicularis.—Wormshaped ; thick, and al-
most cylindrical, but bent in different
places ; as the roots of Polygonum Bis-
torta.

¥ Vermiculotus, Vermilion-coloured. — See
Miniatus.

4
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Vernalis, nus.— Appearing in the spring of

the year,
Vernation—The manner in which leaves dre
arranged within the leaf-bud.

Vernicosus,—Covered with a natural varnish, |

Verruwome,—Warts.,  Sessile elevations of a

glandular nature. Sometimes applied to |

the perithecium of Fungals.

Fcrmcagl‘arm.-ﬁhuped like a wart.

Verrucosus.—Covered with warts,
bereled.,

Verticillaster.— A falze whorl formed in La-
biates by the presence of short-stalked or
sesgile cymesin the axils of opposite leaves.
(cecemi.)

See T~

| petiole.

[

Verruculogus.—Covered with little warts,

Versatile—Swinging freely, as the oscillating
anthers of Grasses.

Fertebrate.—~Contracted at intervals, like the
vertebra of animals, there being an arti-
culation af cach contraction, a3 in some
leaves.

Fertex.—The summit. F The pileus of Aga-
ricaceous Fungals,

Vertical.—Placed in a direction from the base
to the apex.

Verticillnfus—~When several bodies form a
ring round & commen axis, as leaves
round a stem, B-l.‘-]_'ﬂ]ﬁ, pﬂt:l.'lﬁ, and stamens
round an ovarinm, &e  (EB. 112.)

Verticillato - pinnatiscefus. — Pinnated  in
such a manner that the leaflets appear to
form rings or whorls round the principal

(ececa.)

COOCXXX.

Verticillus.—A whorl ; a ring of organs on
the same plane,

t Verticillus spurius.—The same as Verti-
cilluster.

Vezicule.—An air cavity.

Vesiculn, V. sporopliora.—The spove-case of
certain Fungals.

Vesicula amnios, V. colliquamenti.—The sac
of the amnios.

Vesiculatus, Vesiculosus, Vesicularis, Vesi-
culeeformis—Inflated, bladdery.

Vegpertinus— Appearing in the evening.

| Vessels.—See Vasa.

| Vewillary.—An mstivation in which one picee

' is much larger than the others, and is

. folded over them, they being armanged

face to face, as in papilionaceous flowers.

' (ceecaayi.)

COOCK XX

Vewillwm—The standard or fifth petal placed
at the back of a papilionaceous corolla
(See SB. 120, 2).

| Vieeni.—Growing in twenties,
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Villosity, Villus (adj. Villosus).— Shaggi-
ness; a coating of long weak hairs.

Vimineus (subst. I Vimen).—Having long
flexible shoots, as many Osiers.

Vine—See Viticula.

Vinealis.—Growing wild in vineyards.

Violet.—See Tanthinus.

Virens, Virescens, Viridescens—A shade of
clear green, but not so bright as grass-

green. :

Virgatus.—Twiggy; producing many weak
Lranches.

+ Virgineus.—Having arrived at puberty—
Engdl.

+ Virgultum.—A young slender branch.

Viridis, Viridulus.—A clear full green ; any
kind of greenneess.

Viror.—Greenness,

Virosus.— Having a disagreable nauscous
smell.

Vitellus.—The sac of the amnios in a thick-
ened state, and forming a case, within
which lies the embryo. (ccccaaii).

CCCCXXKIL

Vittee.—Narrow fistule lodged in the coat of
the fruit of Umbellifers, and containing
vil (VK. 515). They are represented
by dots on the section at figture.
(cecoramniii.)

COCCX XN

THIE

VIL—Z00,

Viscidus, Viscosus.—Glutinous, clammy.

Vitellinug.—Dull yellow, just turning to red.
The colour of yolk of egg.

Viticwlg.— A trailing or scrambling  stem,
like that of the Vine, Gourd, Cucum-
ber, &e.

Viticilosus.— Furnished with viticulae.

+ Vitricils.—Having a glassy appearance.

Vittatus.—Striped lengthwise.

Volubilis.—Having the property of twisting
round some other body.

Volutus.—Rolled up in any way.

Volva.—A membrane, usually of a tough
texture, in which a Fungal is sometimes
enclosed when young, and which is
burst open as the latter grows.

Vidva vegetabiliwm.— A Linnean name
for the stigma.

e
Y

Waits.—Hard or firm excrescences.
Wary.—See Undulatus.
Waxy,—Having the texture and colour of

IEW Wik,
Waaxy-yellow.—Dull yellow, with a soft mix-
ture of reddish-brown.

Wedge-shaped —See Cuncatus.

Wheel-shaped.—See Rotafus.

Whip-shaped.—Sce Flagelliformis.

Whorl.—A ring of organs all on the same
plane. See Ferficillus.

Wings.—The two lateral petals of a papiliona-
ceons flower (8B, 120). Any kind of
membranous expansion.

Wisged.—Furnished with any kind of mem-
branous or thin expansion.

Wood.—The hard part of a stem, formed
chiefly of woody tissue or plenrenchyma.

Xantho.—In Greek compounds = such yellow
as gamboge.

Xanthophyll—The yellow colouring matter
of plants.

| Xerampelinus.—Dull red, with a strong

| mixture of brown.

' 1 Xylodiuni—One of the names of the

Achznivnm,

1

| Zoadule.—The locomotive spores of some

: Confervas.

Zoocarps, Zoospermata. — The locomotive
gpores of some Confervas.

END.,
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