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TO

THE LADY FRANCES DOUGLAS.

Mapam,

Ir the knowledge of the economy of vegetation
shall prove to be at all advanced or facilitated by the
arrangements or investigations instituted in the fol-
lowing Work, it is owing to the influence of your
Ladyship’s counsel by which my attention was
originally directed to the study of plants. On' this
account I have been solicitous to dedicate the Work
to your Ladyship, as well as on dccount of the op-
portunity it affords me of expressing myself in
acknowledgment of the kind patronage you have
hitherto been pleased to extend to me, and in com-
mendation of the laudable partiality you have always
shown to botanical pursuits. ' This I regard as ap-
pearing not merely in/your own individual studies,
but in your directing the early studies of a young and
dear family, whose education you have so ably and
affectionately superintended, and whose incipient -
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DEDICATION,

progress in the pleasing paths of Systematic Botany,
it was my original wish to facilitate. But although
that wish has been disappointed by the intrusion of
a multiplicity of obstacles, and ultimate abandon-
ment of my original plan, still it is within the
scope of the plan now adopted to facilitate the
study of Systematic Botany, at least in as much as
it 1s preparatory to that of Physiological Botany,
and thus legitimately to connect and elucidate the
two grand departments of the study of Plants. It
will readily be admitted that my undertaking has
been laudable; and if I have succeeded in the ex-
ecution of it so as to merit the approbation of your
Ladyship, I shall be encouraged to hope that the
result of my labours is not altogether unworthy of

the notice of the public.

I have the honour to be,
Madam,

Your Ladyship’s most obedient and
most obliged Servant

P. KEITH.
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DESCRIPTION OF PLATES.

PLATE I

Ficure 1. A spindle-shaped root, The Carrot. Fie. 2.
The Bitten root, Scabiosa succisa. Fie. 8. The fibrous
root, Agrostis arvensis. Fic. 4. A bulbous root, the Onion.
Fic. 5. The tuberous root, Ophrys spiralis. Fie. 6. A zig-
zag stem, Celastrus buxifolius. %IG. 7. The nodding stem,
Carduus nutans. Fic. 8. A winged stem, Lathyrus pra-
tensis.  Fic. 9. A stem twining to the right, Tamus com-
munis.  Fic. 10, A stem twining to the left, Convolvulus
sepium.  Fic. 11. The culm, or straw, Bromus pratensis.
F1e. 12. The stipe, Chamwr«?s humilis. Fic. 13. Branches
in whirls, Pinus sydvestris. Fia. 14. Branches decussated,
Dipsacus fullonum.

PLATE 1L

Ficure 1. A sitting leaf, Veronica Chamedrys. Fic. 2.
A petiolate leaf, The %’ine. Fic. 8. A target-shaped leaf,
Nausturtium or Indian Cress. Fic. 4. A digitate leaf, The
Strawberry. Fie. 5. A winged leaf, Vicia sativa.  Fie. 6.
A leaf tr:gl winged, Fool’s Parsley. Fic. 7. A torn or
jag%ed leaf, Senecio squalidus. Fic. 8. A bitten leaf, The
Tulip-tree. F1c. 9. Shape of the leaf anomalous, Nepen-
thes distillatoria.  Fie. 10. Anomalous, Sarracenia pur-
purea. Fic.11. Anomalous, Dionea Muscipula. Fie. 12.
A ribbed leaf, Alisma Plantago. TFic. 13. A plaited leaf,
Alchemilla vulgaris. Fie. 14. Leaves in whirls, Ladies’
Bed-straw. Fic. 15. Leaves turned to one side, Conval-
laria majalis.

PLATE IIL

Ficure 1. The solid bulb, Crocus sativus. Fic. 2. Its
section.  Fie. 3. The scaly bulb, Lilium candidum. Fic. 4.
The caulinary bulb, Dentaria lbulbifera. Fic. 5. Allium
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DESCRIPTION OF PLATES.

earinatum. Fic. 6. Glands pedicled, Rosa tumentosa.
Fic. 7. Glands cup-shaped, Passion flower. Fic. 8. Ten-
dril simple, Lathyrus Aphaca. Fie.9. Stipulee, a thin scale,
Poa trivialis.  F1c. 10. Stipule scariose, Pinus sylvestris.
Fi6. 11. Stings, Urticus diocica. Fi1e. 12. Prickles re-
flected, Rosa rubiginosa. Fie. 18. Prickles forked, Arduina
bispinosa. Fic. 14. Hairs, Hieracium Pilosella. TFic. 15.
Root furnished with bags, Utricularia vulgaris.

PLATE IV.

Fieure 1. Proper calyx, Primula vulgaris. Fie. 2.
Common calyx, Tragopogon pratensis. %IG. 8. Glume
one valved, Lolium temulentum. Fic.4. Glume two val-
ved, Avena fatua. Fic. 5. The scale ovate, Salix herlacea.
Fi1e. 6. The scale cleft, Betula nana. Fic. 7. Cerolla
monopetalous, Campanula rotund{:folia. Fic. 8. Corolla
polypetalous, Galanthus nivelis. ¥ia. 9. Cruciform flower,
Cheranthus.  Fic, 10. Papilionaceous flower, The Pea.
Fic. 11. The stamens, a; and pistil; 0 ; Ltliuwm candidum.
Fic. 12. The common receptacle, Leontodon Taraxacum.

PLATE V.

Ficune 1. A head of flowers, Statice. Armeria. Fie. 2.
A whirl, Mentha arvensis. - Fic. 8. A spike, Veronica
spicate. F16. 4. A panicle, Poa nemoralis. Fic. 5. The

hyrse, Ligustrum vulgare. Fic. 6. The Cluster Ribes,
Rug;um. ‘16. 7. The Corymb, Arabis Turrita. Fi1c. 8.
The Fascicle, Dianthus Armeria. Fie. 9. The Umbel,
Zthusa Cynapium. Fic. 10. The Cyme, Sedum angli-
cum. Fic. 11. The catkin, Corylus Avellana. Fi6. 12.
The Spadix, Arum maculatum. ,

PLATE VL

Ficure 1. Capsule without valves, Fraxinus excelsior.
F1c. 2. The Pome, Pyrus Malus. Fic. 8. The Berry,
Fragraria vesca. Fic. 4. The Nutsshell, Corylus Avellana.
Fic. 5. The Drupe, Prunus Cerasus. Fic. 6. The Silique,
Cardamine pratensis. Fic. 7. The Legume, Pisum sativum,
Fia. 8. The Strobile, Pinus sylvestris. Fiac.9. The Scar,
Vicia Faba, Fiec. 10, A Bracte, Tilia ewropeea; a, the
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bracte; I, the flowers. ~ Fic. 11. Nectaries, ' Helleborus
wridis.  T1e.12. The tail, Clematis Vitalla.

PLATE VIIL

Freure 1. Fructification radical, Pilularia; a,the leaves;
¥, the fiuit.  Fre. 2. Lycopodium, Selaginoides ; a, the na-
tural shoot ; f, the leaf and fruit magnified. Fie. 8. Frue-
tification in spikes, Osmunda Lunaria. Fia. 4. Fructifica-
tion dorsaly Scolopendrium wvulgare; ay the natural size; o,
a capsule magnified. Fic. 5. A stemless Mess, Orthotricum
Brownianum.  Fic. 6. The stem erect, Bryum ligulatum.
Fi1c. 7. A reticulated leaf magnified, Splachnum reticulatum.
Fi6. 8. Star or disk; the barren flower of Mosses magni-
fied, Polytrichum commune. Fic. 9. Fertile flowers of
Mosses, Funaria hygrometrice. Fic. 10. Magnified and
longitudinal section of a capsule, showing the column in
the centre. Fic. 11. Herbage and flowers of the Hepatice,
Jungermannia complanata; a, the natural size; 0, a part
magnified ; ¢, the sack; d, the ovary; e, valves of the ovary.
Fie. 12. Fructification of the Algee, Lichen physodes; a,
barren flowers ; 0, fertile flowers. Fic. 13. A stipitate
Fungus, Agaricus campestris ; a, the pileus; 0, the glﬁs e
the veil; d, the stipe.

PLATE VIIL

Ficure 1. A grain of Wheat, showing the albumen and
vitellus; a, the seed of its natural size; 0, the scale-like
vetellus ; ¢, a section of the albumen. Fic. 2. The embryo
and cotyledons, Vicia Faba; a, the embryo; 0, the cotyle-
dons. Fic. 3. Net-work of the leaves, Pyrus domestica.
Fic. 4. Involute leaf, Pyrus malus. Fic. 5. Revolute leaf,
Primula vulgaris. Fi1c. 6. Obvolute leaf, Sage. Fic. 7.
Convolute f;eaf, Arum. Fic. 8. Conduplicate leaf; The
Cherry-tree. F16. 9. The Equitant lea}: Iris. T1e. 10.
The plaited leaf, Ladies’ Mantle. Fi6. 11. The circinal,
Pteris aquilina. Fie. 12. Homogeneous caudex, Clavaria
ophioglossoides ; a, its natural appearance ; 0, a longitudinal
section. * Fie. 13. The tubular stem, Hemlock. Fic. 14.
The caudex consisting of bark, wood, and pith, Quercus;
showing also the concentric and divergent layers. Fic. 15,
A portion of the epidermis magnified, Saxifraga wmbrosa.
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Fic. 16. Bundles of simple tubes, Leaf-stalk of the Prim-
rose. Fi1c. 17. Spiral tubes, Leaf-stalk of the Artichoke.

PLATE IX.

Ficune 1. Evolution of the radicle, The Onion. Fie. 2.
Evolution of the cotyledons, Phaseolus communis; a, the
cotyledons. Fic. 8. Evolution of the plumelet, Fugus sylvatica;
a, the plumelet. Fic. 4. Evolution of the stem, Prunus
Padus. Fic. 5. The Fox-tail root, Salix communis.  Fie.
6. The flattened stem, Fraxinus excelsior. Fie. 7. Plexus
of shoots, The Sloe-thorn. Fic. 8. The Oak-apple,
Quercus rolur. Fic. 9. Bunch on the stem of the Dog
Rose. Fie. 10. Multiplicate flower, described at page 288.
Primulaveris. Fic. 11. A Proliferous flower, The Daisy.
Fic. 12. The foliated fruit, Pyrus.

e
ERRATA.

Page 18, line 13, for Riamnus read Rhamnus. -
—— 127, — 14, for triquetur read triqueter.
— 137, — 12, for Marubium read Marrubium,
—— 149, — 23, for Leontarus read Lontarus.
——— 150, — 2, for Staphyllea read Staphylea.
— 150, — 28, for Onobrychus read Onobrychis,
—— 109, — 15, for Vinea read Vinca.

~— 260, T, for Bideus read Bidens.,

THE BINDER

Will place Plate 1. as Frontispiece to Vol. I. and Plate IX.
as Frontispiece to Vol. II. ~ All the other Plates, viz. IL
to VIII. inglusive are to come at the end of Vol. L.






2 INTRODUCTION.

knowledge. And in the progress of the study of
plants, there were many stages preparatory to this

period of advancement. ®
The first and incipient stage was that in which
the attention of the human mind was directed to
the discrimination of vegetables, as furnishing by
spontaneous production the indispensable necessaries
A.c.  of life. This was the period of the origin of man-
o kind, when man was yet obedient to his God, and
God satisfied with the work of his hands, the
spontaneous productions of the vegetable kingdom
having been given unto man for food.* In the
fabulous history of heathen mythology, it was re-
presented by the poets as the happy period of the
golden age, when laws were yet unnecessary, and
_ arts and sciences unknown, and men simple in their
manners, and temperate in their desires, contented
with the frugal repast that was furnished by the

hand of nature.{

Its pro- A second stage was that in which men began to
gressasde girect their attention to vegetables, as capable of
f{l‘;’e’j“’ip‘ furnishing, by means of cultivation, an  increased
supply of food, proportioned to the wants of an in-
creased population. Then it was that the labours

* Gen. i. 29.

+ Contentique cibis, nullo cogente, creatis
Arbuteos feetus, montanaque fraga legebant,
Cornaque, et in duris h®rentia mora rubetis,

Et qua deciderant patula Jovis arbore glandes.
Ovid. Met, lib. i.
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of agriculture were first rendered necessary, and

secds first sown by the hand of man, doomed for the
future  to eat his bread in the sweat of his brow.”* A.C.
This was the period in which we find Cain repre- ?)erha’ps-
sented by the sacred historian as © a tiller of the
ground,”{ and the state of society in which the in-
ventors of useful arts were regarded by the heathens

as celestial beings that had deigned to reside on
earth.}.

A third stage was that in which plants began to
be regarded as furnishing not merely necessaries,
but comforts—being the period in which we find A.C.
Noah represented as a husbandman, having planted i
a vineyard and drank of the wine;|| and cor-:
responding, perhaps, to the period of the invention
of wine by the Bacchus of the heathens, or to a
similar state of advancement in the domestic arts.

-A fourth stage was thatin which plants began at
length to be regarded and studied, or cultivated as
furnishing not merely comforts, but luxuries—the
period in which we find the Ishmaelites represented
as trafficking in spicery, and balm, and myrrh,
which they carried down from Gilead to Egypt in
the days of Joseph.§

Hitherto there is no vestige to be found of any
thing like phytological investigation, though it can-

* Gen. iii. 19. + Ibid. iv. 2.
1 Prima Ceres unco glebam dimovit aratro:

Ovid. Met, lib, v. 341,
fl Gen. ix, 20. § Gen, xxxvii. 25,
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INTRODUCTION.

not be doubted that some considerable progress
had béen already made in botanical remark, from
the necessity of discriminating by some striking
and peculiar character such plants as were possessed
of properties convertible to the use of man.

The silence of sacred history, and total want of
all other authentic history, leaves us wholly in the
dark with regard to the probable progress of the
study of plants from the period last mentioned till
that of the exode from Egypt, as well as during a
long period of years immediately succeeding; and
we are indebted to the earlier histories of the
Greeks for the next rays of information on the sub-
ject, which though faint and evanescent in their
character, present to us the study of plants, at least
under a new aspect, approeaching hearer to our
notions of botanical investigation than any thing
that has hitherto occurred. Such are the indica-
tions exhibited in the account of the famous expedi-

‘tion of the Argonauts and celebrated story of Jason

and Medea, who is represented by the poets as being
so deeply skilled in the magic powers and properties
of herbs as to enable Jason, by means of her in-
structions in the use of them, to perform the other-
wise impracticable conditions of obtaining the
golden fleece.* But in pursuit of fiction it is very
well known that men have often stumbled upon
fact; and it is to be presumed they had already

* Creditus accepit cantatas protinus herbas,
Edidicitque usum. Ovid. Met. lib. vii. 98,
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done so in the case of the study of plants, if we
may be allowed to draw any inference from the con-
temporary story of the renowned Centaurs, whose
great chief Chiron is represented as being famous
not only for his manly accomplishments and moral
virtues, but also for his skill in the medicinal pro-
perties of plants ; in honour of whom itis supposed
that the genus Chironia was originally named.

The celebrated AEsculapius, also the pupil of
Chiron, and god and father of medicine, according
to the mythology of the Greeks, is said to have been
so deeply skilled in the medical virtues of herbs, as
to be able by means of them to restore the dead to
life.* From which miraculous talent, though al-
together fabulous, we may however infer the pro-
gress of botanical inquiry, at least with a view to
the ascertaining of the medical virtues of herbs; in
the knowledge of which the Greeks seem now to
have made some considerable advancement, as ap-

&N

pears from the medical celebrity of Machaon and Fromthe

their skill in the art of healing by means of the
application of herbst at the period of the Trojan

* Namgque ferunt fam4 Hyppolitum————
ad sidera rursus

ZEtheria et superas ceeli venisse sub auras,
Pzoniis revocatum herbis, et amore Dianz,
Virg. ZEn. vit. 770,
S SN V'3V o PR
"Iizig aryabu Modusisios 505 Maykar. - Iliad.B. 731
1 Ibid. 8. 218,

[y

ix. 4 Poems of
Podalirius, the sons of Alsculapius ;-4 renowned for Homer.
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war—an art of such superlative importance that the
acquisition of it was deemed an object worthy of
the greatest heroes. And hence we find that the
medical virtues of herbs had formed part of the
study even of Achilles himself.*

At this memorable period we have also farther
evidence of the progress of botanical knowledge
beyond any thing hitherto adduced. For it appears
that plants were now studied or cultivated not
merely as furnishing the necessaries, comforts, and
luxuries of the table, or as useful in medicine and
the arts, but also under an aspect altogether un-
precedented ; namely, as being ornamental in gar-

+dening—if I am not inferring rather too much from
Homer’s description of the garden of Alcinoiis,
which at the period of the return of Ulysses, seems
to have exhibited a specimen not only of the useful
but also of the ornamental ;- though no traces of
ornamental gardening are to be met with in the
history of eurlier times, unless we suppose with
Pliny, that the hanging gardens of Babylon -were
built by queen” Semiramis. In the Odyssey we
have also the first account of the celebrated lotus of
the ancients ;¥ and of the nepenthes famous for its
property of dispelling care. || Still we have no direct
gvidence of the institutionof any philosophical inquiry

* Stat. Achill. ii. 444.
+ "Evber &% KOO T o2k zgua'mo‘ mxg}z yéiLToy é}xo!
Mevresns weQuac TrpsTars yariads, Odyss. H. 127

1 Odyss. 1, 94, 1\ Ibid. &, 220,
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into the subjects of the vegetable kingdom, or pheno-
mena of vegetable life. For although the Greeks
had already exhibited the strongest indications of
that bold and daring spirit which exalted them' ul-
timately to such eminence in the ranks of fame, and
instigated them to the subjugation of the world; as
well as of that noble talent for intellectual research
which they afterwards so signally displayed,
they had not yet found, amidst the din and bustle
of arms, the leisure necessary to scientific pur-
suits.

But the sacred writings furnish us at least with a A. C.
species of presumptive evidence, implying that some- ol
thing of the kind had been instituted in the days of
Solomon, who wrote as it appears a treatise on
vegetables; of the character and object of which,
whether botanical or phytological, we can however
form only conjecture, as the work, whatever it
might have been, is now irrecoverably lost, although
the short account of it that still remains seems to
represent it as a sort of natural history of all plants
then known.*

But perhaps we should regard the dawn of phyto- Presama-
logical inquiry as originating in the speculations of f,’}";;;%:;}
Tha]es, the most ancient of the Greek philosophers, 1°55(’3

and the first that travelled from Greece into Egypt 6o4.
Thales.
* And he spake of trees, from the cedar-tree that is in Lebanon,
even unto the hyssop that springeth out of the wall.
1 Kings, iv. 33.
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for the purpose of being initiated into the mysteries
of the knowledge of the Egyptians—For as he
devoted himself on his return exclusively to the
study of nature, it is likely that the subjects of the
vegetable kingdom formed part of the object of his
researches. But it is certain they formed part of
the object of the researches of his immediate suc-
cessors; and of the earlier leaders both of the
Ionian and Italian schools, with whose discussions we
find already mingled some of the nicest and most
subtle topies of phytological investigation. Their
opinions are however of no value as tending to the
advancement of science. They could not have been
founded on accurate observation, and certainly not
on the basis of any thing like philosophical experi-
ment. But they are important as exhibiting a new
and peculiar feature in the study of plants, and the
first legitimate evidence of the origin of phytologi-
cal inquiry. Of the philosophers of this period
who seem to have directed their attention partially,
at least, to the study of vegetables, I shall specify
only Pythagoras,* the celebrated sage of Sames,

# Pythagoras, who is believed to have prohibited his disciples
from the use of beans on account of a supposed identity of origin
between beans and human flesh, (Hor. Sat. vi, lib. ii.) is
said also to have written a Treatise on Onions; (Amat. Lusit.
Com. in Diosc, lib. 1i. 412.) which, if true, gives him conse-
quently a claim to the merits of having been the first botanical
monographist.
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Anaxagoras* of Clazomene, Empedocles- of Agri-
gentum, and Democritus} of Abdera; who have not
indeed left behind them any writings on the subject ;
but whose opinions and doctrines are recorded by
succeeding philosophers.

To the above primitive and patriarchal names, dis- Hlppocm-

tinguishable for the institution of a species of phy-
tological investigation, calculated to excite farther
inquiry, the next that succeeds in order of time, at
least as extending the limits of botanical research,
is that of Hippocrates, illustrious for the introduc-
tion of a new and enlightened method in the study
of medicine, founded upon principles deduced from
experience, and theory perfected by practice, by

* Anaxagoras maintained that the seeds of all vegetables are
lodged in the atmophere from whence they descend, along with
the rain and dews, into the earth, where they mingle with the
soil, and spring up into plants. (Theoph. Hegl Purar ‘Trregiag, lib. ii1.)

+ Empedocles appears to have advanced some heterodox
opinions on the subject of germination, maintaining that the dif-
ferent partsof the plant are not generated at the same time, but
in succession—first the root, and then the stem and branches,
according to the season proper to each. (Tl Duzar “leropag,
lib. iit.) = He is said also to have attributed sexes to plants, and
to have maintained, along with Anaxagoras, that plants are en-
dowed not only with life and sensation, but also with desires and
passions similar to those of animals. (Arist, e @vrew, lib. i.)

{ Democritus seems to have instituted an inquiry into the
cause of vegetable tastes and odours, which he attributes to the
form of the primitive particles of which plants respectively
cousist,. (Mspl Dvran "Avriem, lib. iv.)

A C
400.

20y
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which the art of physic was first exalted to the
dignity of a science, and legitimately connected
with the study of plants; of which upwards of two
hundred species are mentioned in his works. Un-
der the auspices of so great and dignified an ex-
ample, the study of botany could not fail to be ad-
vanced, at least as connected with medicine, if not
even as connected merely with a liberal education.
Accordingly we find that Cratejas, the contemporary
of Hippocrates, wrote a book expressly on the sub-
Ject of botany entitled ‘PYgorominov, which is now, in-

“deed, entirely lost, if we except not some small

fragments said to be still preserved in the imperial
library at Vienna.* And it is certain that the study
of plants was regarded as an honourable pursuit in
the time of Xenophon, who represents it in his
Cyropadia as constituting one of the branches of
the education of the Persian youth.

But the first of the Greek philosophers that seems
to have instituted an inquiry into the economy of
vegetation upon principles any thing like scien-
tific, was Aristotle, the venerable father of natural
history and prince of ancient metaphysicians; who
wrote two books expressly on the subject of plants,
as is presumable from his own promise, as well as
evident from the quotations or references of Avero€s
and Laértius; but which are now, it appears, irre-

* Willden. Prin. Bot. 418, Eng, Trans.
'fﬂsp“ Csrsoie; Zowy, 7o, A,
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trievably lost. For the two books upon plants,
which are found in the present editions of his

works, are generally allowed by the best judges to

be altogether spurious, and regarded as being a
forgery of some learned Arab of the middle ages,
afterwards translated into Greek. -

v

11

’
L{l’\.r

The loss that was thus sustained is in a greatTheo- P

measure compensated by the works of Theoghrastus

ancient botanists ; who imbibing or inheriting from
his master an ardent desire of prosecuting the study
of the works of nature, applied himself to the in-
vestigation of the vegetable kingdom with a zeal
and industry worthy of the pursuit, and produced
as the result of his Jabours the two works on plants
for which he stands so deservedly celebrated—the

phrastus,
A.C.

the disciple and successor of Aristotle, and prince of ***

one entitled Hse: Buray Io-roezoc;, the other Hee; ®uray His bota~

nical ar-

"Airiws.  In the former work he describes and ar- range-

ranges plants according to such characters and dis-

tinctions as had then engaged the attention of
botanists ; and in the latter he professes to account
for the phenomena of vegetation ; though, in truth,
the topies of examination are introduced without
any thing of systematic method, or at least without
any method caleulated to throw light on the sub-
Ject.  The specific deseriptions, which amount to
about five hundred, if compared with modern de-
scriptions, are vague and incorrect; and few of the
phenomena of vegetation are satisfactorily explained.
But with all their defects still they are works of in-

ments.
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estimable value, as containing a great variety of im-
portant facts and observations relative to plants, and
exhibiting a summary view of the whole mass of
botanical and phytological knowledge as it stood at
the time ; and even setting before us an example of
phytological experiment that was not to have been
looked for at that early period.

But unhappily the example of Theophrastus had
not the effect of alluring to the study of plants his
successors in the peripatetic school, nor of diffusing
the love of phytological inquiry among the other
schools of Greece. If any thing was written on the
subject it i1s now totally lost; and we can judge of
the progress of botany only by inference, from which
it appears not indeed to have been wholly neglected,
but rather to have made some advancement, coun-
tenanced as it then was by the patronage of the
great; if the etymology of some names does not
mislead us. The plants Lysimachia and Eupato-
rium are said to have obtained their names respec-
tivély from Lysimachus a king of Sicily, and the
brave but unfortunate Mithridates, king of Pontus,
who are both represented as having been encoura-
gers of botanical investigation.

Still it is evident that the study of plants began
to decline among the Greeks along with the de-
cline of empire, and to emigrate with the other
arts and sciences into Italy ;* where it appears to

* Grzcia capta ferum victorem cepit, et artes
Intulit agresti Latio. Hor. Epist. i. lih. ii.
5
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have been at least well received, though not very

cordially cherished. The first vestiges of its exis-

tence among the Romans are discoverable in the

improved state of agriculture and taste for garden-

ing and ornamental plantations described or alluded

to in the works of the Latin classics, from which a

good deal of information may be obtained, not
only with regard to the then existing state of the

knowledge and cultivation of plants in Italy,

but also in the countries over which the Roman

arms prevailed ; as may be seen by consulting the

Cato Major of Cicero and the Georgics of Virgil, in

which the information is direct; or even the Com-

mentaries of Casar, and Annals or other works of
Tacitus, in which the information is incidental.

It does not however amount to a proof that the .~
stady of plants was pursued with any great degree
of avidity among the Romans, as the Romans like
the early Greeks were yet too much engaged in the
tumult of war to have acquired any considerable
relish for the study of natural history. And hence
the first direct evidence of the existence of any in-
quiry that can be called strictly botanical among
the Romans is that which is furnished in the works
of Dioscorides and Pliny, names well known in the
annals of botany, and illustrious in having been
long regarded by the learned as the best and most
infallible guides to the study of plants.

But great although their reputation deservedly Andpro- <

was, betany derived from their labours but little ad- s
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Dioscori- vantage; the work of the latter on that subjeet

des and . - .

Pliny.  being rather detatched histories of some of the most
curious and singular plants then known, intermixed
with a great deal of loose and vague report, than

; any thing like scientific inquiry ;=—in which, how-

7 ever, we have the only remaining traces of the bo-

tanical knowledge of the Druids, the ancient priests

. and rulers of Gaul and Britain, who were acquaint-
ed with the medical virtues of a variety of plants,
but particularly of the missletoe of the oak, which
they revered as sacred ;—and the work of the former
being rather a body of materia medica than of botany,
so that the sarcasm of Rousseau 1n which he has com-
plimented the author with the title of “a great
compiler of receipts,” has perhaps as much of truth
in-it as of wit.

Its fate But their example, which was indeed truly lau-

:,’;‘,'g“;z;‘;j’ dable, seems to have been as much neglected among
the Romans as that of Theophrastus was among the
Greeks ; and as the study of botany originated, so it
perished with them in Italy, and lay like all other
departments of science buried in the ignorance or
barbarism of the dark ages, except in as far as it
might be cultivated by a few Asiatic Greeks or
Arabians, among whom the names of Galen and
Avicenna stand pre-eminent, till the period of the
revival of learning in Europe.

Andrevi- At this memorable epocha, which we may fix at

val with SEETS

the revival about the beginning of the fifteenth century, the

ofleers. tudy of plants began again to engage the attention

\
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of the learned, and to be pursued with a degree of
industry unknown before; while the writings of
Dioscorides and Pliny, which with all their defects or
redundancies were still regarded as the grandstandard
of botanical knowledge, began to be studied and
commented upon with the most indefatigable zeal.

15

One of the first fruits of this revived passion for Introduce

botanical inquiry was the introduction of the aid of
figures, with a view to elucidate verbal description

that is necessary to determine the species. The
merit of this great and important improvement is
due to Brunfelsius, a native of Maynz in Germany,
and first German botanist. His work, entitled His-
toria Plantarum, was published about the beginning
of the sixteenth century, and the figures, though
only from wooden cuts, have been regarded by good
judges as exhibiting, in general, a tolerably good
representation of the intended plants. They served
at least to excite the emulation of other botanists,
and were accordingly soon after followed by those
of Bock, Cordus,Fuschius, Dodonzeus, and Clusius,
.all natives of Germany; who each added some-
thing to the number or accuracy of the figures of
his predecessors in publication.

But the flame that‘was thus kindled up in Ger-
many soon began to extend itself to surrounding
nations, and to excite in the adjacent countries a si-
milar ardour for botanical inquiry. In Italy the
celebrated Mathiolus was the first to catch its inci-

6

wooden
which had not yet attained the degree of accuracy cuts.
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pient emanations—in France Delachamp and the
elder of the Bauhins, embracing in one comprehen-
sive view the whole of the vegetable kingdom—and
in our own country Turner and Gerarde, whose
herbals are monuments, at least, of their great and
indefatigable industry and love of botanical research.

Such were the happy effects resulting to the study
of botany, from the new impulse communicated to
the energies of the human mind in the revival of
letters. '

But in the works of all botanists there was still
one capital defect, that rendered the study of plants
extremely perplexed and uninviting. Their figures
and descriptions were wholly without method ; so
that the mind was yet occupied merely about indi-
viduals without having attended sufficiently to those
features of vegetable character by which its ideas
might  have been generalized, and its labours
abridged. The inconvenience resulting from this
defect began now, however, to be severely felt, and
the necessity of method to be plainly perceived. It
was an object worthy of the labours of the learned
to ascertain and establish the principles of scientific
arrangement, and accerdingly the first hints on the
subject were suggested by Conrad Gesner, a native
of Zurich in Switzerland, and thggr'éatestnaturalist
that had appeared since the time'of Aristotle; who
borrowing the idea perhaps from Aristotle’s zoologi-
cal arrangements, suggested the method of arrang-
ing plants into classes, orders, and genera, accord-
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ing as they agreed or differed in the figure and struc-
ture of their several parts, regarding the parts of the
flower as being the best fitted for the purpose. This
notable improvement was suggested by Gesner about
the middle of the sixteenth century, forming, as we
cannot but regard it, a new era in the history of
botany.

But while Gesner was employed in Germany in
maturing his plans of method, the same necessity
of methodical arrangement was also felt and pointed
out by an eminent botanist of Italy, though without
any communication, as it seems, with Gesner.* This

17

was the celebrated Cesalpinus, a native of Arezzo By Casal-

in Florence, and physician to Pope Clement the
eighth ; who, with a mind formed for accurate in-
vestigation, and much practised in the metaphysics
of the, times, and imbued with the principles of
sound philosophy, applied himself to the study of
botanical arrangement, not only with the best quali-
fications but with the happiest issue. . For what
Gesner contemplated only in theory, Czsalpinus re-
duced to practice, presenting to the world the first
specimen of a methodical arrangement of plants;
and reflecting, at the same time, a greater degree of
light upon the structure and affinity of vegetables
than any preceding botanist. His method, which s
exceedingly simple, is founded chiefly upon the fruit.

The above are not the only proofs of the ardour
with which botanical investigations were prosecuted

* Smith’s Introduction, p. 351.
VOL. I. C

pinus.
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at this period. The rapid progress of the study dis-
plays itself also in the travels and voyages that were
undertaken for the purpose of mew discovery ; of
which I shall specify only the examples of Camera-
rius of Nuernberg, Jungermannius his nephew,
Prosper Alpinus, Rauwolfius, and the two Acostas,
who travelled respectively over Italy, Greece, Egypt,
the shores of the Levant, and lastly undertook
voyages even to India in quest of plants. And hence
also the origin of herbariums of dried plants for
the purpose of preserving the specimens collected ;
which with the additional improvement of copper-
plate figures that were now for the first time intro-
duced into botany by Columna of Naples, gave a
facility and precision to botanical inquiry unattain-
able before.

But the progress of botanical knowledge thus
promoted by the labours and investigations of the
learned, owed also much of its advancement to the
patronage of the richand the great. Thisis particu-
larly evidenced in the institution of botanic gardens,
whether public or private, which history now intro-
duces for the first time, and which the Italians, eager
in the pursuit of new plants, were the first to es-
tablish. Of the former sort the most ancient is
thought to be that of Padua, instituted in 1533, and
soon after followed by those of Florence, Pisa, Bo-
logna, and Leyden ; and of the latter sort, perhaps,
the most ancient was that of William Landgrave of
Hesse, arranged as it is said by Camerarius, and
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followed by that of Gerard at London, established
at the latest in 1506.

From this memorable period of improvement, in Tempora-
which the Hurculean labours of the Bauhins, as ;%323;,“;
well as the arrangements of Caesalpinus had not only
advanced the study of vegetables to an unprecedent-
ed height, but seemed also to have ensured its con-
tinued and unremitted progress; botany, as repre-
sented by botanical historians, appears notwithstand-
ing to have languished for a period of nearly half a
century ; which might perhaps have been owing to
the impossibility of outdoing the Bauhins in their
own line of investigation, and upon their own prin-
ciples.  But if the progress of the study of vege-
tables was thus suspended in as much as relates to
the collecting, describing, and figuring of plants,
there is, at least, one view of the subject in which it
was most essentially advanced; and that is in the
revival, if I may not absolutely say original intro- Revival of
duction, of phytological investigation, which had gﬁy:ﬂ%i‘
been but just attempted by Theophrastus, and con- seach-
signed to the most culpable neglect by succeeding
botanists for a period of nearly two thousand years.

The revival of this study was probably owning to
the new impulse and new direction communicated
to the spirit of philosophical inquiry by that great
and illustrious luminary of science Francis Bacon,

Lord Verulam, who having explored and developed

the true foundations of human knowledge with a

sagacity and penetration uunparalled in the history
Cc2



20

INTRODUCTION,

of mankind, and having dared to disengage himself
from the fetters of academical authority, denounced,
as vain and idle, the visionary speculations of the
schools, and boldly pointed out the necessity of a
complete and thorough revolation in all pre-
established methods of study; recommending the
more tedious, but yet more successful method of
analytical and inductive investigation,* and pro=
claiming truth to be but the image of nature.4
But to whatever cause it is to be attributed, the fact
is, that two different sets of phytological experi-
ments modelled upon the principles and method
pointed out by Bacon, and with a view to elucidate
the phenomena of vegetation, were instituted about
nearly the same time by two celebrated anatomists
and accurate observers of nature, residing in dif-
ferent countries and having no communication with
one another. These naturalists were Grew and
Malpighi, the latter an Italian, the former an English
physician. For as Gesner and Casalpinus had been
led as it were instinctively to the study of methodi-
cal arrangement without any mutual intercourse, so
were Grew and Malpighi to the pursuit of phytolo-
gical inquiry—a circumstance likely to happen at a
time when the spirit of true philosophy had begun
to diffuse itself among men of speculative habits,

*Inductio legitima et vera, ipsa clavis est naturz interpreta-
tionis. Now, Org. lib. ii. Aph. x.
* + Scientia nihil aliud est quam veritatis imago, nam veritas es-
sendi et veritas cognoscendi idem sunt. De Aug. 8ci, lib. 1.



INTRODUCTION. 21

of whom many, no doubt, would be led to view
the same subject in the same light.

The result of the investigations of these illustri- And mode
ous phytologists was first communicated to the pub- ‘;ﬁt’{;?f“"
lic towards the end of the seventeenth century;ad°p‘ed'
and it must be confessed that the success of their
labours made amends, in a great measure, for the
long neglect of preceding naturalists. For though
they had no tract to direct them in this obscure and
mtricate investigation, yet by joining patience to
penetration, and experience to philosophy, and by
adopting the only sure means of detecting the
secrets of nature—the experimental mode of in-
quiry—exploring most scrupulously the internal and
recondite structure of the plant, and watching with
unwearied application the functions of the different
organs, they succeeded in removing much of that
veil which had enveloped the phenomena of vegeta-
tion; and in opening up to the observation of man
a new view of the works of God. _

Baut the principles of the philosophy of Bacon, Concomi-
which were thus so succesfully applied to phytology, :.*;‘:,‘c:ﬂ;em
were extended also to botany—particularly on the °f botany.
subject of arrangement and ground of generic dis-
tinction—the necessity of which was now more than
ever indispensible for the purpose of reducing to order
the immense mass of particular specimens collected
and described by the increasing multitude of adven-
turers in the field of botanical discovery. Accord-
ingly, in pursuit of this important object, the talents
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and industry of the learned were now also more
than ever exerted, and a variety of systems intro-
duced, adopted, and abandoned in their turns.
Inthein-  Of these the principal were the methods of Mor-
f,’f"ﬂ,‘:f“"“ rison, Ray, Tournefort, Rivinus, Boerhaave, Her-
proved . man, and Magnol, which appeared about the end
of the seventeenth or beginning of the eighteenth
century, and which, whatever might have been their
defects, had at least the merit of exhibiting botany
under a new and systematic form. But the most cele-
brated as well as the most beautiful of them all was
that of Tournefort, which was adopted in France
with a kind of epidemic enthusiasm characteristic
of the nation, and admired by botanists of all
And prin- ‘countries. It had indeed much merit, at least as
;L‘:::-,zr exhibiting the first model - of - generic discrimi-
diseriini-  ation, founded on principles truly philosophi-
cal. But it had also its defects; for though ex-
tremely beautiful in speculation, it was yet clogged
with insurmountable difficulties in the practice.

No method of arrangement, therefore, had yet
been discovered sufficiently suited to the exigency -
of the case; and a method founded on principles -
more easily reduced to practice was still the grand
desideratum of botany.

S~ Whichare  In this peculiar crisis of botanical perplexity,
E’;’%ﬁfid when specimens were every day multiplying in the
pEas- hands of collectors, and herbariums devoid of ar-

rangement, and the science in danger of relapsing

again into an absolute chaos; a great and clevated
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genius arose destined to restore order,—who, survey-
ing the immense mass of materials with a sagacity
and penetration unparalleled in botanical research,
and seizing, as if by intuition, the grand traits of
character calculated to form the ground-work of a
philosophical division, detected the clue by which he
was to extricate himself from the intricacies of the
labyrinth, and rear the superstructure of a legi-
timate method ; so that the touch of his skilful hand
was no sooner applied to the work, than the trees, as
if moved by the music of Orpheus, arranged them-
selves around him. This great and illustrious na-
turalist was the celebrated Linnaus, founder of the
sexual systé’m, and prince manists, who de-
ducing his rules of method from the most incontro-
vertible of all principles, and establishing the laws
of generic and specific distinction, and even rules
of legitimate definition,*. introduced into the study
of botany a simplicity of system, a perspicuity of
arrangement, and a precision of language, which
have elevated it to the high rank it now holds in the
scale of human knowledge, as well as allured to the
study of the science men of the most distinguised abi-
lities, and excited that ardour for botanical investi-
gation which characterizes the present age. Of the
immediate disciples- of Linnaus, the most dis-
tinguised were Kalm, Hasselquist, Leefling, and
Keenig, all of whom travelled in pursuit of new

* Vjde. Lin, Phil. Bot

23



24

Who ex-

A tends his
researches
to phyto-
logy.

INTRODUCTION.

plants under the auspices of their great master. And
of his succeeding followers or more remote disciples,
the most distinguished are Gmelin, Oeder, Hedwig,
Geartner, Lamark,—and as the last I shall now
specify, though not the least in merit of the six, Sir
James Edward Smith, the founder and president of
the Linnzan Society of London, and proprietor of
the whole of the Linn@an Herbarium ; from whose
unremitted and meritorious labours, botany has de-
rived the most important advantages. [

But the labours of Linn®us were not confined
merely to the improvement of systematic botany,
whether according to natural or artificial principles,
and to the fixing of the laws of gellerléhnd specific
discrimination and definition ; but the very founda-
tion of his artificial system, and grand anchor of its
stability, involves one of the most important ques-
tions in the whole extent of physiological botany—
namely, that of the sexes of plants. This doctrine
which had been recognized by the ancients, at least
as applicable to some plants, extended by Caesalpi-
nus to all dizcious plants, and suspected by Grew
to be true with regard to all plants whatever, had
not yet been put to the test of due experiment.
Some experiments had indeed been instituted with
aview to ascertain the fact; first, by Camerarius,
professor at Tubingen, and afterwards by Vaillant,
which tended to throw considerable light upon the
subject. But the doctrine was still involved in
doubt, and the decision of the question was reserved

3
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for the great Linnzus, who following the lights of
the reformed philosophy, and putting into practice
the principles of an improved logic, as examplified in
a full and legitimate induction of particulars, solved,
at last, the important problem, and proved beyond
all controversy the universality of the sexes of plants;
confounding the opposers of the doctrinc by the
irresistible force of his arguments, and founding and
supporting his conclusions on a cloud of the most
indisputable facts.* ]

Thus in the investigation of the vegetable king- Which he
dom, a close and intimate union was at last effected S5
between the systematic and physiological depart- tany.
ments, of which the propriety and advantage are
equally evident; the study of the former being the
best avenue to the study of the latter, and the
thorough knowledge of the vegetable involving the
study of both. ;

But great as the progress of modern systematic And
botany has undoubtedly been, the progress of mo- ;‘,‘i’i‘ﬁi‘nﬁy
dern physiological botany is, perhaps, still greater. g‘;vf;”(f"'"
For to give an idea of the mass of talent that has ardourof
been directed to the elucidation of this difficult de- fngaiy.
partment of the study of vegetables since the period
of the investigations of Grew and Malpighi, it will
be sufficent to mention, in addition to the name of
Linnzus, that of Hales, Boanet, Du Hamel, Hed-

wig, Spallanzani, each of whom has peculiarly dis-

* Spons. Plantarum Amen. Acad. vol.i.
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tinguished himself in the field of phytological in-
vestigation, and eminently contributed to the ad-
vancement of the science. But especially the name
of the persecuted, though perhaps prejudiced,
Priestly, deserves to be particularized, as being the
first who introduced into the study of phytology

Andappfh-the aid of pneumatic chemistry, which, under the
cation o

pneu-  happyauspices of Ingenhouz, Senebier, Saussure,and
::fs':fyfhe' others, has done more to elucidate the phenomena

of vegetation, than all other means of investigation
put together ; so that our knowledge of the physio-
logy of vegetables may now be regarded as resting
upon the foundation of a body of the most incon-
trovertible facts, and assuming a degree of impor-
tance inferior only to that.of the physiology of
animals.

Leaving But although the labours of phytologists have

il th
desider. been' directed with success to the explication of a

tam of 2 variety of the most important phenomena of vege-
:}"Z":tr‘"]fc tation, and although we have been already favoured
ture of ve- with a condensed and systematic view of the result
getables: of their investigations by writers of the highest
celebrity, yet there seems to be still wanting some
work that shall exhibit them more in the detail, and
serve the purpose not merely of a brief and rapid
sketch to assist the recollection of the adept, but of
a clear and copious introduction to facilitate the
studies of the novice, by presenting to him—first,
such an elementary view of the vegetable kingdom -

in general as shall be directly preparatory to phy-
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siological ‘research ; and secondly, such a view of
the process of vegetation as shall render the rati-
onale of the preceding phenomena preparatory to
that of the following, and shall not necessarily sup-
pose any previous knowledge of the subject.

This will involve, in the first place, an inquiry 4
into the structure of vegetables as being organized /
substances ; which naturally divides itself into two
distinct departments—the external structure of the External
‘plant, and the internal structure or anatomy of the ?,:;i ot 2
plant; the former including such parts and peculia-
rities as are discoverable by means of outward in-
spection, and the latter, such parts or organs as are
discoverable only by dissection. Secondly, it will |
involve the chemical analysis of vegetables and Wit an
vegetable productions, as being the best means of ?‘e’ﬁl{;;flzf
ascertaining the character of the nourishment on ‘ce‘f:f‘““‘
which the plant naturally feeds. Thirdly, it will i in-
volve an account of the functions of the several organs
of vegetables and phenomena of vegetable life, as And phe-
being the grand and leading object of all phytological :’::: ﬂﬁ:f
investigation,towhich the foregoing inquiriesare only life.
preparatory steps. And lastly, it will involve the \
phenomena consequent even upon vegetable death, And
as comprehending the process by which the vege- 130
table substance is ultimately reduced to the primary
and unorganized principles of which it was origi-
nally composed, and rendered capable of mingling
again with the soil or atmosphere, or of entering

Into the composition of new vegetable bodics.
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Such is a brief and rapid sketch of the origin,
progress, and present state of the study of plants;
together with a condensed view of the object and
principal departments of the present work, which it
now remains to exhibit in the detail.



BOOK 1.

OF THE EXTERNAL STRUCTURE
OF VEGETABLES.

IN surveying the subjects of the vegetable king-
dom as planted by the hand of nature, the spectator
readily recognizes certain traits of resemblance or of
dissimilitude that occur in the form, structure, or
habit of the seveljg:].,.jhdividuals of which the whole
is composed, indicating the propriety and means of
distributing or arranging them into distinct groups
or classes; and suggesting the notion of vegetable
tribes or families. Perhaps the most ancient divi-
sion of vegetables that ever was instituted is that by
which they are distributed into trees, shrabs, un-
dershrubs, and herbs—a division obviously founded
in nature, but not sufficiently general for the pur-
poses of the present work.

But vegetables may be regarded as a natural as-
semblage of individuals reducible to classes accord-
ing as they are distinguished by a structure or or-
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ganization more complicated or more simple; or,
according as they are found to be formed with, or
without, certain parts or organs entering into the
general idea of the plant. The former will consti-
tute what may be denominated Perfect Plants, and
will form a class comprehending the principal mass
of the vegetable kingdom. The latter will consti-
tute what may be denominated Imperfect Plants,
and will form a class comprehending all such ve-
getables as are not included in the foregoing class.
The two classes, therefore, evidently exhaust the
subject; and the division, whatever might be its
value or want of value, as the ground of a systema-
tic arrangement, will be here adopted.
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PART I.

PERFECT PLANTS.

Ira plant of the perfect class is detached from the

soil, and surveyed externally in the season of flower-

ing, it may be perceived, even by the most inatten-

tive observer, to be composed of the following
distinct parts ; the root, the trunk, the branch, the

leaf or frond, the flower, the fruit, and perhaps the

seed, which, together with their several peculiari-

ties and accompaniments or appendages, are now to

be considered. And perhaps no farther classification

is absolutely necessary beyond that of taking the
several organs in the order in which they have been

just named. Bat as botanists do occasionally distri~ Distribu-
bute them into several distinct divisions, according {{f’;},‘i
to the function, duration, or other leading feature of "e;as] o
each, it will be proper to take notice of the divisions w3
into which they are thus distributed.

A division instituted by Linnzeus distributes them Into root,
into the root, herb, and fructification, the herb com- ?‘:lrcbt,iﬁac‘:il
prehending the trunk, branches, and leaves ; and the "
fructification, the flower and fruit.*  This is perhaps

correct enough considered merely as a division ; but

* Phil. Bot. sect, 79.
5
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_1s objectionable with regard to the use of one of the
terms employed. For as the term herb was pre-
viously appropriated to the designation of a peculiar
class or division of plants, it ought not to have been
employed to signify also a part of the plant itself.
Intoper-  Another division is that by which the parts in

manent . . . .
and tem- question are distributed into permanent and tempo-

porary or-

ok rary or deciduous; the permanent parts being the

root, stem, and branches, which continue to exist as
long as the plant vegetates; and the temporary
parts being the lcaves, flower, and fruit, which fall
off and are renewed annually, at least in plants that
are themselves perennial.

Intocon- . A third division is that by which the parts of the

Zi’,’&"’,‘;,‘;fo_ plant are distributed into conservative and repro-

égr‘iziveor- ductive, as corresponding to their respective func-
tions in the economy of vegetation ; which principle
of division shall be here adopted. and the parts dis-
tributed as follows: conservative organs, conserva-
tive appendages, reproductive organs, reproductive

appendages.

CHAPTER 1.
CONSERVATIVE ORGANS.

THE conservative organs are such as are absolutely
necessary to the growth and preservation of the plant,
including the 100t, trunk, branch, leaf, and frond ;
of which in their order.
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SECTION I.

The Root.

THE root is that part of the plant by which it Its defini-
attaches itself to the soil in which it grows, or to the i
substance on which it feeds, and is the principal
organ of nutrition. This definition is perhaps as
comprehensive as any one that can be given, at least
in the present stage of our inquiries, whether with
regard to the class of perfect or imperfect plants;
though it is no doubt liable to many exceptions if
made to apply to both. For even of plants deno-
minated perfect séme are found to float on the sur-
face of the water, having their roots immersed in it
but not fixed,—such as the several species of Lemna
or Duck-meat; and of plants denominated imper-
fect some have no root at all ; or, at least, no visible
part distinct from the rest to which that appellation
can be ascribed ; such as many of the Conferve ;
or they are apparently altogether root, such as the
Tuber cibarium or Truffle.

There are also many of the imperfect plants
which attach themselves to other vegetables, and to
vegetable or other substances from which they can-
not be supposed to derive any sort of nourishment
whatever, owing either to the mode of their attach-
ment or to the character of the substances to
which they attach themselves. Such are many of the

Mosses, Lichens, and Marine Plants found adher-
VOL. I, D
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ing to ) the outer and indurated bark of aged trees, to
dead or decayed stumps, to rotten pieces of wood,
and frequently even to stones.

These therefore are to be regarded as exceptions
to the rule, which includes, however, parasitical
plants that have generally occasioned some difficulty.
For although parasitical plants are not found to
attach themselves to the earth or soil, but to
some other living vegetable, as in the case of the
Viscum or Missletoe, which grows upon the Apple-
tree or the Oak, yet it is from the plant to which they
attach themselves that their nourishment is derived.

But almost all plants of the perfect class are fixed
in the earth by a root descending in species of large
growth, and sometimes even in species of small
growth, to a considerable depth below the surface,
and spreading, by mcans of lateral divisions, to a
considerable extent around the centre. The divi-
sions of the root of the Baobab or African Calabash-
tree, have been known to measure upwards of one
hundred feet in length.

At the point of union between the root and upper
part of the plant, there may generally be perceived
a sort of annular bulge or protuberance surround-
iug or encireling it. It is most discernible in the
early stages of the plant’s growth, and is then par-
ticularly conspicuous in the Horse-chesnat, It is, |
I believe at present without a name, at least amoug
English botanists. French botanists call it Le Col-
let, the collar.  #



CHAP. 1. THE ROOT.

The root is regarded by Linun@us as consisting of
two parts, the caudex and radicula* The former
constitutes the body of the root, the latter the fibres
which issue from its surface.

As roots have been found to exhibit a considerable
variety of shape, size, and structure, analogous to
the peculiarities affecting the general habit of the
plant, they have, accordingly, been found to be of
particular utility in the discriminating of species,

and have been distributed for the convenience of

botanists, and for the sake of giving pricision to
botanical description, into several different sorts, of
which the following are the principal.

SUBSECTION I.

The Spindle-shaped Root.—The spindle-shaped
root (Pl 1. Fig. 1.), which is a root tapering gra-
dually, as its name implies, from the base or collar
to the apex, and descending to a considerable depth
in the soil, is so very well known in the common
and familiar examples of the Carrot and Parsnip,
that perhaps no illustration of it is necessary beyond
a mere reference to the roots of these plants.

)

SUBSECTION II.

The Bitten or Truncated Root.—The bitten or
truncated root (Pl I. Fig. 2.) is a rtoot tapering

# Phil, Bot. sect. 80.
D2
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gradually like the spindle-shaped root, but terminat-
ing abruptly as if the lower extremity were cut. or
bitten off. It is exemplified in the plant called
Devil’s-bit, or Devil’s-bit Scabious—Scabiosa suc-
cisa ; which affords, at the same time, an example
of the whimsical and superstitious notions enter-
tained by the simplists of ancient times with regard

to the virtues inherent in plants. Almost all plants
were supposed to possess some peculiar and medici-

nal virtues. But here was a plant with part of the
root bitten off. The inference accordingly was, that
the part wanting must have been bitten off by the
Devil out of sheer malice to mankind, and on ac-
count of the peculiar potency of its medical
yirtues.* But unluckily for the patients of modern
times, the medicinal virtues of this plant do not,
upon inquiry, turn out to be any way remarkable ;
and the deficiency of the part bitten off has been
accounted for in another way.

SUBSECTION III.

The I'ibrous or Capillary Root.—The fibrous or
capillary root (Pl. 1. Fig. 8.) is a root consisting
of several small and thread-like fibres, of which one
is generally central, and the rest lateral, supporting
the plant not by their individual strength but by
their numbers and distribution, elongating in a

* Gerard's Herbal, 587.

e —————
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divergent direction, and rivetting down the plant on
all sides. Such are the roots of most of the Grasses,
as exemplified in the case of Wheat,’ Oats, Barley.

SUBSECTION 1V,

The Bulbous Root.—The bulbous root (Pl I.Solid,
Fig. 4.) is a root consisting of a circular assemblage j;’:,‘;"’ 5,
of small fibres originating in the under surface of a
bulb or knob, solid or composed of succulent coats
or scales, and containing the rudiments of a future
plant, as exemplified in the bulbs of the Crocus,
Tulip, and Lily. Hence bulbs are vulgarly regarded,
and very often described, as being altogether roots
—perhaps because they are wholly lodged in the
soil when planted by the gardener or florist. But
the truth is, that the fibres issuing from the under
surface of the bulb are the only true and efficient
root ; because if they are entirely cut away, the
bulb will not germinate. And on this account some
botanists have objected to the term bulbous root
altogether, since the bulb is in fact no part of the
root. But there can be no impropriety in retaining
the term if we are only careful to annex to it a true
and correct idea, remembering that it signifies only
a root furnished with a bulb, and not regarding the
bulb as a root of itself, Whence it follows, that
the bulbous root is only in fact a fibrous root with a
bulb attached to it.
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SUBSECTION V.

The Tuberous Root.—The tuberous root (Pl 1.
Fig. 5.) is a root consisting of a knob or tubercle fur-
nished with a number of small and scattered fibres ;
or of a number of knobs or tubercles united by
means of such fibres, and forming a cluster. If the
knob is single it is generally of a spherical form, as
in the Earth-nut, Bunium Bulbecastanum, and
Arum maculatum ; though in some cases the knob,
when it attains to its full growth, becomes hollow
as in that of Fumaria cava.

But of roots consisting of more than one kneb
there is a considerable variety. Sometimes the
knobs are in pairs, as in the root of the Ophrys
spiralis, or Ladies’ Traces, and of the early Purple
Orchis. If a pair of these knobs is taken and sepa-
rated and then immersed in water, the one will be
found to sink and the other to swim. Thisisa
phenomenon that seems also to have puzzled the
simplists of antiquity not a little; and to have given
rise to a great deal of idle and superstitious cons
jecture. It was thought that the knob that swims
must necessarily have pessessed some peculiar and
potent properties, and accordingly some potent
properties were very liberally ascribed to it. If
prepared in a particular manner and worn about any
one’s person, it was believed to have the singular
property of exciting, by means of proper manage-

4
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ment, a violent attachment to the wearer in the
breast of any one he pleased. And this belief is still
a vulgar error among the ignorant and supersti-
tious ; though the sinking of the one knob, and the
swimming of the other, have been accounted for from
the regular operation of natural causes, and the myé-
tery and magic charm of the phenomenon altogether
~dissolved. '

From the swimming knob which was generated in
the course of the preceding year, the plant of the
present year, together with the sinking knob, has
sprung ; but by this means the substance of the swim-
ming knob has become exhausted, and specifically
lighter than water, and on this account it swims. The
sinking knob, which is still firm and solid, is of
course specifically heavier than the water, and on
this account it sinks; but in the succeeding year
it also will produce a new plant and knob, and will
then become the swimming knob itself, and fade and
decay in its turn,

Sometimes the knobs are palmate, that is, consist-
ing of several divisions that have in the aggregate a
slight resemblance in shape to thatof the human hand,
an example of which variety may be seen in the root
of Orchis latifolia.—Sometimes they are arranged in
clusters, of which the individuals are cylindrical, as in
the root of Ophrys Nidus avis or Bird's-nest Ophrys.
~—Sometimes they are crowded together in clusters of
which the individuals are small and globular, as in
the root of Suxifraga granulata or White Saxifrage ;

.
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and sometimes they are dispersed in large and scat-
tered lumps united together by thread-like fibres, as
in the root of the Potatoe.

SUBSECTION VI.

General Remarks.—Such are the principal sorts of
roots distinguished by botanists, at least as regarding
thegeneral outlineof their figure. But thesmall fibres
1ssuing from the surface of the caudex which are
essential to complete the notion of a root, must now
also be noticed. Sometimes they are scattered as if
at random over the whole surface of the caudex or
main division, issuing promiscuously from all parts
of it, but particularly from the apex, as in the case
of Malva sylvestris or the Common Mallow. Some-
times they issue from the caudex in whirls situated
at regular intervals, at least in plants vegetating in
the water or affecting a marshy situation, as in the
root of Hippuris wulgaris, and Cicuta vwirosa.
Sometimes they issue from the upper extremity of
the caudex, as in Scabiosa succisa ; but always from
the lower extremity of the true bulb, where, indeed,
they are ta be regarded as constituting alone the
root.

But the fibres thus i1ssuing from the caudex, to’
which they are generally lateral, are again furnished
with still smaller fibres lateral to themselves, and
terminating at last in fine capillary, and often
transparent points, which are said to be renewed



CHAP. I. THE ROOT. 41

annually ;% being originally protruded in the
spring, perishing in the winter, and again succeeded
by anew set in the spring following. Hence they
seem to bear the same relation to the root that the
leaves bear to the stem or branch.

If roots are viewed with regard to their direction The direc-
as penetrating the soil, some will be found to de- bize
scend perpendicularly, others obliquely, and others
to extend themselves in a direction parallel to the
herizon.

If viewed with regard to their surface they are
marked with scars or inequalities ; or covered with
scales, or beset with a fine down, or with soft and
fine hairs,

If viewed with regard to their substance they are Substance,
milky, as in Sonchus arvensis, or Corn Sow-thistle ;
or fleshy, as in Tamus communis ov Black Briony ;
or woody, as in the roots of shrubs and trees.

The colour of the root is generally darkish ; colour.
though in some plants it is white, as in Horse-ra-
dish ; in some yellow, as in Broad-leaved Dock ; and
in some red, as in the Carrot.

The odour of the root is often one of its most Odour.
distinguished properties; being sometimes strong
and ungrateful, as in Wild Valerian ; sometimes pun-
gent and penetratiﬁg, as in Horse-radish; and
sometimes spicy and aromatic, as in Spignel and
Sweet Cicely. In Pucedanum officinale, it resembles
that of sulphur.

*# Physique des Arbres, liv. i. chap. v.
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The taste of the root is mild and grateful, as in
the Carrot and Parsnip; or it is hot and acrid, as in
Bulbous Crowfoot ; or it is bitter and nauseous, as
in White Hellebore ; or it is lusciously sweet, as in
Liquorice-root.

The size of the root, if compared with that of the
plant of which it forms a part, is in some cases very
large, as in the Beet-root and Carrot; while in
others it is very small, as in common flax.

The duration of the root is either annual, biennial,
or perennial ; annual if it subsists but for one year or
season, as in the Pea and Bean ; biennial if it subsists
for two years, as in Dipsacus Fullonum or Fuller’s
Teasel ; and perennial if it subsists for many years,
as in the roots of trees and shrubs.

Finally, the dietetical and medical virtues of
plants are frequently found to reside in the root.
The Carrot; Potatoe, and Parsnip, are well known
examples of the former; and the Mezercon and
Meadow-saffron are notable examples of the latter.

SECTION 1L

The Trunk.

THE trunk is that part of the plant which, spring-
ing immediately from the root, ascends in a vertical
position above the surface of the soil, and constitutes
the principal bulk of the individual. It has been
represented by Linnzus as being the caudex ascen-
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dens or root above ground.* Bat without waiting
to offer any illustration of this comparison, which
is perhaps more fanciful than pllilpSOphical, I shall
proceed to consider trunks as distributed into dis-
tinct species according to the peculiarities of their

form and stracture. The species proper to perfect Its
species.

plants are the three following : the stem, the culm,
and stipe, of which in their order.

SUBSECTION I.

43

The Stem.—The stem is the trunk of trees, shrubs, Its fgure.

under-shrubs, and the greater part of herbs. In most
plants it is of a cylindrical form, tapering towards
the upper extremity, as in the oak andelm. Butin
some it is compressed or flattened on both sides,
with the edges or angles more or less blunt, as in
Flat-stalked Pond-weed ; in some itis triangular, as
in most species of Carex ; in some it is quadrangu-
lar, as in Figwort; in some it is fluted or furrowed
with longitudinal grooves, as in common Cow-
parsnip; in some it is winged,{ that is, furnished
with a membranaceous and leafy prolongation of the
angles, as in Narrow-leaved Lathyrus; and in some it
is jointed, that is, having the appearance of a num-
ber of pieces joined together, and forming a knot
at the point of union, as in the Pink. Such are the
most common varicties of figure exhibited in the

* Phil, Bot. sect. 50, 1+ PLI Fig. 8.
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stem, from which, as well as from several others,
the species 1s often very happily characterized.

If viewed with regard to their structure, stems are
either simple, that is without divisions, as the
stem of the White Lily, or compound, that is con-
sisting of two or more divisions, as in the generality
of plants. The divisions are but seldom arranged
in any thing like a regular form; but sometimes
they originate in pairs, and then the stem is said to
be dichotomous, as in the Missletoe. Stems are also
for the most part solid, but in some species they are
found to be tubular, as in Water Hemlock ; the tubu.
lar part being generally divided by thin and trans-
verse partitions, as in Wild Angelica.

Stems in the process of vegetation assume, for
the most part, a vertical position, though not always
strictly so; for there are many exceptions to this rule,
some species affecting a position peculiar to them-
selves ; ascending, not in an upright but in a zigzag
direction, and the stems being hence denominated
flaxuose, as in the case of Celastrus buxifolius
(P!.1. Fig.6.); or, after ascending vertically for the
greater part of their height, terminating at last in a
curve, so as that the top bends down towards the
ground. This last species botanists have designated
by the appellation of the nodding stem, which may
be exemplified in the case of Water Avens or the
Musk Thistle. (Pl 1. Fig.7.) Another exception
is that of the creeping stem, which extends itself
horizontally along the surface of the earth and sends

q
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down roots at regular intervals, as in the case of
common Creeping Cinquefoil, or of Ground-ivy.
Another familiar exception is that of the climbing
stem, which attaches itself by means of roots, or
other peculiar organs, to other plants or other
bodies for support, not being of itself sufficiently
strong to assume or maintain the upright position.
Such are the stems of the Vine and Ivy. But the
most elegant as well as most singular exception is

45

that of the twining stem of botanists, which being Twining

too slender to support itself, ascends by twisting ™™

itself spirally around some other plant or prop.
And what is most to be remarked, in the economy
of such stems, is that the spiral twining is never
effected at random, but always in a determinate
manner in the same species ; some stems twisting
themselves round their prop in a direction from left
to right (Pl 1. Iig. 9.), or according to the ap-
parent motion of the sun, and never otherwise, as
in the Honey-suckle and Black Briony (PZ I.
Fig.10.); and others twisting themselves from right
to left, or contrary to the apparent motion of the sun,
and never otherwise, as in Convolvulus sepium or

Great Bindweed.
SUBSECTION II.

The Culm.—The culm or straw (PL I. Fig. 11.)

is the trunk of the grasses, rushes, and several other

plants nearly allied to them. In their figure such Figure.

trunks are generally cylindrical, as in wheat and oats;
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but in some species of Schenus, Scirpus, and Cypress-
grass, they are triangular. In their structure they
are generally hollow or tubular, as in the straw of
Wheat : but ifi some genera they are solid, as in the
straw of the Bulrush. The hollow straw is generally
jointed with large swollen knots at the joints, as in
Oats and Barley ; but most of the rushes are with-
out joints, though many of them are still tubular,
having their transverse partitions at regular inter-
vals without external knots. Some of the grasses
have a peculiar and strongly marked bend at the
knots, and then they are said to be knee-jointed, as
Alopecurus geniculatus.

SUBSECTION III.

The Stipe.~The stipe is a sort of secondary trunk
(PL1. Fig. 12.),at least as applicable to the class of
plants now under consideration, and is peculiar to
Palms. It issues from the root or from the sum-
mit of the main stem, and supports the foliage,
though it has but little that is analogous to the
stem either in its shape or mode of growth; its
shape being similar to that of leaves in its exhibit-
ing two sides; and the shape of the main stem
being that of the shaft of a column, cylindrical
but without knots, and nearly of the same diameter
throughout ; as well as advancing in height by means
of annual additions to the summit only, the diameter
of the first year being the maximum.
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SUBSECTION 1V.

General Remarks.—If trunks are viewed with Surface.
regard to their surface they are smooth without
any inequality or asperity, as in the Spurge-laurel
and Bulrush ; or they are rough and interspersed
with rugged points and inequalities; or beset
with stiff bristles, as in common Cow-parsnip and
Viper's Bugloss ; or with prickles or thorns, as in
the rose and sloe-tree; or they are rift into clefts
and chinks, as in the trunks of old trees.

In their substance they are fleshy and succulent Substance.
like the stem of the common House-leek ; or they
are fibrous, as the straw of the Bulrush ; or they are
firm and woody, as the trunk of the oak.

In their size they are to be found of all dimen- Size ex-
sions, from that of the diminutive Draba that sur- ,e,l,n t';,l;ﬁed
mounts the parched wall, to that of the lofty moun- Falma k-
_tain Palm that rears its head to the clouds. This Sloane:
immense and gigantic tree, the Palma altissima of
Sloane, is a native of the West Indies, growing to
the height of one hundred and twenty feet,* some-

times to the height of one hundred and fifty feet,
and cven, as it is said, to that of two hundred feet;
being about seven feet in circumference at the base,
but gradually tapering towards the summit, and thus
forming with its lofty crown of fronds the noblest

object of vegetable creation.

* Sloane’s Nat. Hist. of Jamaica.
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In our own country Oaks of a great age have been
known to measure upwards of forty feet in circum-
ference at the base of the trunk, with an elevation
of ten or twelve feet witheut any division, At Col-
thorpe, near Wetherby in Yorkshire, there is now
growing an Oak that measures seventy-eight feet in
circumference close to the ground,and forty-eight feet
at the height of a yard. It is said to have begun to de-
cline in the reign of queen Elizabeth, and though now
much in decay is still likely to stand for many years.

But the trunk of the Baobab or African Calabash-
tree, Adansonia digitata, is beyound all comparison
the largest tree yet known. Adanson in his voyage
to Senegal saw a tree of this species that measured
seventy feet in height from the root to the top of
the branches, the trunk being ten or twelve feet in
height by twenty-seven feet in diameter ;* a growth
so enormous, that 1f the fact were not well authen-
ticated we should be apt to regard it as altogether
fabulous. The trunk of this immense tree is some-*
times hollowed out and converted into a sort of
house, serving for the abode of several families of
negroes.

SECTION IIL

The Branches.

Tue branches are the divisions of the trunk ori-
ginating generally in the upper extremity, but often

* Fam. de Plant. Pref. cexii,
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also along the sides, The primary divisions are
again subdivided into secondary divisions, and these
again into still smaller divisions till they terminate
at last in slender twigs. In point of external form
and structure the branches resemble the trunk, but
in point of insertion, distribution, and direction,
they exhibit some considerable variety ; furnishing
a ground of distinction occasionally resorted to by
botanists in the discriminating and characteriz-
ing of species.

In their insertion and dxstrlbutlon they are op- Their

distribu-
posite, that is growing in pairs, one on each side of yion.

the trunk and originating in the same horizontal
plain, as in Hypericum pulchrum ; or they are al-
ternate, that is succeeding one another at certain-in-
tervals on opposite sides of the trunk, but not
originating in the same horizontal plain, as in Poly-
gonum persicaria 3 or they are verticillate, that is
issuing from the trunk in whirls, and at regular
intervals, as in the Scotch-fir (P/. I. Fig. 13.); or
they are decussated, that is growing in opposite
pairs, of which each crosses the other alternately at
right angles, as in Fuller’s Teasel (P I. Fig. 14.);
or they are distichous, that is originating promis-
cuously on all parts of the stem, but turned chiefly
in two opposite directions so as to form two rows, as
in the smaller branches of the Yew-tree, or Silver-fir 3
or they are scattered, that is issuing promiscuously
from all parts of the stem and diverging in all direc-
YOL, I. E
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tions, as in the greater part of trees and shrubs;
or they are fastigiate, that is of different lengths,
and inserted promiscuously at different heights,
but forming a flat tuft upon the top, as in Dian-
thus barbatus.

In their position they are vertical, that is laying
close to the stem, as in the poplar; or spreading,
that is forming an acute angle with the upper part
of the stem ; or divergent, that is expanding hori-

.zontally or at right angles to the stem ; or straddling,

that is forming an obtuse angle with the upper part
of the stem; or deflected, that is hanging down so
as to form an arch, as in the weeping ash; or re-
flected, that is hanging down almost perpendicu-
larly, as in the weeping willow ; or retroflected, that
is bent or twisted in various directions.

In their size they are proportioned to the dimen-
sions of the trunk, expanding in trees of large
growth to a great distance from the centre, and
forming a sort of secondary trunk. The horizontal
branches of a full grown Calabash-trec are said to
be from forty to fifty feet in length, thus forming
a diameter of upwards of a hundred; and con-
sequently a circumference of upwards of three
hundred feet.*

#*.Famill. des Plant. Pref. ccxii.
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SECTION 1V.

The Leaf.

@ik leaf, which is'a temporary part of the plant, Its defini-
is a thin and flat substance of a green colour, issu- s
ing generally from the extremity of the branches,
‘but sometimes also immediately from the stem or
root, and distinguishable by the sight or touch into
an upper and under surface, a base and an apex,
with a midrib and lateral nerves. But to this defi-
nition there are no doubt a good many exceptions.
For leaves are not always thin and flat, nor are they
always green. The leaves of the Aloe and common
House-leek are thick and fleshy, the lcaves of the
Beet are of a dark and dull purple ; and the leaves
of Canary Reed-grass are variegated with stripes of
green and white. Nor are all leaves furnished with
a midrib and lateral divisions ; for in the Grasses the

~ nerves are parallel.

1 The point by which the leaf is attached to the Regions.

plant is the base; the terminating point opposite
is the apex ; the intermediate body of the leaf is the
expansion, and the boundary of the expansion is
the margin. The base is sometimes merely a point
in which the expansion originates, forming, as it
| were, part of the margin, and conmecting the ex-
|

\

ansion immediately with the branch or stem. In

this case the leaf is said to be sessile or sitting

“(PL II. Fig. 1.), as in that of Germander Speed-
‘ E2

|
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well and many others. But it often happens that
the base is prolonged into a sort of pedicle, foot-
stalk, or leaf-stalk, by which the expansion is' re-
moved to some distance from the point of attach-
ment, as in the leaves of the Vine and Poplar. 'In
this case the foot-stalk is denominated by botanists
the petiole, and the leaf said to be petiolate. (PZ II.
Fig. 2.)

The figure of the petiole is generally semi-cylin-
drical, that is convex on the under surface, and flat
or rather channelled on the upper ; butin the leaves
of the Vine and Ivy it is altogether cylindrical.
Sometimes it is furnished with a sort of secondary
expansion towards the base, by which it invests the
stem, as in Angelica sylvestris, and then it is said to
be winged. Sometimes it invests the stem through-
out the whole of its extent, as in the Grasses, and
then it is denominated the sheath. - Sometimes it is
shorter than the expansion, as in the leaf of the

-Elm ; sometimes it is longer, as in the leaf of Con-
wolvulus sepium ; and sometimes it is of much the

same length with the expansion, as in the leaf of the
Poplar.
If the petiole supports but a single expansion it

1s always simple, and always to be regarded as con- |

stituting an integral part of the leaf. This identity
is, I believe, not generally recognized by botanists.

But it will require no great depth of observation to
convince any one that, in the case now stated, the |

petiole and expansion constitute only one individual
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organ; the midrib of the expansion being merely a
direct prolongation of the central fibres of the
petiole, and the lateral nerves being merely ramifi-
cations of the midrib, or secondary, or divergent
prolongations of the petiole ; so that no separation
of them can be effected without absolutely cutting
or tearing them asunder. The point from which
the fibres of the petiole begin to diverge is generally
in the margin of the expansion ; but in some leaves
this point is placed in the centre, and the leaf said
to be peltate or target-shaped. (P/. II. Fig. 3.), as
that of the common Nasturtium or Indian Cress.

If the petiole supports several distinct expansions Support-
it is not always simple, and not always to be re- :ﬁ,::.‘.mal
garded as constituting an integral part of the leaf, #°™*
The petiole of the leaf of the Horse Chesnut, which
* supports several distinct expansions, is indeed sim-
ple, but does not constitute an integral part of the
leaf, at least in the rigorous sense in which the
petiole supporting only a single expansion may be
said to do; because the several expansions, which
are indeed the real leaves, are not direct and imme-
diate prolongations of the petiole, but distinct ar-
gans attached to it by a natural and conspicuous
joint, at which, in the season of the leaf’s fall, they
spontaneously detach themselves from the petiole, in
the same manner in which the petiole detaches
itself from the tree.

But when the petiole supports several distinct Com-

expansions it is itself generally divided, or, in the Lo '

4
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language of botanists, compound. The portion
from which the primary divisions proceed is called
the primary petiole; the divisions thus formed are
called the secondary petioles ; and the subdivisions of
these last are called the ternary petioles. Hence
‘the principal distinctions which botanists have in-
troduced into their descriptions of compound leaves, |
If the petiole is itself undivided but supporting
several distinct expansions at the extremity as in the
Strawberry, the leaf is said to be digitate. (P/. IL.
Fig. 4.) If the leaflets or distinct expansions
are arranged on opposite sides of the petiole as in
the Pea and Vetch, the leaf is said to be winged.
(Pl.I1. Fig.5.) 1If the insertions of the leaflets
are opposite, the leaf is said to be oppositely
winged, and if th‘ey are alternate it is said to be al-
ternately winged. If the petiole supports an odd .
leaflet at the extremity, the leaf is said to be
oddly winged ; if it does not support an odd leaflet
at the extremity it is said to be abruptly winged ;
and if the primary petiole is furnished with se-
condary petioles, which are again furnished with
leaflets, or with ternary petioles, it is then said to
be doubly or trebly winged as in the leaves of Fool’s
Parsley and Common Hemlock. (P/ II. Fig. 6.)
Figure of  The figure of the leaf or ey_(pansion has been
the expan- found to be of great use to botanists in the discrimi-
nating of the different species of a genus; and the
consequence is, that they have spared no pains nor
labour to determine by observation and description
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the varieties of its form, of which they generally
enumerate upwards of an hundred.

If the expansion is flat and membranaceous, the
most frequent forms are the circular, the oval, the
oblong, the triangular, the rhomboidal, the lanceo-
late, the tongue-shaped, the lyre-shaped. If they
are thick and succulent, the most frequent forms are
the cylindrical, the semi-cylindrical, the tubular,
the sword-shaped, the compressed, that is thick and
fleshy in the middle but flattened at the edges.
The apex is very generally acute or pointed, but it
1s often also obtuse and sometimes appearing as if
bitten or truncated, as in the leaves of Epidendrum
pramorsum and the Tulip-tree. (PL II. Fig. 8.)
The margin is entire, or cartilaginous, or undulated,
or curled, or notched, or toothed, or serrated, or
fringed, that is cut into fine and small segments, or
set with strong hairs. DBut if the segments are
large the figure of the expansion is more varied.
Sometimes it is simply cleft, sometimes wing-cleft,
sometimes lobed, and at other times it has the ap-
pearance of being torn or jagged, as in the leaf of
Senecio squalidus. (PIL1L. Fig.7.) But the figure
of some leaves is altogether anomalous, and cannot
be brought under any of the foregoing divisions,
nor indeed under anylother divisions that botanists
have yet instituted, such as those of Nepenthes
distillatoria (Pl. 11. Fig. 9.), Sarracenia purpurea
or Purple Side-saddle-flower (PL II. Fig. 10.), and
Dionea Mucipulg or Veunus’s Flytrap (PL II
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Fig. 11.), which exhibit a singularity of structure

unparalleled, as it appears, in the natural history of
leaves. '

'The expansion, like the petiole, is generally dis-
tinguishable into an upper and under surface, of
which the upper surface is generally flat or rather
somewhat concave, and the under surface slightly
convex, or perhaps even keeled by the longitudinal
ridge of the midrib. The former 1s also more
smooth than the latter, and of a deeper shade of
green, as may be very distinctly perceived in the
leaves of the Bramble and White Poplar. If the
ramifications of the midrib are large and conspicuous,
the leaf is said to be ribbed, as in the leaf of Water
Plantain. (PL11. Fig. 12.) If the surface is much
raised between the smaller divisions of the  nerves,
the leaf is said to be wrinkled, as in Scotch-
kale; and if the surface is moulded into a number
of overlapping folds, the leaf is said to be plaited,
as in the beautiful leaf of Ladies’ Mantle. (P/ II.
Fig. 13.)

If the leaf springs immediately from the root, it
is said to be radical; if from the origin of the
branches, it is axillary ; if from the extremity of the
branches, it is terminal. If it surrounds the stem
or branch by its base, it is called an embracing leaf ;
and if it enfolds and invests the stem by its base,
it is called a sheathing leaf, as in the Grasses.

The leaves, like the branches, are in their dis-

tribytion opposite, or alternate, or tufted, or,

i
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scattered, or in two rows, or in whirls, as in
Ladies’ Bed-straw. (P/. IL. Fig. 14.)) Sometimes
two or more are found to issue from the same point ;
sometimes they are all turned to one side of the
stem, asin the genus Convallaria (Pl 11. Fig. 15.),
and sometimes they are laid close to the stem and
imbricated like the tiles of a house, as in Erica
vulgaris.

Like the branches their direction is also vertical,
or expanding, or horizontal, as in Gentiana cam-
pestris ; orreflected, as in Erica retorta; or floating,
as in the leaf of the Water Lily.

57

The size of the leaf as well as all the other Sizeof

qualities, varies according to the species of plant
on which it grows. Bat it is not always the largest
plant that has the largest leaf. The leaf of Caltha
palustris, though an humble herb, is larger than
the leaf of the Oak, though a lofty tree. The largest
leaf produced on any British species of plant is,
I believe, that of Arctium Lappa, or Tussilago
Petasites ; and yet it is scarcely fit to be compared
with the leaves of many of the Exotics. The leaf
of Strelitzia regina grows to the height of three or
four feet by eighteen inches at the broadest, and yet
there are others still darger. = The leaves of the
Banana or Plantain-tree have been known to grow to
the extent of ten feet in length by two feet at the
base ; * so that some writers, owing perhaps to their

* Lour, Flor, Cochin,
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extraordinary dimensions, have supposed them to
be the leaves of which Adam and Eve are said to
have made themselves aprons when they first felt
the want of clothing; and to be the same with
those denominated fig-leaves in the history of that
transaction as related by Moses. The leaves of
some of the Palms, in their compound dimensions,
are frequently to be met with of the extent of from
ten to fifteen feet in length ; the length of the largest
of the individual lcaflets being three feet.

The leaves, from their size or number, are
naturally well calculated to form an agreeable and
cooling shade, amidst the sultry heats of the tropi-
cal regions ; where, as the shelter of some shade is
most wanted, so the lcaves of trees are found to be
the largest, and are used in a variety of ways to
screen the inhabitants from the rays of a vertical
sun. . And even in countries that are not within the
tropics, the shade afforded by the leaves of trees is
still extremely desirable during the heats of sum-
mer. Hence the celebrated groves of Academus
where Plato and his successors delivered their lec-
tures in philosophy ; and the cool and shady avenues
of Chesnut or Lime-trees, even in our own country,
which are not yet entirely banished by the altered
manners of modern times.

The odour of the leaf is oftentimes extremely
grateful, particularly when bruised with the hand, as
the leaf of Myrtus Pimenta or Jamaica Pepper will
readily show. Some leaves will retain their aroma- ,
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tic flavour for several years even in a dried state, as
may be exemplified in the case of Verbena tri-
phylla. The leaves of many of the Geraniums are
extremely sweet-scented, and the odour of the
Jeaves of Mint and Balm is known to alinost every
body.

The dietetical uses of vegetables are very often
confined to the leaf, as may be exemplified in Cab-
bage, Cellery, and Lettuce, of which the leaves only
are used for culinary purposes. The leaves of the
Grasses are also the principal food of most quadru-
peds; and there is scarcely a leaf of any plant
whatever that is not fed upon by some insect. And
so also the medical virtues of plants, as well as the
dietetical uses, are found frequently to reside in the
leaves, as may be exemplified in the case of Hemlock
and Fox-glove, the most potent of simples, but of
which the leaves only are used in pharmacy.

Lastly, as the leaf is only a temporary or decidu-
ous part, it dies in the autumn or winter, and is
regenerated in the succeeding spring. While it
exists, however, it forms one of the principal orna-
ments of the plant, and is easily distinguished from

the other parts. In the scasons of spring and-

summer it clothes the plant with verdure, and forms,
by its expansion, a cool and inviting shade. And
even in its decay and fall it ceases not to gratify the
eye, assuming by slow degrees a paler and milder
shade, and tinging the forest and the piain with an
infinite variety of hues.

Uses.
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SECTION V.

The Frond.

TuE frond, which is to be regarded as a com-
pound of several of the parts already deseribed,
consists of an union or incorporation of the leaf, leaf-
stalk, and branch or stem, forming as it were but
one organ, of which the constituent parts do not
separate spontaneously from one another by means
of the fracture of any natural joint as in the case
of plants in general, but adhere together even in
their decay. Like the stipe, it is peculiar only to
Palms, at least as applicable to perfect plants, and
is sometimes pinnate, as in Zamia integrifolia
(Pl 1. Fig. 16.), sometimes doubly pinnate, and
sometimes fan-shaped and plaited, as in Chamerops
humilis and Raphis flabelliformis.

It seems indeed, as well as the term stipe, to be
going into disuse as applied to palms, and conse-
quently as applied to the division “of plants now
under consideration. But as it was originally ap-
plied by Linnzus to the natural family of Palms,
whose mode of leafing is singular and well describ-
ed by the frond, I have thought it worthy of a place
in this part of the book.

Does not the herbage of Cactus Opuntia consti-
tute a frond ¢



CHAPTER 1I.

CONSERVATIVE APPENDAGES.

THE conservative appendages are such accessory
or supernumerary parts as are found to accompany
the conservative organs occasionally, bat not invari-
ably. It is not meant, however, that they make their
appearance at random. They are permanent in
whatever species they are found to exist ; some being
peculiar to one species, and some to another. But
they are never found to be all united in the same
species, and are not necessarily included in the
general idea of the plant. 'Where they occur how-
ever, they are often of the greatest utility to the
botanist, and are accordingly worthy of a particular
investigation. I shall now introduce them under
the several following heads: gems, glands, tendrils,
stipulee, armature, pubescence, anomalies.

SECTION I

Gems.

GEeMs are organized substances issuing from the Their de-
surface of the plant, and containing the rudiments E,',’j“on
of new and additional parts which they protrude ; pecies
or the rudiments of new individuals which they

eonstitute by detaching themselves ultimately from
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the parent plant, and fixing themselves in the soil.
Gems, according to Geertner, are of two sorts, sim-
ple and compound ; simple if furnished with only
a single envelope ; and compound if furnished with
two or more envelopes. Of each sort there are also
two species, the former including the Propago and
Gongylus—the latter, the bulb and bud, which last
only are proper to perfect plants.

, SUBSECTION 1.

The Bulb.—The bulb is a compound gem of a ten-
der and succulent substance, and of an oval or globu-
lar figure, situated upon the root, stem or branch,
from which it ultimately and spontaneously detaches
itself, and forms a new individual. If it is situated
on the root it is said to be radical; and if upon the
stem or branch it is said to be caulinary.

ArticLE 1. The Radical Bulb.—The radical bulb
has generally been regarded by botanists as constitu-
ting merely a root; and is still, I believe, often so
regarded. But this view of the subject cannot be
acknowledged to be sufficiently correct, except un-
der the limitations stated in the former chapter,
by which the term root was found to be applicable
only to the fibres issuing from the base of the bulb.
The bulb therefore is not a root ; but as Linnaus
has well characterized it, ¢ It is the winter quarters
of ‘the future plant,” furnished with a root suitable
to its peculiar structure.
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The following are the varieties of the radical Varictics.
bulb as enumerated by botanists. . 1. The solid
bulb (PL III. Fig. 1.), which consists of an entire
and homogeneous mass of a firm and compact tex-
ture, as in the case of Crocus sativus and Gladiolus
communis ; though not in that of the Tulip, which
has been often quoted as an example of this variety
of bulb upon the authority even of Linnzus. But
the remark has obviously originated in a mistake, as
a very slight inspection will be sufficient to show.
2. The coated bulb (P III. Fig. 2.), which con-
sists of a succession of concave and concentric
layers, enveloping and enveloped by one another, as
in the bulb of the onion. In Allium victorale the
coats, or layers, are so beautifully reticulated as to
resemble a piece of fine and close net-work. 3. The
scaly bulb (P/ III. Fig. 3.), which consists of an
assemblage of fleshy scales tiled one above another,
but united only at the base, as in the bulb of the
genus Lilium. 4. The lateral bulb, in which the
shoot is protruded not from the apex or upper ex-
tremity, as is gencrally the case, but from the
one side, as in Allium Ampeloprasum.* 5. The
double bulb, which consists of two single bulbs
united together, as in the case of Fritillaria pyre-
naica.-f 6. The compound bulb, which consists of
several individual bulbs united together, as in the
case of Allium nigrum.}

* Wid. Princ. Bot. p. 60, + Ibid. + Ibid,
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ArticLe 2. The Caulinary Bulb.—The caulinary
bulb (P III. Fig. 4.) consists of a number of
small scales closely compacted together in an
ovate or conical form, enclosing the rudiments of
a future plant, and originating sometimes in the axil
of the leaves, as in Dentaria bulbifera, and several
liliaceous plants; and sometimes at the base of
the umbel of flowers, as in  Allium carinatum
and others ; in hoth which cases it is nourished by
the parent plant till it has reached maturity, at
which period the bond of connexion is dissolved and
the bulb falls to the ground, endowed with the
power of striking root in the soil by sending out
fibres from the base, and so converting itself into
a new individual.

ArTicLE 3. General Remarks.—Some bulbs are
found to be useful as articles of food, or rather as
giving a seasoning to food, such as the Onion, which
is so very generally cultivated in our gardens; and
some are found to be useful in medicine, such as
the Squill or Sea-onion, so very well known for its
bitter and nauseous taste.

To the botanist the figure, structure, or. situation
of the bulb, affords often a good and legitimate
mark for the purpose of specific discrimination ;
and to the florist the cultivation of bulbs may fairly
be said to be a mixing of the wutile with the dulce,
as no plants are more ornamental, and consequently
more profitable to the cultivator, than plants with
bulbous roots.
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SUBSECTION II.

The Bud.—The bud is a compound gem of an
ovate or conical figure, issuing from the axil of the
leaves or extremity of the branches, and containing
the rudiments of future branches, leaves, or fruit;
but not detaching itself spontancously from the
plant and forming a new individual. Tt is com-
posed externally of a number of concave and over-
lapping scales that protect the enclosed embryo
from the injuries of the atmosphere, and is con-
nected with the stem or branch by means of a short
and fleshy pedicle in which the scales originate;
the outer scales, which are occasionally fringed with
hairs at the edge, being thicker and tougher in their
fabric, and of a deeper colour on the external sur-
face ; and the inner scales, which are similar indeed
in their structure, being finer and more delicate in
their fabric and of a paler complexion. The bud
of the American Walnut is said to be the most mag-
nificent of all known examples; though the bud of

ZEsculus Hippocastanum or the Horse-chesnut, is
I believe little inferiour.
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Buds have been distributed by botanists into the Varieties.

three followin g varieties :—1. Such as produce only
Jeaves.—2. Such as produce only flowers,—3. Such
as produce both leaves and flowers together. This
is a very well founded distinction, and the variety
may generally be recognized by its form. The

flower-bud is thick and short ; the deaf-bud is slen-
VOL. 1. ’ F
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derand acute ; and the bud producing both leaf and
flower larger than either of the other. The two
former varieties may be scen in the buds of the
Peach-tree, in which the leaf-bud and flower-bud
are always distinct ; and the latter variety may be
seen in the fruit-buds of the Horse-chesnut, which
are always found to include both leaf and flower.
If two buds are protruded close together, it very
often happens that each is of a different variety ;

.and if three buds are so protruded, it sometimes

happens that you have all the three varieties; and
it has been further remarked that flower-buds which
are protruded at a distance from leaf-buds, generally
fall without producing fruit.

Some buds are protruded-almost at right angles to
the stem or branch, as those of the Fir-tree; while
others are laid so close as to be altogether parallel
to it, as those of the Willow. When they are pro-
truded from the upper angle formed by the leaf and
stem or branch, they are said to be axillary; and
when they are protruded from the extremity of the
stem or branch, they are said to be terminating.
But the stem or branch of all plants is not always
terminated in the same manner. It was an obser-
vation of Duhamel’s that the stem or branches of
plants whose leaves are alternate are generally termi-
nated by a solitary bud ; and that the stem or branch
of plants whose leaves are opposite are generally ter-
minated by three buds, of which the middle one is
the largest.* Some buds are-smooth on their ex-

# Physique des Arbres, liv. ii, chap. i
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ternal surface, as those of the Cherry ; some are
hairy, as those of the Viburnum ; some are resinous,
as those of the Horse-chesnut ; and some are marked
with angles, as those of the Walnut.

But all plants are not furnished with buds. An- Not uni-
nuals have none. And even trees and shrubs,  Mue:
which they are proper, do not produce buds in hot
climates ; because, perhaps, in hot climates the
tender germe requires no covering to protect it. But
In this country, and in all cold countries, trees and
shrubs are universally furnished with buds; and
without the intervention of a bud, no new part is
added to the plant. In all cold countries therefore,
buds are indispensable to the progress of vegetation ;
and yet they do not seem to be of any particular use
to the botanist in the discrimination of the species,
as being apparently altogether dependant upon

- climate. From their peculiarity of external form,

however, in different species of plants they may
serve occasionally to distinguish plants in the win-
ter; and gardeners do in fact distinguish almost
all their plants by the bud.

SECTION II.

G lands.

GrANDS are small and minute substances of vari- Descrip-
5 . tion.
ous different forms found chiefly on the surface of A
F2
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the leaf and petiole, but often alko on the other
parts of the plant, and supposed to be organs of
secretion. This was at least the opinion of Linnzus,
who defined the gland to be “a little tumour
secreting a fluid,*” which is in some cases no doubt
the fact. From the extreme minuteness or apparent
insignificance of vegetable glands, it was long before
they attracted the attention of botanists, so as to be
distinctly discriminated into species, and described
according to their different forms. But this was at
last effected by the industry of M. Guettard, a
French physician and botanist, who first under-
took the investigation of the subject, and charac-
terized and distributed them as follows : -

ist. The Miliary Gland.—This species is so de-
nominated from the supposed resemblance of the in-
dividuals contained under it to the miliary glands of
animals—glands usually described as resembling

|

)

grains of Millet seed. Sometimes they are crowded :‘

together in clusters, as in the Cypress; or arranged
in regular sets, as in the leaves of the Fir.

2dly. TheVescicular Gland.—Glandsof thisspecies
are small and membranaceous substances resembling
transparent bladders. They are found on the leaves
of the Myrtle and St. John’s-wort.

3dly. The Scaly Gland.—This species has the
appearance of thin and minute scales, which are,

* Phil. Bot. sect. 84. + Mem. de ' Acad. Royal. 1761, =

A
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rose; in others it is a sort of honied exudation, as
in the glands of Vipurnum Opulus.*

Linngus regards the glands as affording good and
legitimate marks of specific discrimination ; and in
the distribution of the species of some genera
they are altogether indispensable.  Thus they form

"the only sure mark of distinction between the

Peach and Almond, otherwise so very similar that
the one can scarcely be discriminated from the other.
And yet the distinction is easily made with the
aid of the glands. For the leaf of the Almond is
beset with glands at the base which are situated
between the serratures, while the leaf of the Peach
has none,

SECTION IIL

Tendrils.

Tae tendril is a thread-shaped and generally
spiral process issuing from the stem, branch, or
petiole, and sometimes even from the expansion of
the leaf itself; being an organ by which plants
of weak and climbing stems aftaqh themselves to
other plants, or other substances for support; for
which purpose it seems to be well fitted by nature,
the tendril being much stronger than a branch of
the same size. '

* Smith’s Intro. p. 226.
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‘Sometimes the tendril is simple or undivided, Modifica-

as in that of Lathyrus Aphaca or Yellow Vetchling, g
and sometimes it is branched or compound, as in
that of the genus Vicia (Pl 1II. Fig. 8), thus
multiplying its chances of meeting with support.
If it issues from the stem or branch it is generally
at the axil of the leaves; if from the petiole, at the
extremity ; and if from the leaf itself, at the apex,
as in Gloriesa superba and Flagellaria indica, but
in the Vine it issues from a point opposite to the
insertion of the leaf. It is sometimes of use to
the botanist in the discrimination of species, of
which it enters even into the essential character, as
in the genus Lathyrus.

In its origin it is generally straight and in some Origin.
cases still continues so, but in plants in which it is
finally spiral it soon begins to assume the spiral
form, extending itself to the nearest object of sup-
port, and twisting itself firmly around it, so as to
prop up the plant till it can send out new tendrils
to lay hold of objects still higher.

In some plants the tendril, after completing a cer- Anoma-
tain number of circumvolutions in one direction, o
twists itself spontaneously about and performs its
future circumvolutions in a contrary direction.
This is a phenomenon not easily accounted for.
In the Virginian Creeper, Hedera quinquefolia, or, as
Dr. Smith thinks it ought to be called, Vitis quinque-
folia,* the tendril which issues from the axil of the

* Smith’s Introduction, p. 225.



TENDRILS. PART L.

leaves of a branched and spiral form terminates at
last in a flat and fleshy process, by which it can attach
itself, in default of better support, even to the surface
of a brick or stone wall.

In the Common Ivy, Hedera Heliw, the tendrils
are not indeed spiral, but they are pro:ruded all
along the body of the stem or branches in the form
of small fibres, at least on the side next to the sup-'
porter, insinuating themselves into the very body of
it, if a vegetable, and fixing themselves as if real
roots ; and in default of vegetable support, clinging
even to the naked wall and to the surface of the
smoothest flint, and multiplying and attaching
themselves firmly as the stem elongates, which thus
often climbs to the summit of the loftiest trees, or
to the battlements of the loftiest towers, covering
the decayed trunk with a borrowed foliage, and
giving beauty even to the mouldering ruin.

SECTION 1V.

The Stipule.

THE stipule are small and foliaceous appendages
accompanying the real leaves and assuming the ap-
pearance of leaves in miniature. Malpighi is said
to have been the first to observe and describe them,
and to inquire into their uses in the vegetable
economy.

"Their figure is very much diversified in different
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species, but one of the most prevalent forms is that
of the balf arrow-shaped, as in the genus
Lathyrus and many species of Willow. In the
Grasses they are merely a sort of thin scale (P/. ITI.
Fig. 9.) crowning the sheath of the leaf, and with
it investing the stem. In the genus Pinus they

consist of a dry and scariose membraune (PL IIL.

Fig. 10.) investing the leaves by the base. This is
at least the ease in such species as produce their
leaves in pairs, as in Pinus sylvestris.

Sometimes the stipule are solitary, as in the
Grasses ; but they are for the most part protruded in
pairs, one on each side the base of the expansion or

foot-stalk, asin the Vetch and Weeping Willow. In

the genus Helianthemum they are protruded in fours.
In their insertion they are generally altogether dis-
tinct from the leaf; but in the genus Rose and
some others they are attached to it by the one side.
There are also other varieties in the mode of their
insertion, from which botanists have divided them
into such as are extrafoliaccous and such as are in-
trafoliaceous ; the former originating in the stem
but rather below the insertion of the leaf, as in the
cases already quoted ; the latter originating in the
stem also, but situated rather above the insertion, or
in the axil of the leaf, as in Prunus Padus or Bird
Cherry. In many plants, particularly of the natural
order of Rubiacee, the stipule which are intrafolia-
ceous form a sort of tube or sheath investing the
stem immediately above the insertion of the foot-
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stalk.* This is the case also in the genus Poly-
gonum. s ' :

Some stipulee are said to be deciduous, that is,
they fall off almost as soon as the leaves are fully
expanded, as those of Liriodendron Tulipifera or
the Tulip-tree ; but in general they fall only with
the leaf, as in the Rose and Willow.

The stipule are found by botanists to be of great
importance in specific discrimination; and have
been regarded as affording also a sufficient indication
of the natural order and even genus to which any
plant may belong. But this rule does not always
hold good. For the stipulee are not always present
in all species of the same genus. In the Cistus, for
example, some species are furnished with stipule
while others are not.

SECTION V,

Ramenta.

RaMENTA are thin, oblong, and strap-shaped
appendages of a brownish colour issuing from the
surface of the plant, and somewhat resembling the
stipule ; but not necessarily accompanying the
leaves. The term, which literally signifies bits
of chips or shavings, seems to have been employed
by Linnaus to denote the small and scattered scales
that are frequently found on the stems of vegetables,

¢ Smith’s Introduction, 219. + Ibid. 220.
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originating in the bark and giving it a rough or
chopped appearance. Hence a branch or stem
that is covered with thin and dry scales or flaps is
said to be ramentaceous, as in the case of ZTamariz
Gallica or French Tamarisk ; or, as in that of the
Scotch-fir (P/. 1I1. Fig. 10.) and other Firs, pro-
ducing their "leaves in pairs, in which they accom-
pany the stipule in the form of small scales, ori-
ginating in the bark, and persisting after the leaves
fall.

But the term seems now to be applied to various Indefinite
other appendages, which do not even originate in ai}(’f:,hf,?.
the bark, or which are, at least, not persistent. It et
has been applied by some authors to the small and
strap-like appendages which several of the Begonie
bear on their leaves ; but which are scarcely per-
haps entitled to the appellation.* It has been ap-
plied by Willdenow to several leaf-like appendages
which he represents as being common to all plants
whatever, under one modification or another, ap-
pearing about the time of the opening of the leaves,
and falling, as he says, soon after.4- It is possible,
however, that this remark may have partly originat-
ed in the appearance assumed by the lower scales of
the bud which invest the shoot by the base, and
continue attached to it, in many plants, for a con-
siderable time after the upper scales have fallen off.

But however this may be, the appendages at-
tached to the young shoots of the Oak-tree, which

# Smith’s Introduction, 297. + Princip. of Bot. p. 48.
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he designates by the appellation of ramenta, seem
to me to be decided stipule®, issuing not only in
pairs from the base of the foot-stalk, but being also
quite green at their first appearance; and not
always merely strap-shaped, but in many cases egg-
oblong. ‘They soon ‘become brown, indeed, and
fall ; but so do many of the acknowledged stipulze,
which “are evidently deciduous, if not rather ca-
ducous, and from which the appendages in question
are not sufficiently distinct to justify their trans-
ference to the head of ramenta.

SECTION VI.
A rmature.

TrE armature consists of such accessory and aux-
iliary, parts as seem to have been intended by nature
to defend the plant against the attacks of animals,

Sometimes this organ of defence is a sting, as in
the case of the common Stinging Nettle (PZ. IIL.
Fig. 11.), the sting of which is a slender and
awl-shaped process of about one twentieth of an inch
in length, originating in the outer rind and issuing
gencrally at right angles both from the stem and
leaf. It is acuminated into a fine point at the apex
and dilated at the base, where it contains a secreted
and venomous fluid which it discharges by the point
when pressed; the point, from its extreme minute-
ness, penetrating, at the same time, the body that

7
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presses it. This is the rationalé of the stinging of the
Nettle. !

In Malpighia urens the sting is spindle-shaped,
laying parallel to the surface of the leaf and fixed to
it by the middle, the points being finely acuminated.
Whether it secretes a fluid which is discharged by
pressure, as in the sting of the Nettle, I have not
been able to ascertain, as I have never seen it except
in a dried state, and I do not recollect to have read
any account of it in its vegetating state. But even
in its dried state it is still troublesome enough to
any one that handles it, for the points having now
become stiff and rigid do the more readily pene-
trate the skin and fasten upon the hand that touches
them.

Sometimes the organ of defence is a prickle,
being a stiff and sharp-pointed process issuing from
the stem or branch and orviginating in the bark,
along with which it may be entirely stripped off.
In some plants it is straight and upright, forming an
acute angle with the upper part of the shoot or
branch, as in the young shoots of the Barberry ; in
some it is also straight but issuing at right angles to
the shoot or branch, as in the Gooseberry ; in some
it is said to be spiral, as in the genus Hugonia ; in
some it is reflected, ds in the genus Rosa (P/. III.
Llig. 12.) ; and in some it is forked or divided, or
growing in sets of two, three, or more, as in the
Gooseberry and older branches of the Barberry.
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a strong and rigid process issuing from the stem or
branch, in which case it originates in the wood
(Pl 1. Fig. 6.), or from the foot-stalk or expansion
of the leaf, in which case it originates in the marginal
or other nerves. The branches of the Sloe and
Hawthorn afford examples of the former, and the
leaves of the Holly-tree, Robinia Pseudacacia, and
Aloe afford examples of the latter. The foot-stalks
of Astragalus Tragacantha, and the stipule of
Xanthium spinosum and the Mimose, which are
persistent, are finally, when indurated by age, con-
verted into real thorns.*

In some plants the thorn is terminal, as in Riam-
nus catharticus ; in some 1t is lateral, as in the

Hawthorn ; in some it is simple and solitary, as in

Disap-
pearing by
cultiva-
tion.

Celastrus buxifolius ; in some it is forked or divided, ,
as in drdwina bispinosa (PL. 111. Fig. 13.); and in
others it grows in sets of two, thee, or more together,
as in Gleditsia.

1 1. It has been observed by Linnzus and others
that the thorn will sometimes disappear in conse-
quence of cultivation. Thus Pyrus sativa, which in
its wild state 1s furnished with strong thorns, is, in
its cultivated state, found to be wholly without
them. But this peculiarity is incidental only to the
thorn, and does not affect the other species of arma-
ture, ncither of which shows any tendency to dis-
appear in consequence of cultivation. From the
effects of culture upon the thorn in is liability to

¥ Smith’s Introduction, p. 224.
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disappear altogether, one would have been apt to
think it unfit for the purposes of specific discrimi-
nation. But botanists have not scrupled to accept
.of its assistance in cases of necessity, as well as of
that of the prickle, which is indeed permanent. The
former has been employed with success in the genus
Prunus, and the latter in the genus Rubus.

2. Plants that are furnished with strong and nu-
merous thorns, as they are well calculated, so they
are often used, for the purpose of inclosing by quick-
set fences. Hence the utility of the Sloe, Haw-
thorn, Furze, and Holly-tree, forming when well
trained a fence both durable and ornamental. In
some species of Mimosa the thorns are so strong

and thick set as to form a defence altogether impe-

netrable to the attacks of animals, except, perhaps,
the rhinoceros; which is the less to be wondered
at, as his skin is not only thicker and harder than
that of the el:aphant, but is even said to be mus-
ket-shot proof.

SECTION VII.

Pubdescence.

THE pubescence is a general term, including un- Defini-
der it all sorts of vegetable down, or hairiness, with "™

which the surface of the plant may be covered,
finer, or less formidable, than the armature.
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Some plants have their surface wholly smooth Micros

5

copical.
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and do not discover any traits of pubescence, even
when inspected with the assistance of a lens.  The
Laurel and Lilac are of this discription. Others
have their surface apparently smooth to the naked
eye; but when viewed: through a good magnifier
they are found to be covered with a pubescence. In
this case the pubescence is a sort of fine and im-
palpable down thinly scattered over the surface of
the leaf or stem, as in Coccus japonica and Poten-
tilla reptans.

X‘lgx:;ek :g . But\ in most plants the pubescence is discovera-

eye.  ble both by the sight and touch, and in this case it
assumes a great variety of aspects.

Modific- ~ Sometimes it assumes the appearance of a fine

e dust or powder shook over the surface of the plant,
as on the under surface of the leaves of Coreonilla
glauca. Sometimes it assumes the appearance of a
fine and silky down laying straight and unentangled,
and close to the surface, as in’ So];/zom.argentea and
Potentilla anserina. Sometimes it assumes a cot-
tony or velvet-like appearance, the hairs being
somewhat interwoven together, as in Gnaphalium
arboreum and Althcea officinalis. Sometimes it as-
sumes a crisp and woolly appearance, the hairs
being much curled up and closely matted together,
as in Origanum Dictamnus.  Sometimes it consists
of a few and scattered, but very conspicuous hairs,
as in Hieracium Pilosella (PL III. Fig. 14.)
Sometimes the hairs are long and shaggy, as in
Galeopsis villosa ; and sometimes they are stiff and
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bristly, and issuing from small and white tubercles
imbedded in the surface of the leaf or stem, as in
Lycopsis arvensis and Echium vulgare.

In their structure the hairs are generally cylindri-
cal. but tapering to a point, as in the Vetch and
Mallow; or they are awl-shaped, as in Begonia
nitida; or hatchet-shaped, as in the Hop; or hooked,
as in Agrimony. They are also either simple, as in
Hieracium ; or forked, as in Lavender ; or branched,
as in the foot-stalk of the Gooseberry-leaf; or star-
red, as in Alyssum ; or jointed, as in the Thistle.

8l

The pubescence is extremely apt to change its ap- Affected

pearance from soil, exposure, or culture; in con-
sequence of which Linnzus regarded it as a ridi-
culous mark of specific distinction, except in cases of
absolute necessity. But these cases of necessity have
actually occurred; and Sir J. E. Smith has employed
it with great success in the difficult task of dis-
tinguishing the different species of Mint;* as has
also Dr. Roth+ in distinguishing the different
species of Myosotis ; which, Proteus-like, had former-
ly eluded all sorts of attempts to subject it to the
chains of specific discrimination, transforming itsclf,
in its other features, into all possible shapes, but
constant to none. Mr. Brown has likewise em-

ployed it with equal success in his elucidation of

the Natural Order of the Proteacca of Jussieu.}

* Trans. of Linn. Soc. vol. v. 4+ Flora Germanica.
¥ Lin. Trauns. Vol. X, Part 1.
YOL. 1. [ 4

s

by cultiva«
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SECTION VIII,

Anomalies.

Tuere are several other appendages proper to
conservative organs which are so totally different
from all the foregoing, that they cannot be classed
with any of them ; and so very circumscribed in
their occurrence, that they do not yet seem to have
been designated by any peculiar appellation. But
as they are still well worthy of our notice from the
very singularity they exhibit, as well as from their
circumseribed occurrence, I shall here present them
in one view, under the head of anomalies.

The first anomaly I shall now mention as affect-
ing the conservative appendages, occurs in Dionea
Muscipula. or Venus’s Fly-trap, being a flat and
somewhat circular process issuing from the apex of
the leaf, which is radical and somewhat battledore-
shaped, and consisting of a midrib which is a pro-
longation of the midrib of the leaf, and of two
elliptical lobes strongly toothed at the margin, giving
it a slight resemblance to a steel trap with the wings
expanded. This singular appendage, from which
the specific name of the plant is derived, is so
highlyirritable that, if it is but touched with the point
of any fine or sharp instrument, or if an insect but
alights upon it, the lobes immediately collapse, as if
eager to seize their prey and detain the insect cap-

4
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tive ; so that it resembles a trap, to which it has
been compared, not ouly in form but in function.

A second is that which occurs in Sarracenia pur- In Sarra-
purea or Purple Side-saddle-flower ; the leaves of ;ir;:;.}m'
which are cucullate, approaching to funnel-shaped,
or rather pitcher-shaped reversed, so as to be capa-
ble of containing water; and are, besides, sur-
mounted with a flattened concave and somewhat .
heart-shaped limb, originating in the apex or upper
extremity of the expansion, and constituting an
appendage that looks as if it were a secondary leaf
growing out of the first.

A third, which is still more singular, occurs in Nepenthes
Nepenthes distillatoria. The leaf of this plant, fetliate:
which is itself lanceolate, terminates at the summit
in a thread-shaped pedicle; but supports on that
pedicle a hollow and cylindrical or rather pitcher-
shaped appendage, to which there is yet attached
the curious and peculiar process of a lid opening at
the one side.

The last anomaly I shall now specify is that of a
small globular and membranaceous bag", attached as
an appendage to the roots and leaves of some of the
Aquatics. It is confined only to a few genera, but
1s to be seen in great abundance on the roots or
leaves of the several species of Utricularia (PI. III.

Fig. 15.) inhabiting the ponds and ditches of this

country ; and oun the leaves of Aldrovanda vescicu-

losa, an inhabitant of the marshes of Italy. In

Utricularia vulgaris this appendage is pear-shaped,
G2
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compressed with an open border at the small end,
furnished with several slender fibres originating in
the margin, and containing a transparent and watery
fluid, and a small bubble of air, by means of which
it seems to acquire a buoyancy that suspends it in
the water.*

CHAPTER III.

REPRODUCTIVE ORGANS,

TuE reproductive organs are such parts of the
plant as are essential to its propagation, correspond-
ing in extent to the fructification of Linnzus, which
he has elegantly defined to be a temporary part of
the vegetable, whose object is the reproduction of
the species, terminating the old individual and
beginning the new.{ It includes the flower with
its immediate accompaniments or peculiarities, the
flower-stalk, receptacle, and inflorescence ; together
with the ovary or fruit,

SECTION I

The Flower.

Tur flower, like the leaf, is a temporary paft of
the plant issuing generally from the extremity of
the branches, but sometimes also from the root,

#* With. Arrang. ii. 10, + Phil, Bot. sec. S6+
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stem, and even leaf’; being the apparatus destined by
nature for the production of the fruit, and being
also distinguishable for the most part by the bril-
Hancy of its colouring or the sweetness of its smell. It

has been happily styled by Pliny * the joy of plants,

“ Flos gaudium arborum ;" of which the Lily, the
Tulip, and the Rose, are magnificent examples.

a5

In its mode of attachment the flower is either Mode of

sessile, as in Agrimony; or supported upon a
Slower-stalk, generally denominated the, peduncle,
as in Linnea borealis. In their direction flowers

attach-
ment.

are upright, as in Silene quinque vulnera ; or bend- Direction,

distribu-

ing, as in Bidens cernua; or nodding, as in Car-on, and
insertion.

duus nutans ; or unilateral, that is attached to one
side only of the stem, as in the Lily of the Valley ;
or distichous, that is distributed in two opposite
rows, as in many of the Grasses; or homosestro-
phous, that is attached to two opposite sides, but
turning themselves about ultimately to the one side,
as in Festuca rubra. In their insertion they are radi-
cal, that is issuing from the root, as in the Prim-
rose ; caulinary, that is issuing from the stem, as in
Verbascum ; ramcal, that is issuing from the
branch, as in the Cherry ; or foliary, that is issuing
from the leaf, as in Ruscus. If they originate in
the extremity of the branch or stem, they are said
to be terminal, as in the Thistle ; if in the upper
angle formed by the leaf or branch, they are said to
be axillary, as in Fringed Buckbean.

* Hist. Mund, Lib, xvi. chap. xxv.
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But flowers, when inspected minutely and indi-
vidually, are obviously divisible into several different
and distinct parts. Perfect flowers consist generally
of the four following: the calyx, the corolla, the
stamens, and the pistil, which shall form the sub-
ject of the four following subsections,

SUBSECTION I.

The Calyr.—The calyx is the exterior envelope
of the flower, encompassing and protecting the in-
terior parts. It may be perceived very distinctly in a
rose not yet fully blown. It does not however, uni-
versally and of necessity, form a constituent part of
the flower; for in some flowers, as in the Tulip, it is
altogether wanting. But in the flowers of perfect
plants it is very generally present, in its application
to which Linnzus regarded it as consisting of the
five following species: the perianth, the amentum,
the spathe, the involucrum, the glume. But this
division does not upen minute inspection turn out
to be very correct. For of all the species here
enumerated the perianth and glume seem alone en-
titled to the appellation of calyx. The involucre
and spathe are more nearly allied to leaves than to
the calyx; and the ament, though it contains a
calyx which is generally distinguished by the ap-
pellation of the scale, is not yet itself a calyx.
The division of Linnzus therefore will not be
adopted, but the parts designated by the different
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names will be introduced in their proper places,

and the calyx of perfect plants discriminated into

the three following species: the perianth, the Species.
glume, and the scale.

Articie 1. The Perianth.—The perianth, which
is by far the most common species of calyx, and
like the leaf very generally green, invests the flower
immediately, so as to constitute a part of it, and
to form a sort of circular integument slightly re-
sembling a cup. From this resemblance it is fre-
quently, and sometimes also accurately enough, de-
nominated the flower cup, as may be examplified
in the case of the Acorn, the perianth of which
constitutes a perfect cup.

The perianth, or cup investing the flower, is
either proper or common. It is proper if it con-
stitutes with the contained parts only a single
flower, as in Primule (Pl. IV. Fig. 1.), and
common if with the contained parts it consti-
tutes more than a single flower, as in Tragopogon.
(PL. 1V. Fig. 2.)

The proper perianth or calyx consists either of Proper.
one individual piece, as in the Primrose; or of
several distinct pieces, as in the genus Rumer. If
it consists of a single piece it is said to be mono-
phyllous; and if of more than a single piece it is
said to be diphyllous, triphyltus, or tetraphyllous,
according to the number of distinct pieces of which
it may happen to consist. *
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Mono- ~ . The monophyllous calyx, which is exemplified

phylloas: 2y the Primrose, is generally regarded as consisting
“of three parts—the tube, the mouth, and the
border. 'The tube is the lower and somewhat cy-
lindrical part; the mouth is the upper extremity
of the tube; and the border is the part which ex-
tends beyond the mouth of the tube, sometimes
entire, as in Matthiola scabra, and sometimes di-
vided into segments, in which case it is in some
species cleft down to the middle, as in the Rose;
in others it is cleft down almost to the base, as in
the Lime-tree; and in others it is divided into an
under and upper segment, suggesting the idea of
lips, and characterized by the term labiate, as in
the genus Zhymus.

Polyphyl-  The proper and  polyphyllous calyx is cither

o single or double. It is single if it consists of only
one set of distinet pieces, as in the genus Linum ;
double if it consists of two distinet sets, the one
‘enveloping the other, as in the Common Mallow.

In some plants the proper calyx is thin and

membranaceous, as in  Convoloulus sepium ; in
others it is thick and fleshy, as in the Rose. Its
figure is cylindrical, as in the Pink; or prism-
shaped, as in Pulmonaria ; or bell shaped as in
Convoloulus ; or pitcher-shaped, as in the Rose;
or it is inflated, ‘being merely distended m the
middle, bat contracted at-the extremities, as in
the genus Silene or Catch-fly,
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It is said to be shut if the segments are applied
close to the flower, as in the genus Cheiranthus ;
or spreading, if the segments expand towards the
point, as in ‘the Raspberry; or reflected if the
segments are bent back at the point, as in Ranun-
culus bulbosus.

If it falls before the other parts of the flower it
1s said to be caducous, as in the Poppy; if it falls
with the other parts of the flower it is said to be de-
ciduous, as in the Lime-tree; and if it remains after

the other parts of the flower fall, it is said to be

permanent, as in St. John’s Wort.

89

In its attachment the calyx is adherent, that 1S Adherent

closely investing the ovary by the lower part, but .4
surmounting it by the border, as in Enchanter’s
Nightshade; or it is half adherent, investing part
of the ovary, as in Clustered Alpine Saxifrage ; or
it is detached, that is including the ovary, but not
adhering to it, as in the Primrose.

The adherent and detached calyx are also de-
signated by the terms superior and inferior calyx.
But according to M. Ventenat, the calyx always
originates beneath the ovary, and when it is thought
to originate above it, or to be superior, it is enly
because the lower part adheres so closely to the
fruit as to be scarely distinguishable from it.*

or detach-

The common perianth or calyx is either mono- Common.

% Tab, du Reg. Veget,
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phyllous, that is consisting of one piece divided
nto several segments which are united at the base,
or it is polyphyllous, that is consisting of several
distinct picces, as in Goat’s-beard. Itis also either
simple, that is polyphyllous with the pieces ar-
ranged in onc circular row, as in Goat’s-beard; or
double, that is being itself enclosed in a secondary
calyx, as in Ox-tongue. It is scaly, that is con-
sisting of a number of closely imbricated scales,
as in the Thistle ; or calyculate, that is imbricated
with a circular row of scales, at the base resembling
an exterior calyx, as in Wild Succory; or squarrose,
that is having the scales reflected at the points, as
in Arctium ; or fringed, that is having the margin
of the scales set with short bristles of equal length,
as in Black Knapweed; or muricated, that is
having the margin of the scales set with sharp
prickles, as in Rough Hawk’s-beard; or thorny,
that is having the scales furnished with thorns, as
in Common Star Thistle. It is spherical, as in
Burdock; or hemispherical, as in the Daisy; or
cgg-shaped, as in Achillea; or oblong, as in
Hemp-agrimony.

ArticLe 2. The Glume.~The glume is a chaffy
and membranaceous substance accompanying the
flowers "of Grasses, and constituting their calyx,
but not so formed as to constitutc a cup. Some-
times it consists of one piece only, and sometimes
of two distinct picces called valves. If it consists
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of one piece only, as in Lolium, it 1s saild to be
one-valved (Pl IV. Fig. 8.); and if of two pieces,
as in Avena, and most other Grasses, it is said to
be two-valved (Pl IV. Fig. 4.). The figure of
the valves is oval, as in Scirpus maritimus ; or
lanceolate, as in Poa ceesia; or concave, as in Briza;

or keeled, that is having a prominent and longi-

tudinal ridge on the under side, as in Cynosurus
cristatus ; or blunt, as in Briza minor; or acu-
minate, as in Poa nemoralis ; or fringed, as in
Festuca rubra. The surface 1s smooth, as in
Festuca ovina ; or rough, as in Cynosurus echi-
natus ; or streaked, as in Poa minor ; or nerved,
as in Bromus arcensis ; or coloured, that is of any
colour but green, asin Melica. It is either one-
flowered, as in Agrostis ; or two-flowered,.as in
Aira ; or three-flowered, as in Sesleria ; or many-
flowered as in Bromus ; ‘and is consequently like
the perianth cither proper or common.

ArTicLe 3. The Scale—The scale is a thin, Defini-

chaffy and membranaceous substance, though some-
times also tough and leathery, forming part of
the fructification of a variety of plants produeing
incomplete flowers, and constituting their calyx.
It may be exemplified-in the aggregate flowers of
the Willow and Fir, in the former of which it is
a proper calyx, each scale including an individual
flower ; and in the latter, a common calyx, cach
scale including more than an individual flower.

9l

The figure of the scale is either circular, as in Iis fgure,
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Salix herbacea (Pl. 1V. Fig. 5.); or ovate, as in
Saliz acuminata ; or lanceolate, as in Saliv spha-
celata ; or linear, as in Salix Russeliana. It is
also either entire, as in the Fir; or fringed, as in
Saliz herbacea ; or emarginate, as in Saliz petio-
laris; or cleft, as in Betula nana. (Pl. IV. Fig. 6.)
Its surface is smooth, as in Saliv amygdaling ; ox
pubescent, as in the Hazel; or silky, as in Saliz
argentea; or hairy, as in Saliv purpurea. It is
deciduous if it falls with the flower, as in Betula
alba ; and permanent if it adheres to the fruit, as
in the Fig. GO T

ArticLE 4. General Remarks.—As the conser-
vative organs have been found to furnish marks
proper for the discrimination of species; so the
reproductive organs, or their parts, have been found
to furnish marks proper for the discrimination of
genera. This peculiar aptitude of the reproductive
organs had been discerned, obscurely at least, even
by the earlier systematic Botanists; but was first
distinctly perceived and pointed out by the illus-
trious Tournefort, who formed many of his genecra
on the parts of the fructification, availing himself
of the aid of the conservative organs, only in what
he conceived to be cases of necessity. -But Lin-
nzus, from whose profound investigatioﬁs, and ex-
tensive as well as accurate views, botany was de-
stined to derive still farther improvement, regarded
the reproductive organs as constituting exclusively
the only sure and legitimate, ground of generic dis~
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crimination, and demonstrated their sufficiency in
all cases whatever; and hence the peculiarities of
the calyx, when present, are often of eminent use
in the determination of genera. :

SUBSECTION II,

The Corolla.—The corolla is the interior en- Defini-
velope of the flower, investing the central parts, oo
but invested by the calyx. It is generally of a
finer and much more delicate texture than the
calyx, and is of all the parts of the fructification
the most showy and ornamental, being always,
or with but few exceptions, that which is the
most highly coloured, and hence vulgarly re-
garded as alone constituting the flower, as well
as that from which the flower imparts its rich
and fragrant perfume, delighting at the same time
both the sight and smell. To this most ele-
gant part of the fructification the term corolla has
been very happily applied by Linnzus, signifying
as it does in the original, a crown or chaplet of
flowers.

If in the composition of the flower, an indivi-
dual calyx invests an individual corolla, as in the
Cowslip or Convolvulus, the flower is said to be
simple. But if an individual calyx invests an as-
semblage of individual corollas, as in the Daisy
and Dandelion, the flower is then said to be com=
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pound, and the corollas contained in the calyx are
generally denominated florets.

Like the calyx the corolla consists either of a
single picce, as in Campanuia (Pl. 1V. Fig. 7.)3
or of several distinct. pieces, called petals, as in.
Galanthus. (PL. IV. Fig. 8.) 1If it consists in a
single piece, it is said to be monapetalous; if of
more than one piece, it is said to be dipetalous,
tripetalous, or polypetalous, according to the
number of distinct pieces. It is to be remarked
however, that in the husk-like corolla of the
grasses, as in their husk-like calyx, the petals are
denominated valves, which differ from those of
the calyx only in their being proper to a single
flower, or in their immediately investing the
ovary.

The monopetalous corolla, like the monophyllous
calyx, is divided also into three parts—the tube,
the mouth, and the border. 'I'he tube is upright
and cylindrical, as in the Periwinkle and Prim-
rose ; or it is bent and crooked, as in Lycopsis ar-
vensis ; or inflated, as in Orobanche ramosa; or
appendicled, that is furnished with leaf-like ap-
pendages, \as in Cuscuta europea. The mouth is
frequently beset with fine hairs, or small project-
ing scales, in which case it is said to be shut, as in
Cynoglossum officinale ; or it is entirely without
hairs or scales, in which case it is said to be open
or naked, as in Kchium wuigare. The border is
erect, or rather concave, as in the Cowslip ; or it is
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flat and expanding, as in the Primrose; or it is
twisted, as in the Periwinkle ; or cleft, as in Ana-
gallis.. If the segments into which the border is
cleft are equal, the corolla is said to be regular, as
in Solanum tuberosum ; and if they are unequal,
it is said to be irregular, as in Echium wulgare.
The irregular border is sometimes divided into two
principal parts called lips, as was the case also in
the calyx, giving origin to the denomination of
Labiate flowers. The upper lip is again oftentimes
subdivided into two smaller segments, and the
under lip into three, as in Verbena officinalis.

Such 1s the character of the several parts of the
monopetalous corolla taken in detail; but botanists
have found it necessary to attend also to the general
outline of the whole, as constituting one indi-
vidual organ. The following are the most frequent
forms.

0%

The regular monopetalous corolla is tubular, but Regular.

somewhat dilated at the orifice, as in many of the
Heaths ; or bell-shaped, as in Campanula ; or glo-
bular, as-in the Arbutus; or club-shaped, as in
Erica tubiflora; or funnel-shaped, as in Pulmo-
naria ; or cap-shaped, as in Simphytum officinale ;
or salver-shaped, as i/n Hoyttonia ; or wheel-shaped,
as in dnagallis.

The irregular monopetalous corolla is difform,
that is tubular, but expanding towards the summit,
and divided into several unequal segments, as in
Bluebottle ; or semiflosculous, that is tubular at

Irregular.
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the base, but terminating in a strap-shaped border,
as in the florets of the Dandelion and many of the
compound flowers ; or labiate, that is divided into
segments resembling lips, as in Woundwort and
Wood Betony ; or ringent, that is labiate, and ex-
hibiting a slight resemblance to the open mouth of
an animal, as in common Skull-cap; or personate,
that is ringent in form, but having the mouth shut,
as in Snap-dragon.
llz?llsypeta- The individual petals of the p.o]ypetalous corolla
p are, like the monopetalous corolla itself, divisible into
distinct parts ; which in the present case are, how-
ever, only two—the claw and the border. The
claw is the lower portion of the petal ; the border
is the upper portion. In some petals the claw is
extremely short, serving merely as a point of at-
tachment to the receptacle, as in the Rose ; in others
it is long and conspicuous, as in the Pink. The
border is upright, as in Arabis stricta ; or expand-
ing, as in Silene nutans ; or horizontal, as in Arabis
lz‘ispid(l. The petals are also equal or unequal in
their size or shape, constituting, like the segments of
the monopetalous corolla, regular and irregular
flowers. .
Sometimes a tetrapetalous corolla has its petals so
disposed as to exhibit a slight resemblance to a cross
(Pl 1IV. Fig. 9.), in which case the flower is said
to be cruciform; and may be exemplified in the
Stock or Wall-flower. Sometimes the petals of a
tetrapetalous corolla are irregular, and disposed so
6
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as to exhibit a slight resemblance to a butterfly,
in which case the flower is said to be papilionace-
ous, and is exemplified in the Pea and Bean (P/ IV.
Fig. 10.); the petals of which, and of all similar
flowers, are so peculiar in their form or position as
to have received distinct appellations. The upper
petal, which is generally large with an erect border,
is denominated the standard. The lower petal,
which is situated opposite to the standard, and hol-
lowed out in the form of a boat, is denominated the
keel. And the two remaining petals, which are
situated in an opposite position, one on each side of
the keel, are denominated the wings.
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If the corolla is inserted in the receptacle, that is lnsertion.

underneath the ovary, as in Convolvulus, it is said
to be Hy-pogynous ; if it is inserted in the calyx, or
integument surrounding the ovary, as in the genus
Ribes and many others, it is said to be Perigy-
sious 3 and if it is inserted upon the ovary, as in the
genus Scabiosa, it is said to be Epigynous.

If it is longer than the calyx it is said to be large,

as in Convolvulus sepium ; if it is shorter than the
calyx it is said to be small, as in Fragraria vesca ;
and if it is of the same length with the calyx it

is said to be of a moderate size, as in Fragraria

sterilis. 4

If the corolla falls before the stamina, or organs
which it immediately invests, it is said to be
caducous or fugacious, as in Cistus ledifolius ; if it
falls with the stamina it is said to be deciduous, as
 YOL. I, H
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m St. John's-wort; and if it remains after the
stamina have fallen, it is said to be permanent or
persistent, as in the Star of Bethlchem.

The colour of the corolla is in some flowers a
beautiful white, as in the elegant blossoms of the
Guelder Rose and Magnolia; in some it is red, as
in many of the Roses; in some it is yellow, as in
Caltha palustris ; in some it is blue, as in German-
der Speedwell ; in some it is violet, as in common
Nightshade ; and in some it is purple, as in Fox-
glove. : '

How dis-  The corolla, like the calyx, is not at all absolutely

}ngmmtﬁ]:d essential to the botanical notion of a flower, and is ac-

@lyx cordingly sometimes wanting. ‘When present, how-
ever, it affords also, like the calyx, the most unexcep-
tionable marks of generic discrimination, arising
either from the modeof its insertion,or from the pecu-
liarities of its figure, or from its character, as consist-
ing of one or more petals. If the calyx and corolla
(the exterior and interior envelopes of the flower) are
both present, the flower is said to be complete,
and the distinction between the two envelopes is
obvious. -

But if one envclope only is present, as in the
Talip and liliaceous plants in general, and the other
altogether wanting, the flower is then said to be in-
complete ; and a question naturally arises with re-
gard to the true character of this solitary envelope :
Is it a calyx or corolla? The solution of this ques-
tion has been the subject of a great deal of botanical
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doubt and.discussion, without having produced any
rule of distinetion that can be regarded as altogether
satisfactory or as applicable to all existing cases.
The truth is, that nature has not distinguished the
organs in question by any very obvious or decisive
limits. The one is, indeed, generally green and
the other generally coloured. But to this rule there
are a good many exceptions. The calyx of
Daphne Laurcola is yellow, and the corolla green.
"The calyx of Fuschia coccinea is of a bright scarlet,
the corolla indigo. The calyx and corolla of Daphne
Mezereum are not only both coloured, but are even
united at the margin so as to form but one piece.
What then is the essential character by which each
is to be discriminated, and by which we are to be
guided in the case of the absence of either ?
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If one envelope only is present, some have thought By Rsy.

that it must of necessity be the calyx, because that
1s the primary part; and others have thought that
it must of neeessity be the corolla, because that part
is the more noble. But these distinctions are
altogether fanciful, and without any foundation in
the arrangements of nature. Another rule of dis-
tinction suggested by Ray* was, that the corolla is
deciduous and the calyx permanent; and the rule
is, no doubt, of pretty general application, but is
loaded with by far too many exceptions to bea good
one. In the Poppy the calyx falls before the blos-
som, and in the Hyacinth and Star of Bethlehem the
* Hist. P'lant. lib. i. cbap. x.
H2
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corolla is persistent. An attempt was made to
strengthen the rule by adding that the petals of the
corolla are thinner and more delicate than the divi-
sions of the calyx. DBut although this is also very
generally the case, the fact is occasionally quite the
reverse, as is evident from several of the preceding
examples, in which the calyx has more the ap-
pearance of a corolla than the corolla itself; as well
as from the single envelope of the genus Polygonum
and some others, which seems to participate partly
of the nature of calyx and partly of the nature of co-
rolla; the divisions being green and fleshy throughout
the great part of their extent, but thin and finely
coloured on the margin.

It had been an opinion of Casalpinus that the
calyx is merely a continuation of the outer bark of
the plant or flower-stalk ; and upon this foundation
Linneeus establishes a test apparently sufficient to
distinguish the calyx from the corolla in all doubt-

ful cases. For, improving upon. the notion of

Cesalpinus, he apprehended that as the calyxisa :
continuation of the outer bark of ‘the plant or
flower-stalk, so the corolla is a continuation of the
inner bark. And hence, if of these two organs one
only is present, you have but to ascertain in what |
part of the bark it originates, in order to say which |
it is. This summary and decisive test looks indeed |
very beautiful in theory ; but the observations of the |
acute and sagacious Hedwig have shown that it is
not founded in fact.
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Indeed it cannot be true that the corolla is a con-
tinuation of the liber or inner bark, in cases in
which it is inserted in the calyx, if it be true that
the calyx is itself a continuation of the outer bark,
-as the rule implies. And if the corolla. that is in-
serted in the calyx is not a continuation of the
inner bark, of what then is it a continuation ? Of
the calyx evidently, which is, by hypothesis, a con-
tinuation of the outer bark. But if an acknow-
ledged corolla may, like an acknowledged calyx,
originate in the outer bark, then I cannot tell
whether the single envelope is to be called calyx or
corolla, even though it should so -originate. The
rule is consequently good for nothing.

Linnzus does not indeed impose it as a rule of
practice, being furnished with what he might, per-
haps, regard as a better ; though the distinction is
both clearly and confidently stated in his work.*
But it has been since adopted, with all its imperfec-
tions upon its head, as the grand test of diserimina-
tion in this doubtful case, even by the celebrated
Jussieu himself, the first botanist of the present
age. In consequence of the adoption of this
opinion, Jussicu has been led to regard as a calyx
the beautiful blossom of the Tulip and other liliace-
ous plants, which has been, by the common consent
of almost all other botanists whatever, regarded as
a corolla,

Inorder to get rid of the difficulty, some botanista

* Phil, Bot. sect. 8§6.

101



102

By Ven-

tenat.

REPRODUCTIVE ORGANS, CHAP, 111,

have adopted the plan of designating the organs in
question merely by the general appellation of
Perigynandra,* ov Perigonium,4 signifying by
such appellation the covering of the stamens and
pestils, or central organs of the flower; and de-
scribing the envelope as single, if of the. organs
designated by the terms calyx and corolla one only
is present; and as double, that is furnished with
an outer and inner envelope, if both organs are
present. . ‘

But owing to the very obvious marks of distinc-
tion existing between the calyx and corolla in the
flowers of most plants, as well as to their perform-
ing functions perhaps altogether different in the
vegetable economy, the mode of including both
under one general appellation is not nearly so satis-
factory as that of designating each by a proper
name, and does not seem to have met with much
approbation,

Ventenat has suggested a rule founded upon the
mternal structure of the calyx and corolla; and
Linnzus has founded his main rule upon the
relative situation of the stamens of that of the
calyx and corolla; but as an examination of the
merits of these rules would be premature in the
present scction, depending as they do on parts not
yet described, and with which the reader is supposed
fo be not yet acquainted, I shall only observe that
they are liable to the same objections with the rules

. ¥ Neckar, 1 Hedwig,
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already stated ; so that our best guide, after all that
has been said on the subject, is, perhaps, that of
analogy, which we are often obliged to content our-
selves with in cases even of greater importance.
Thus the flower of the Poppy has both envelopes,
the calyx and corolla. The flower of the Tulip has
but one. Which of them is it? But the part that
is present in the Tulip resembles the corolla of the
Poppy, more than it does the calyx. The conclu-
sion therefore must be that it is a corolla. And if
there are cases in which the single envelope seems
to partake of the nature both of corolla and calyx,
there is no inconsistency whatever in supposing them
combined in one.

After all there are cases in which even the rule of
analogy will not enable us to decide the question.
I may exemplify that of the White Lily, in which
the single envelope is at first perfectly green, and
similar by analogy to a calyx; although it changes
afterwards to a beautiful white and assumes the ap-
pearance of a corolla. Hence the opinion of Jussieu
is not so unreasonable as it has been thought to be,
countenanced as it is by the above fact, or by simi-
lar facts, as also by the sanction of botanists pecu-
liarly well qualified to judge of its merits.* His
definition of the caliyx-fr and corolla has indeed
been strongly reprobated by Mr. Salisbury,} a bo.
tanist well known for his acuteness of argument and

* Brown on Proteacex. Lin, Trans. vel. x. pt. i.
+ Gen. Plant. Praf. 1 Lin, Trans. vol. viii
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remark, and certainly it cannot be defended in its
full extent, But the definition that Mr. Salisbury
has substituted in its place is itself equally faulty,
and is as complete a petitio principii as ever was
made ; a proposition not duly sanctioned by facts
being first laid down as a rule, and then 2ll enve-
lopes reduced to it as an infallible standard, like the
bodies of the unwary travellers to the iron bed of
Procrustes. - The calyx, says Mr. Salisbury, is the
external envelope of the flower, similar to the plant,
for the most part, in colour and substance, inserted
in the torus (receptacle) and always distinct from
the stamens. But this is the assuming of the very
point in question, forJussieu has said that the stamens
may be inserted in the calyx, and it will appear in
the sequel that they are occasionally so inserted.

SUBSECTION III,

The Stamens.—The stamens are substances of a
very slender fabric and of a thread-shaped figure, sur-
mounted with a small bag or viscus, and situated im-
mediately within the corolla, to which they are some-
times even attached by the inner surface. A very good
example of them may be seen by opening up the
blossom of a Tulip or a Lily. (P IV. Fig. 11.)
They are apparently of no importance to the valgar
observer, hut are essential to the botanical notion of
a flower, because indispensable to the formation of
perfect fruit. The calyx is sometimes wanting, as
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in Callitriche ; and the corolla sometimes wanting,
as in Hippuris ; or the calyx and corolla are both
wanting, as in Chara ; but the stamens are necver
wanting, except from adventitious or accidental
causes.
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Some flowers are furnished with only one stamen, Number.

as in the genus Hippuris ; others are furnished with
two stamens, as in Veronica ; others with three, as
in the Grasses ; and so on in arithmetical progres-
sion till you reach the number ten or twelve ; after
which their number is generally found to be indefi-
nite, amounting, however, in some cases to upwards
of a thousand. On the number of the stamens
Linnzus has founded the first twelve classes of his ar-
tificial method ; so that ifany flower is furnished with
only one stamen it is to be referred to the first
class; if with two stamens to the second class; if
with three to the third class, and so on in succes-
sion. The remaining classes are founded on other
peculiarities.

But, perbaps, there is no peculiarity of the Inseriion.

stamens of more essential importance to the botanist
than that of the mode of their insertion ; affording,
as it does, one of the most approved characters in
the discriminating and establishing of genera, and
particularly in the investigation of natural affinities.
The following are the different modes of insertion
as specified by botanists. If the stamens are in-
serted in the receptacle, as in the genus Ranunculus,
their insertion is said to be Hypogynous ; if in the
A
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corolla, as in the genus Feronica, their insertion is
said to be Epipetalous ; if in the calyx, as in the

- genus Epilobium, their insertion is said to be Peri-

gynous ; and if on the ovary, as in the natural order
of the Orchidee, their insertion is said to be Epi-
gynous.

The relative proportion of the stamens to one
another, and to the several parts of the flower, is also
a circumstance of material importance to the

‘botanist.  In the Tulip, and indeed in most genera

of plants, they are nearly of the same length in the
same flower. But there are also many genera in
which they are uniforinly of unequal lengths in the

same flower.  This is the case in the genus Aentha,

in which out of four stamens, the complement of
the flower, two are always shorter ; as well as in all
genera of the class' Didynamia of Liuneus, com-
prehending the natural order of the labiate, ringent,

or personate flowers.  The same remark may be ap-

plied to the class Tetradynamia of Linnzus, in
which out of six stamens, the complement of the
flower, two are also always shorter, being one of the
most striking characteristics of the very natural
order of cruciform flowers. If compared in their
proportions with the other parts of the flower, the
stamens are somnetimes found to equal the calyx or

- corolla in their length, as in the genus Polygonum ;

sometimes they are found to overtop it, asin Allium
wvineale ; and sometimes they are found to fall short,.
of it, as in Crocus sativus.
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In their aggregation they are distant, as in Lycopus Aggrega-
europeeus ; or contiguous, as in the Raspberry; or ey
crowded, as in Ranunculus ; or imbricated, that is
overlapping one another like the tiles of a roof, as
_in Magnolia. In their position they are opposite,
that is facing the petals, as in the Lily ; or alternate,
that is inserted between the petals and facing the
divisions or segments of the calyx, as in Borage.
On this last circumstance Linneus founds his Alterna-
rule for distinguishing the calyx from the corolla, e, s:g_th
which is as follows: The stamens alternate with :'}:z“c‘jf’f
the segments of the corolla, but face the seg-rolla-
ments of the calyx.* This rule holds good, no
doubt, in a great many cases, but is, like all other
rules on the subject, loaded with a variety of excep-
tions, of which the example of the Lily just now
quoted is one ; unless we are with Jussieu to call its
single envelope a calyx.  There are besides a great
many cases in which the rule cannot be at all ap-
plied ; because the number of stamens does not
always correspond to that of the segments of the
calyx and petals of the corolla, as may be seen by
looking into a flower of the genus Ranunculus,
or into almost any other flower of the class Poly-
andria, where the stamens are crowded together so
as to face both the segments of the one and petals of
the other, and consequently to form no mark of dis-
tinction in cases of doubt.
The stamens, though very different in their shape Relation

: to petals.
# Phil, Bot. sect. 0.
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and structurc from the petals, exhibit however
strong indications of being nearly allied to them,
and scem in some cases, as in the flower of Nym-
phaa alba, to run mutually into one another, the
inner petals being partly stamen, or the outer
stamens being partly petals. But in many flowers,
particularly the polypetalous, the stamens are entirely
convertible into distinct petals, and are often so
converted either in part or in whole. In the former
case the flower is said to be double; in the latter
case it is said to be full. But this singular conver-
sion of stamens into petals is regarded by the phy-
tologist as being altogether an aberration from the
laws of vegetable economy, and is found to occur
but seldom, except in consequence of culture. The
Anemone, Ranunculus, and Rose, when cultivated
in our gardens, afford examples of the flowers of this
description.  They are more showy indeed and
more generally admired than the flower in its natural
state, and are consequently the object of the
peculiar care of the florist ; ‘but they are regarded by
the botanist as being only vegetable monsters.

Such is the general character of the stamens con-
sidered as individual organs ; but from the definition
of them that has been already given they are ob-
viously divisible into two distinct parts—the thread-
shaped or lower portion, and the bag or wiscus by
which it is surmounted. The former is by botanists
denominated the Filament, the latter is denominated
the Anther ; of which two parts the anther only
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is essential to the fructification ; the stamen being
capable of performing its functions without a fila-
ment, but never without an anther. The consequence
is, that many stamens are destitute of the filament
altogether, as in the genus Aristolochia. But where
the filament is present, though the thread-shaped

figure is the most general, as in Plantain, yet itis

by no means universal. For in some stamens the
filament is bristle-shaped,as in Papaver ; in some it
is flat and spear-shaped, as in Ornithogalum um-
bellatum ; in some it is awl-shaped, as in Allium

oleraceum ; in some it is club-shaped, that is"

thickening towards the summit; in some it is petal-
oid, that is expanding like a petal, as in Nymphea
alba ; in some it is wedge-shaped, that is petaloid
at the summit but tapering towards the base, as in
Lotus tetragonolobus ; in some it is heart-shaped,
that is petaloid and notched at the summit but
tapering towards the base, as in the genus Afaher-
nia ; in some it is branched, as in Carolinea
princeps ; in some it is jointed, as'in genus Safvia ;
in some it is cuspidated, that is having the summit
divided into several stiff joints, as in Sand Garlick;
and in some it is without an anther, as in Gre-
tiolus. ;

In its direction it is upright, as in Sambucus
Ebulus ; or expanding, as in Ranunculus ; or in-
flected, as in the labiate flowers; or reﬂected, as
in Urtica pilulifera; or spiral, as in the genus
Hirtella.

In most flowers the filaments are distinct and
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detached from one another, as in the Primrose ; but
sometimes they are united into one, two, or more
sets. If they are united into one set, as in the Mal-
low, the flower is said to be Monadelphous ; if they
are united into two sets, as in the Pea, the flower is
said to be Diadelphous ; and if they are divided
into several sets, as in St. John’s-wort, the flower is
said to be Polyadelphous.

In most stamens the surface of the filament is
smooth, as in Anthericum serotinum; but in some it
is puhescent, as in Orobanclhe elatior ; in some it is
villose, as in Narthecium ossifragum ; and in some
it is bearded, that is partially covered with hairs, as
in Tulipa sylvestris.

The colour of the filament is generally white, as
in the Convolvulus ; but in the Peach-tree it is
spotted, and in the Medlar-trec it is red. In some
stamens the filaments are elastic, that is unbending
themselves with a considerable force as the corolla
expands, as'in the genus Urtica ; and in some they
are susceptible to the action of stimuli, as in those
of the Barberry, which if touched with the point
of a needle or other fine instrument on the inner
side and necar the base, will spring forward im.- .
mediately with a sudden jerk to the centre of the
flower.*  Such are some of the most remarkable of
the peculiarities of the filament or lower part of the

~stamen.

"The auther or summit, and only essential part of
the stamen, is a small bag or vessel containing a fine

* Smith’s Tracts.
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powder, which when ripe bursts its integuments and
explodes. In the stamens of most flowers there is an
individual anther attached to eachindividual filament,
as in the stamens of the Grasses ; but in the stamens
of the flowers of the genus Mercurialis, there are two
anthers to a filament, which are hence said to be
didymous ; in Fumaria there are three anthers to a
filament; in 7heobroma there are five; and in
Bryonia there are five anthers to.three filaments.
In their attachment they are generally fixed to the
upper cxtremity of the filament, in which case they
are said to be terminal, as in the Tulip-tree; or
they are fixed to the one side of the filament, in
which case they are said to be lateral, as in the
Herb Paris; or they are altogether without fila-
ments, and then they are said to be sessile, as in the
genus  Aristolochia. The direction of the anther
is vertical, that is parallel to the axis of the flower, as
in the Tulip ; or oblique, that is forming an oblique
angle with the axis, as in the Honey-suckle ; or in-
cumbent, that is attached -to the summit of the
filament by the middle, and resting upon it horizon-
tally, as in the Pink; or versatile, that is incum-
bent, but turning as if upon a pivot so as to be put
in motion by the gentlest agitation of the air, as ip
the Grasses. If the anthers are situated so as to
approach each other, as in the Cyclamen, they are
said to be convergent; if they are connected to=
gether by the viscidity or pubescence of their sur-
face, as in Utricularia, they arc said to be adherent ;
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and if they are united together so as to form a tube,
as in the florets of the Dandelion, they are said to
be Syngenesious.

The figure of the anther is linear, as in Mugno«
lia ; oblong, as in the Sedum ; oval, as in Fuschia ;
globular, as in the Lime-tree ; kidney-shaped, as‘in
Fox-glove ; peltate, as in the Yew-tree ; forked, as
in the Grasses; arrow-shaped, as in the Crocus; or
horned, that is terminating in two long awns, as in
the Heaths. The size of the anthers is estimated
by comparison with that of the filaments, con-
sidered as being longer, shorter, or of the same
length. The surface is smooth, as in the Grasses;
or pubescent, as in Acanthus; or bearded, as in
Verbascum ; or beset with glandular particles, as in
Leonurus ; or furnished with longitudinal angles
or furrows, as in the Rose and Ash. The structure
of the anther is unilocular, that is consisting of one
eell, as in Mercury ; or bilocular, that is consisting
of two cells, as in the Orchis ; or tetralocular, that
is consisting of four cells, a case that occurs but
varely, as in Tetratheca® 1In the Contorte and |
a few of the Orchidee the anthers are solid. |

Which But where the anthers consist of cells, as in most
fﬁ::&ﬁin cases, they contain also a fine powder, which
botanists denominate the pollen, and which at the
period of the maturity of the flower bursts its in-
teguments and explodes, the integuments assuming
soon after a shrunk and withered appearance. In

* Smith’s Introduction, p.271.
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some plants the pollen explodes with considerable
force, the cells bursting open as if by an elastic
spring, and dispersing it by their own spontaneous
action. In the Cypress-tree it is thrown out with
such force and in such abundance as to resemble a
cloud of smoke; and if the flowers of the Birch or
Willow are suddenly shaken when the pollen is
ripe, they will exhibit a similar phenomenon. = The
~aperture by which the pollen is discharged is some-
times a small pore opening near the summit, as in
the Heaths; but generally it is a longitudinal slit,
as in the Lily ; and is always effected in some de-
finite or determinate manner in the same species.

The colour of the pollen is very generally white ; Its vari-
but sometimes it is yellow or orange, and some- i
times it is glaucous or violet. When examined
under the microscope the individual particles are
found to assume a great variety of forms in different
flowers. They are often globular, oval, or cylin-
drical. ~But in the Violet they are angular; in the
Narcissus they are kidney-shaped; in the Ge-
ranium they are perforated ; and in the Orchis they
are conglomerated into masses. The surface of the
globules is generally smooth; sometimes it is net-
like ; sometimes it is wrinkled ; and sometimes it
is beset with prickles, as in Makva and Helianthus
annuus. \

But the individual particles of the pollen are Appear-
themselves organized substances; as may be seen fg:i:fﬁ;f
also with the assistance of a- good microscope, each <P

VOL, I. I
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particle consisting of a thin and membranous bag,
capable of resisting the action of the air, but ex-
tremely susceptible to the action of moisture, which
as soon as it meets with, it explodes, like the an-
ther itself, discharging a fine and subtile vapour,
or a sort of fluid in which there are contained glo-
bules still smaller. The discharge of the primitive
globules may be seen by placing an anther of the
Equisetum upon a bit of paper, and watching it
till it bursts; when it will often afford a very cu-
rious and singular spectacle; the globules after
having made their escape seeming to be still in
agitation, attracting and repelling one another, and
rebounding as if endowed with a peculiar irrita-
bility. The  discharge of the secondary globules
is “discoverable particularly in the pollen of the
Valerian; and the experiment is best made by
placing the anthers on water.*

Geartner describes the globules of pollen as con-
sisting of the following parts :—Ist, An external
cuticle, sometimes smooth, and sometimes set with
hairs. 2dly, A cellular substance. 3dly, A pa-
renchyma contained in the cells, and seemingly a
rude and unorganized mass of granular matter.
The globules, if put into water, swell and burst;
first the cuticle, then the interior cells, and then
the parenchyma, exploding and emitting a subtile
and elastic vapour, or sort of fovilla which swims

* * Phys. des Arbres, Liv. iit. chap. 1.



SECT. I. THE FLOWER.

on the surface. But this phenomenon does not
take place in oil.

Hedwig describes the globules of pollen as con-
sisting of only one vascular membrane filled with
a gelatinous fluid, but without any cellular sub-
stance interspersed. The globule explodes instan-
taneously when placed in warm water.

Koelreuter describes each globule as consisting
of two distinct membranes, an outer and an inner
membrane, containing a cellular mass, from which a
thin oily and inflammable fluid slowly exudes when
placed in water, forming a shining and conspicuous
pellicle that floats on the surface.

It is plain that the above descriptions have been
taken from the pollen of different species of plants;
as they are too much at variance with one another
to agree to the same species; but from the known
accuracy of the observers it is to be believed they
are respectively correct. The sudden explosion of
the globules is the more common phenomenon.
But there may also be some globules that exhibit
the phenomenon described by Koelreuter. For
in the Contorte and some of the Orchidee the
anthers are altogether a solid and homogeneous
mass, and do not burst open like anthers in
general, but gradually extricate an oily and
inflammable fluid, as it is elaborated within
them.*

* Gert, Introd.

12
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SUBSECTION 1V,

The Pistil~—The pistil is a small and column-
shaped but often pestle-shaped substance (whence
probably the name), occupying almost invariably the
centre of the flower, and encompassed immediately
by the stamens. (Pl IV. Fig. 11.) This is at least
the case in all hermaphrodite plants, by which are
meant all plants producing both stamens and pistils
in the same flower, as may be exemplified in that
of the Lily, in which an individual pistil, occupy-
ing the centre, is surrounded by six stamens. But
it often happens that the stamens and pistils are
not produced in the same flower, but each in a
different flower ; and of this there are three cases.
1st. When the stamens and pistils are produced in
different flowers on the same plant, in which case
the plant is said to be Monecious ; the flower con-
taining stamens only being the barren flower, and
the flower containing pistils only being the fertile
flower. 2dly. When the stamens and pistils are
produced in different flowers, and on different
plants, in which case the plants are said to be
Dicecious; the plant bearing flowers with stamens
only being barren, and the plant bearing flowers
with pistils only being fertile. And 3dly. When
hermaphrodite flowers, and flowers producing sta-
mens and pistils separately, are found on the same
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plant, in which case the plant is said to be Po-
lygamous.

Sometimes the pistil is single or solitary, that is Number.
if the flower produces but one; as in the Cherry ;
and sometimes it'is multiplicate, that is when the
flower produces more than one, as in the Apple
and Pear. In the former case the flower is said
to be monogynous; in the latter it is said to be
digynous, trigynous, or polygynous, according to
the number of pistils. ,

The magnitude of the pistil is estimated by com- Magni-
parison with that of the stamen. It-is said to be e
long, if longer than the stamens; and short, if
shorter than the stamens. If it rises- above the
corolla it is said to be salient; if it is contained
within the corolla it is said to be enclosed. Its
position, as has been already observed, is almost
universally central with regard to the other parts
of the flower, as in the Tulip; but there are a few
cases of exception in which it is not so; and in
which it is said to be eccentric, as in Monk’s-hood,
but more particularly in Aonecious and Diecious
plants. .

In polygynous flowers the pistils are said to be
crowded, that is grov/ving in clusters, asin Dryas ;
or divergent, that is expanding at the summit, as
in the Herb Paris; or reflected, as in the Grasses;
or capitate, that is forming a globular bunch, as in
the Plane-trce.

The individual pistil, like the individual stamen, Purts.
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consists of at least two, but very gencrally of three

distinct parts, the ovary, the style, and stigma, or

summit. I ai Hiat
The Ova-  The ovary is the lower extremity of the pistil,
- supporting the style and stigma: and containing
the radiments of the future seed. Linnweus gave
it the name of the germe or germien.* But as
the term germen seems to denote rather the
embryo itself, than the substance in which it is
contained, I think the term ovary is entitled to the
preference, denoting, as it does, merely the integu-
ment or receptacle of the embryo, the idea meant
‘to be expressed. But there is also another rcason
for the preference here given, owing to that appli-
cation of the term germe, or germen, by which it
has been already made to signify a bulb, or bud.
Isssitwa-  If the ovary is situated immediately upon the

tion as su- ) ; %
erioror Dase or receptacle of the flower, as in Arbutus,

inferior.

/

it is said to be sessile; if it is supported upon a
pedicle elevating it above the base of the flower,
as in the Poppy, it is said te be stipitate; if it is
situated below the insertion of the calyx, as in the
Rose and Apple, it is said to be inferior; if it is
situated above the insertion of the calyx and en-
closed within it, it is said to be superior, as in the
Primrose ; and if it is situated partly above and
partly below the insertion of the calyx, it is said
to be scmi-superior, as in Savifraga nivalis. In

# Phil. Bot. Sect. 102.
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the genus Adora it is ‘inferior with regard to the
corolla, and half inferior with regard to the calyx.
These distinctions were introduced by Linnaeus,
and are at present pretty generally adopted.
Gartner has besides remarked * that the modifica-
tion of the superior ovary is by far the most com-
mon, as well as perhaps the most natural, being
seemingly the best adapted to the protection of the
tender germe, as for example, in the Grasses, the
Labiate or Verticilla'e, and Leguminous plants.
He adds that the inferior ovary, which is exem-
plified in the Umbelliferous and Cucurbitaceous
tribes, is not very frequent, and that the interme-
diate ovary, which is examplified in some of the
Sazifrage is still less so, being doubtful whether
compound flowers belong to the former or the
latter. According to this view of the subject there
is sometimes considerable difficulty in ascertaining
to which of the three foregoing modifications the
flower belongs. ' .
But according to M. Ventenat, who has no doubt
examined the subject with due attention, the ovary
is always superior; and when it is thought to be
inferior or semi-inferior, it is only because the lower
part of the calyx is so intimately incorporated with
the ovary as to appear to be part of it, as in the

case of the Apple and Medlar,{- the skin of which

* De Seminibus. Introd. + Tab. du Reg. Veget.
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is thus considered as part of the calyx. 'Instead
therefore of the terms inferior, superior, and semi-
superior, M. Ventenat proposes to substitute the
terms adherent, semi-adherent, and detached. The
ovary is adherent if it is closely invested by the
lower part of the calyx, and surmounted only by
the border, as in Enchanter’s Night-shade. = It is
semi-adherent, if it is invested only in part by the

. calyx, as in some species of Saxifrage. And itis

detached, if it is included in the calyx, but not ad-
hering to it, as in the Primrose.

If this view of the subject is correct, the terms
superior, and semi-superior, are consequently absurd,
and ought to be given up: but there seems to be
at least some room for doubt with regard to the
universality of the fact alleged by M. Ventenat
as the ground of the introduction of the new terms
which he substitutes in the place of the old; for
nowever well his remark may apply in the case of
the Apple and Medlar, in which the part usually
called the calyx is persistent, yet I do not see how
it can be made to apply in cases in which the part
usually called the calyx is deciduous, as in the
Willow-herbs ; because the very circumstance of
the falling of that part points out to us, at least
by analogy, the line of circumscription bounding
a distinet organ, and the connecting link that forms
the bond of union between the calyx and ovary.
And if not, then we may just as well say that
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the corolla is also always inferior; or that the
leaves themselves are merely a continuation of the
bark, and not distinct organs.

The figure of the ovary is roundish, as in the Its figure.
Cherry ; or eg;—shaped, as in the Pink; or oblong,
as in Goat’s-beard ; or prism-shaped, as in Wall-
flower; or turbinated, as in Fescue.grass; or com-
pressed, as in the Vetch. In its structure it is
simple, as in the Apple and Pear; or double, as
“in Galium ; or divided into four, as in Labiate
flowers. It consists also of one cell, as in the
Hazel ; or of two, as in Wall-flowers; or of se-
veral, as in the Spurge and Beech. The surface
is generally smooth or slightly pubescent; but
sometimes it is set with rough hairs, as in Caucalis
nodosa ; and sometimes with glands, as in Chei-
ranthus.

The style which is the middle portion of the The style.
pistil, is a prolongation of the substance of the
ovary, issuing generally from its upper extremity,
but sometimes also from the side or base; and ter-
minating for the most part in the stigma. If it
issues from the upper extremity of the ovary, as
in the Tulip, it is said to be terminal; if from the
side, as in the Rose, it is said to be lateral ; and
if from the base, as in the Strawberry, it is said to
be basiliar. It is not however altogether essential
to the formation of a perfect flower, and is con-
sequently often wanting, as'in the Poppy; thongh Sometimes
the ovary and stigma never are. But when pre-"""""¢
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sent it is either simple, as in the Convolvulus, in
which there is but a single style to an ovary; er
multiplicate, as in the Grasses, in which there
are two styles to an ovary. In such cases the
ovary is said to be monostylous, distylous, or poly-
stylous, according to the number of styles which
it supports.

The figure of the style is thread-shaped, as in
Owalis ; or cylindrical, as in Monotropa ; or awl-
shaped, as in Lychnis ; or club-shaped, as in Snow-
flake ; or triangular, as in Pisum ; or conical, as in
Lecythis. Compared with the stamens it is either
thicker, as in Snow-flake : or not so thick, as in
Sedum ; or of the same thickness, as in Lamium.

In its structure it is either simple and without
divisions, as in Atropa ; or cleft at the top, as in
Clethra ; or divided, that is, cleft down to the
middle, as in Galium ; or dichotomous, that is,
having the primary -divisions again sub-divided
into two, as in' Caturus. In its direction it is up-
right, as in Solanum Nicotiana ; or bending in
the form of a curve, as in the Labiate flowers; or
ascending from a horizontal to a vertical position,
as in Papilionaceous flowers ; or twisted or in-
flected, as in the Pink; or reflected, as in the
Grasses.

Like the ovary the style is also smooth, as in
Hypericum; or pubescent, as in Althea, or hairy or
glandular. If it falls when the ovary is converted
into fruit, it is said to be deciduous, as in the
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cherry ; and if it remains attached to the ripened
ovary, an appendage of the fruit, it is said to be
permanent, as in the Star of Bethlem.

The stigma is a small and - glandular-looking The stig-
substance crowning the style, and hence also de- o
nominated the summit. This is at least its gene-
ral character, in which case it is said to be ter-
minal. But it happens sometimes, though rarely,
to be situated upon the side of the ovary, as in
the genus Scheuchzeria ; in which case it is said
to be lateral; and where the style is altogether
wanting, as in the genus Nym])ha’a,' it is then
said to be sessile, being situated immediately upon
the ovary. If there is but one stigma to a pistil,
it is said to be single, as in the Tulip; if two, it
is said to be double, as in the Grasses ; if three, it
is said to be triplicate, as in the Iris; and if many
it is said to be multiplicate, as in the Mallow.

The figure of the stigma is globular, as 16 Ho#- Its figure.
tonia palustris ; hemispherical, as in the Berberry;
conical, as in Utricularia ; truncated, asin Aspho-
delus ; oblong, as in Holcus; club-shaped, as in
Quinguina ; petaloid, as in the Iris; peltate, as in
Nymphea ; radiate, as in the Poppy; cruciform,
as in Penea ; awl-shaped, as in the Hazel-tree;
thread-shaped, as in Eriocaulon ; pencil-shaped, as
m Milium ; triangular, as in Convallaria ; hol-
lowed, as in Vinca ; folded, as in Podophylium ;
or feathered, as in the Grasses in general.

The direction of the stigma is upright, that is, Direction.

8
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parallel to the axis of the flower, as in Aquilegia ;
or oblique, that is, forming an angle with the axis
of the flower, as in the Herb Christopher, and
Violet ; or flexuose, that is, forming several regular
and contrary curves in the same plant; or twisted,
that is, forming several irregular curves in different
planes; or inflected, that is, bent towards the centre
of the flower, as in Lotus; or reflected, that is,
bent from the centre, as in the Oak; or convolute,
that is, rolled up spirally in a direction towards
the centre, as in the Crocus; or revolute, that is,
rolled up in a direction deflected from the centre,
as in the Dandelion; or pendant, as in Oro-
banche. _

In its structure the stigma is either simple, that
is, without divisions, as in the Snow-drop; or cleft
into two or more divisions, as in Mentha and
Epilobium ; or lobed, as in the Tulip; or appen-
dicled, as in Vinca; or two-lipped, as in Pingui-
cula. The surface of the stigma is sometimes
smooth, as in the Artichoke; but very generally
pubescent, as in Aira ; or it is bearded, as in Vicia ;
or hispid, as in Althea ; or wrinkled, as in Hes-
peris ; or channelled, as in Colchicum ; or jagged,
as in Rumex. At the time of the maturity of the
flowers it is moist, exuding a sort of viscous fluid.
In its substance it 1s glandular or fleshy, as in the
Lily ; or petalous, as in the Iris; or membrana-
ceous, as in the Berberry. In its duration it is
deciduous, that is, perishing with the stamens and
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corolla, as in plants in general ; or persistent, and
crowning the fruit, as in the Poppy and Wall-

flower.

SECTION II.

The Flower-stalk.

THE flower-stalk is a partial trunk or stem, sup- Species.
porting one or more flowers, if the flowers are not
sessile, and issuing from the root, stem, branch,
or petiole, and sometimes even from the leaf. It
is considered by botanists as comprehending two
different species, the scape and peduncle.

SUBSECTION 1.

The Scape.—The scape, is a flower-stalk issuing Defioi-

immediately from the root, and forming the only "™
trunk of the plant. It may be very happily ex-
emplified in the different species of Primula.
(Pl 1V. Fig.1.) In Primula wulgaris, in which
several scapes issue from the same root, each is a
slender and cylindrical stalk, simple and undivided
in its structure, and supporting a single flower.
In Primula veris, in which one scape only issues
from the root, it is a stalk of greater thickness
and strength, branched or divided at the top, and
supporting several flowers. In this case the lower
portion, issuing from the root, is called the common
foot-stalk ; the branches are called pedicles.
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The scape is for the most part naked, that is
without any leaf-like appendages issuing from its
surface, as in the Hyacinth; or scaly, that is, fur-
nished with scale-like appendages, as in Tussilago
Farfara; or leafy, as in Sweet Flag. In Valis-
neria spiralis it is spiral; and in the Cyclamen it
becomes spiral about the time of the maturity of
the flower.  In Convallaria majalis it is semi-cy-
lindrical, and in Galanthus nivalis it is two-edged.

SUBSECTION II.

The Peduncle—The peduncle is a flower-stalk
issuing from any part of the plant except the root,
and not constituting the only trunk. If it issues
from the main stem, as in Averrhoa Bilimbi, it
is said to be caulinary ; if from the main branches,
as in Averrhoa Carambola,* it is said to be rameal;

if from the leaf stalk, as in Twrnere wulmifolia, it
is said to be petiolar ; and if from the leaf, as in

Ruscus, it is said to be foliary. If it issues from
the angle formed by the leaf or branch, and stem,
it is axillary, as in Comvolvulus and Ruppia ma-
ritima ; if from the extremity of the branch or
stem, it is terminal, as in Ranunculus bulbosus.
It is characterized also from the circumstance of
bhaving its insertion opposite to the leaf, as in
Hydrocotyle inundata ; or between the leaves

* Smith’s Introduction, 130.
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which is a case of rare occurrence, as in Solanum
indicum. It is solitary, as in Anagallis ; or in
pairs, as in Azalea procumbens ; or clustered, as
in Verbascum nigrum.

In its direction it is laid close to the stem or Direc-
branch, as in Physalis pruinosa ; or erect, as in i
Hieracium umbellatum ; or expanding, as in Che-
lidonium majus ; or nodding, as in Helianthus
annuus.

In its figure it is for the most part eylindrical, Figare.
as in T7ragopogon pratensis; or tapering, as in
Lapsana ; or thickening towards the top, as in
Tragaopogon porrifolius ; or triangular, as in Scirpus
triquetur ; or quadrangular, as in Convolvulus
arvensis ; or jointed, as in Pelargonium.

In its structure it is* simple, supporting but one
flower, as in Geranium sanguineun: ; or divided
into branches, each supporting a flower, as in
Erodium maritimum ; in which case the lower
part is called the common peduncle, the divisions
being called pedicles.

It is said to be short, if shorter than the leaf, Propor-
as in Prunus insititia ; and long, if longer than "™
the leaf, as in Vicia sylvatica. 1t is smooth, as in
Comvolvulus ; or pubescent, as in 7 rg'fo?z'um Soli-
Jorme ; or scaly, as in Senecio vulgaris.
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SECTION III.

The Receptacle.

THE receﬁtaclc is the seat of the flower and point
of union between the different parts of the flower,
or between the flower and the plant, whether im-
mediate and sessile, or mediate and supported upon
a flower-stalk. Some botanists have considered it
as a part of the flower itself, though this view of
the subject is not entirely correct; but it is at any
rate a part of the fructification, and cannot possibly
be wanting in the case of any flower whatever.
Like the flower-stalk it has been discriminated by
botanists into two different specics which are not in-
deed disignated by proper names, but characterized
by the appellations of the proper receptacle, and
the common receptacle.

SUBSECTION I.

The Proper Receptacle—The proper receptacle

is a receptacle proper to anindividual flower, though

scldom so conspicuous as to attract any particular
notice on account of -the small space which it oe-
cupics. Let any flower with its flower-stalk be
taken and stripped first of the calyx, then of the co-
rolla, then of the stamens, and then of the pistil or
pistils, and the receptacle will appear, seldom indeed
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exhibiting any thing like a distinct or definite figure,
except in cases in which the flower is furnished with
a great many stamens or pistils, requiring a con-
siderable extent of base. This may be exemplified
in the Poppy, Ranunculus, or Water Lily.

120

But there are many cases in which the receptacle Blended

cannot be exhibited as constituting altogether a dis- ¢, calyz.,

tinct and separate organ, being often so intimately
blended with the calyx as to render it difficult to
ascertain the limits by which the one is to be dis-
tinguished from the other. This is particularly the
case in flowers of which the calyx is persistent, as
in Convoloulus and Rubus; in which the external
surface of the calyx is obviously a continuaticn of
the outer rind of the flower-stalk, and the inner sur-
face apparently a continuation of the receptacle,
which is contained in the hollow of the calyx and
identified with its substance.

with the

This difficulty of discrimination has given rise to Andhence

consitu=

some diversity of opinion among botanists upon the ting the

subject of the calyx and receptacle, one regarding

pengy

nous in-

as part of the former what another regards as part¥ sertion of

of the latter. The stamens of the class ZIcosandria
and of many other plants were regarded by Lin-
neus as inserted in the calyx, and so they have
been’ regarded by most of his foHowers, as well as
by the celebrated Jussieu in the dlstrlbutlon of his
natural orders, who founds one of his primary and
principal divisions on what he denominates the
perigynous insertion of the stamens or corolla.

VOL. I K .

Jussieu.
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But the fact of the perigynous insertion has been

Salisbury 7 lately called in question by Mr. Salisbury,* and

subjected to the fiery ordeal of his keen and rigor-
ous investigation ; from which he thinks himself
entitled to conclude that no such thing exists as an
insertion of -the stamens or corolla in the calyx, and
that no instance of it can be produced throughout
the whole extent of the vegetable kingdom—thus
denouncing and exploding the doctrine entirely ;
and demolishing with one stroke of his rough but

dexterous hand the whole superstructure of the peri-

gynous orders of Jussieu, as well as the primary
principle of the class Tcosandria of Linneus.

Mr. Salisbury admits, however, that his observa-
tions were hastily committed to paper, and so the
reader of them will most probably think. He dis-
plays, indeed, a very extensive acquaintance with
plants, as was to be expected from a botanist of so
much experience ; and gives ample proof of his
talent for acute and accurate discrimination. But
his observations are upon the whole of much less
importance than he seems to imagine ; because the
insertion in question will still remain perigynous,

whether it be regarded as originating in the calyx

or receptacle; so that the whole of his long paper is
but little better than cavil respecting terms, of which
he himself so loudly complains.

Itis of great importance, no doubt, to discriminate
all such parts and organs of the plant as are really

* Lin, Trans, vol. viil, -
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distinct in nature. ~ But if there are cases in which
nature has not marked out the boundaries of the dif-
ferent organs by some specific trait, man will search
for them in vain. It must be admitted, indeed, that
there are many gencra in which the corolla and
stamens are inserted in a sort of fleshy substance
lining the hollow of the calyx, which to them is no
doubt a receptacle. But it is at the same time ob-
vious that this substance is incorporated into the
calyx, or united with it, so as that the two form but
one body. If, therefore, we call it a receptacle we
must admit that it partakes also of the character
of a calyx; and if we call it a calyx we must
admit that it partakes also of the character of a re-
ceptacle. 7
This can be nowhere better exemplified than in
the genus Pyrus or Rubus, in which the intimate
union of the receptacle and calyx is obvious even in
the mature state of the ovary, the calyx being still
permanently attached to the shrunk receptacle, from
which indeed it cannot be separated except by force.
" But in the flower of the genus Rosa, to which
M. Salisbury so loudly appeals, there is certainly
some room for doubt with regard to the accuracy of
the description by which the corolla or stamens are
said to be inserted into the calyx ; because in flowers
of this genus the segments, at least of what is
usually called the calyx, are deciduous, which de-
ciduity seems to point out to us the natural line of
distinction between the calyx and receptacle, as in
K 2
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other cases in which the calyx is deciduous. But
this, as has been already observed, will not affect
their perigynous insertion.  If it is allowed however
to be a fair criterion for judging of the boundary
separating the calyx and receptacle, we may readily
ascertain the fact of the insertion of the corolla and
stamens in the calyx, by ascertaining whether they
are in any case inserted in a calyx which is decidu-
ous. Now this is rendered evident from the in-
spection of a single flower of any species of Epi-
lobium, the corolla and stamens of which are sepa-
rately inserted in the base of a deciduous calyx,
or deciduous portion of a ealyx, with which they fall.
The result, therefore, of this long discussion is, that
the fact of the perigynous insertion of Jussien
is fully substantiated by the production of examples
of the unequivocal insertion of the corolla and
stamens in an acknowledged calyx, and that if Mr.
Salisbury’s view of the subject were even admitted
to be the true one, still the insertion would be
equally perigynous. ;

If it is yet said that the part in which the corolla
and the stamens are inserted cannot be a calyx but
a receptacle—I answer that this is merely a quibble
about words. If they are inserted in the calyx, to
them it is no doubt a real receptacle; but with re-
gard to the flower in general it is still a real calyx.
In the same manner as a calyx is sometimes to be
found fitted for performing also the functions of a
corolla, and participating of its character. And
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there are cases in which a single envelope occurs in
all the three capacities at once of calyx, corolla, and
the receptacle of the stamens, as in the genus Poly-
gonum ; in which Mr. Salisbury, indeed, maintains
that the stamens are not at all inserted in the involu-
rum, that is the single envelope ; though it is plain,
upon the slightest inspection, that they are incorpo-
rated with it by the whole extent of their lower half,
from which they cannot be detached but by force.

From this it follows that the receptacle of the
corolla and stamens is not always the same with the
receptacle of the pistil or ovary, as may be also
rendered evident by the inspection of a flower of the
genus Epilobium or Agrimonia. In the former the
ovary is inferior, the calyx being inserted upon its
summit, and the corclla and stamens upon the base
of the calyx, which is deciduous. In the latter the
ovary is superior with regard to the calyx, being in-
serted in the bottom of the cup, or if you will, in
the receptacle which lines the bottom of it, and in.
corporated into its substance ; and the corolla and
stamens being inserted in a fleshy and glandular
sort of receptacle originating in the inner surface
of the calyx at a point superior to the ovary, and
closing the mouth of the calyx, but perforated by
the styles,

Hence it follows also that the receptacle some-
times constitutes a part of the flower, and sometimes
not. Ifit forms a part of the calyx, or is contained
within the calyx, as in Rubus and Agrimonia, it
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constitutes a part of the flower ; but if it is distinet
from the calyx, and the calyx only inserted in it
and finally deciduous, as in the genus Ranunculus,
it does not constitute a part of the flower. y

TIn either case it assumes some considerable
variety of figure. In the genus Rubus, in which
the receptacle of the corolla and stamens is the
fleshy ' substance lining the surface of the calyx,
the receptacle of the pistils is a conical prolongation
of the saine substance, issuing from the bottom of
the cup aud occupying the centre of the flower. In
Geum it is an oblong substance originating in the
same manner and beset with fine hairs. In Poten-
tilla it is a dry and juiceless knob ; and in Fragaria
it is a soft and pulpy substance, of a globular figure,
resembling a berry. In the Ranunculus the recep-
tacle of the whole flower is a flat and glandular-
looking disk ; in Clematis it is a small knob; and
in Adonis it is a sort of oblong spike.

SUBSECTION II.

The Common Receptacle.—The common recepta-
le (PL IV. Fig. 12.) is a receptacle common to
many flowers, and consequently larger and more
conspicuous than the proper receptacle. It has ac-
cordingly been more attentively examined by
botanists and more minutely described. It is pecu-
liarly conspicuous in compound or symgenesious
flowers, as well as peculiarly important “to theiy
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generic discrimination. If a flower of this descrip-
tion is taken and stripped of its individual florets, the
common receptacle will be laid bare. In Helian-
thus annuus it is a large, flat, and fleshy disk; in
the Artichoke it is concave ; in Tanacetum it is con-
vex ; in Bellis it is conical; and in Leontondon it
is globular. Its surface is naked, as in Pyrethrum ;
or hairy, as in Carduus ; or bristly, as in Knap-
weed ; or chafly, as in Carlina ; or warty, as in
Gnaphalium gallicum ; or dotted, as in the Dande-
lion ; or flawed with little cavities resembling the
cells of a honey-comb, as in Onopordum.

But there are many plants which have: their And
flowers placed upon a common receptacle, though iy
not syngenesious or compound ; such as the Willow,
the Grasses, the Fig, and 4rum. In the Willow the
common receptacle is thread-shaped ; in the Grasses
it is linear, but flexuose ; in the Fig it is the pear-
shaped substance usually denominated the fruit;
and in the Arum it is the club-shaped column issu-
ing from the bosom of the spathe.

SECTION IV,

The Inflorescence.

THE inflorescence, a term introduced by Linnzus, Defini-
g - S . tion of the
is the peculiar mode of aggregation in which flowers \erm.
are arranged or distributed upon the plant, whence
it is called sometimes also the mode of flowering.
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If the flowers are solitary or in pairs they are re-
garded merely as being caulinary or rameal, axillary
or terminal, according to the distinctions instituted
in treating of the peduncle. But when many grow
together their aggregation forms a feature in the
habit of the plant peculiarly striking and peculiarly
interesting to the botanist, as forming the most
elegant and most invariable of all specific distine-
tions, as well as being of undoubted importance in
determining genera. On this account the in-

florescence claims our particular notice, and may be

regarded as consisting of the several following varie-
ties: the head, the whirl, the spike, the panicle,
the thyrse, the cluster, the corymb, the fascicle, the
umbel, the cyme, the catkin, the spadix,

SUBSECTION 1.

The Head.—The head is a group or assemblage of
flowers distributed upon the extremity of the stem
or branch, or upon a general peduncle as their com-
mon axis, upon which they are aggregated into a
globular form. The inflorescence of Statice Ar-
meria affords a very good example of a head of
flowers. (P/. V. Fig. 1.) But though the head is
always somewhat globular, it is not by any means
strictly so ; for in Trifolium filiforme it is hemi-
pherical ; in Trifolium montanum it is conical ; and
in Dipsacus fullonum it is oval, The individual
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flowers are either sessile, as in Trifolium suffocatum ;
or pedicled, as in Thymus Serpyllum.

The head is also either sessile, as in Trifolium
glomeratum ; or supported upon a peduncle, as in
Trifolium ochroleucum ; or it is axillary, as in 7'r:-
Jfolium scabrum ; or terminal, as in Gomphrena
globosa. - Sometimes it is interspersed with a num-
ber of small leaves, as in Thymus Serpylium ; at
other times it is naked, that is without leaves, as in

Trifolium.

SUESECTION II.

137

The Whirl—The whirl (PL V. Fig.2.) isagroup Descnp—

tion and

or assemblage of flowers surrounding the stem or wodifica-

branch as a common axis, and in the form of aring.
'The Verticillate flowers of Tournefort, or Labiate

flowers of Linnzeus, afford the best examples. If

the individual flowers composing the whirl are ses-
sile, as in Marubium, the whirl is said to be sessile ;
and if they are pedicled, as in Thymus Calamintha,
the whirl is said to be pedicled. But sometimes
the whirl extends only half way round the stem ; and
in this case it is said to be dimidiate, as in Melissa
officinalis. Plants affecting this mode of inflores-
cence produce generally a succession of whirls,
which are arranged at regular intervals upon the
upper part of the stem or branch. In some plants
the whirls stand close to one another, the intervals
between them being very small, as in the Mentha
acutifolia ; in others they stand wide apart, as in
' 6



138

Descrip-
tion and

modifica-
tions.

REPRODUCTIVE ORGANS. CHAPF. 1I1.

the lower whirls of Mentha wiridis. In some they
are interspersed with a number of small leaves, as
in Ajuga reptans; and in others they are naked
or without ‘leaves. The number of individual
flowers composing the whirl is different in different
specics, varying from six or eight, to ten or more,
in which case the whirl is said to be many-flowered,
as Leonurus.

SUBSECTION III.

The Spike.—The spike (PI. V. Fig. 3.) is an as-
semblage of flowers arranged in close succession
upon a common and longitudinal axis, which is a
vertical prolongation of the stem, or on a common
peduncle, which is generally erect. The term seems
to have been originally confined to an assemblage
of sessile flowers arranged in the foregoing order, as
in the ear of Wheat or Barley ; but it is now ex-
tended by the common consent of botanists, to such
also as are supported on short pedicles, if otherwise
éorre3ponding to the definition, as in common La-
vender ; and even to such as are arranged in whirls,
particularly if the whirls .are closely crowded
together, as in some of the Mints. A spike ge-
nerally begins flowering at the base, as in Lythrum
Salicaria, and continues to protrude its blossoms in
gradual succession up to the top ; so that the lower
flowers are oftentimes quite decayed before the up-
‘per ones have begun to expand. But in Sangui-
sorba officinalis the flowering begins at the top,
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and descends in a reversed order gradually to the
base.

The spike is terminal, as in 4grimonia; or axil- Terminal

lary and lateral, as in Veronica officinalis. = It is said
to be crowded if the flowers are set close together, as
in Orchis maculata ; and interrupted if the inter-
vals between them are considerable, as in the whirls
of Mentha rotundifolia. In its figure it is either
linear, as in Rotbollia ; or cylindrical, as in Phleum
pratense ; or elliptical, as in Phalaris canariensis ;
or jointed, as in Salicornia herbacea ; or distichous,
that is having the flowers arranged in two opposite
rows, as in Lolium pratense. But sometimes the
two rows are turned about to one side, as in Dacty-
lis stricta and Ladies’ Traces, and then the spike is
said to be unilateral.

The spike is simple and without divisions, as in Simple or
. . . . com-
Verbena officinalis ; or compound and subdivided, pound.

as in Lavendula pinnata. In the Grasses the di-
visions of the spike are denominated spikelets,
which consist of one, two, threc, or many flowers,
as in Poa fluitans. The spike is also often leafy, as
in Ajuga reptans and the Mints; but it is more
frequently naked or without leaves, as in the
Grasses. If two spikes, issue from the same stalk
and in the same horizontal plane, they are said to
be conjugate, as in Ferbena officinalis; and if
several issue from the same stalk and in the same
horizontal plane, they are said to be bundled.
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In the Grasses the common axis of the spike is
somewhat peculiar in its structure, and designated
by a proper name—the Rachis, which is linear and
upright, as in Barley ; or flexuose, as in Darnel ; or
angular, as 1n Cock’s-foot ; or jointed, as in Wheat ;
or alternately furrowed, as in Rotbollia.

SUBSECTION IV,

The Panicle.~The panicle is an assemblage of
flowers supported upon a primary and terminal pe-
duncle or axis, that is irregularly divided into
secondary peduncles, which are sometimes again sub-
divided into ternary peduncles. It is exemplified
in Bromus arvensis and Avena flavescens, and may

‘be regarded as resembling a sort of loose spike. It

is loose and spreading, as in Saxifraga umbrosa ; or
close and compact, as in Poa rigida ; or straddling
and divaricate, as in Prenanthes muralis. Itis said

to be simple if the primary peduncle is furnished
only with secondary peduncles, as in Bromus erec- |

tus ; and compound if the secondary peduncles are
furnished also with ternary peduncles, as in Dacty-
lis glomerata. 'The spikelets are either sessile, as in

Poa procumbens ; or pedicled, as in Poa nemoralis.

(PIL.V. Fig. 4.) They are also either erect, as n
Bromus erectus ; or nodding, as in Bromus asper ;
or turned to the one side, as in Festuca rubra.

i
i
l
!
i
i
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SUBSECTION V.

The Thyrse—The thyrse (Pl V. Fig.5.) or Descrip-
bunch is an assemblage of flowers supported upon ;nm;:‘fﬁ“c‘:_
a primary peduncle, subdivided as in the branching %%
panicle; but differing from it in having the lower
or partial peduncles longer, and placed in a horizon-
tal or expanding direction; and the upper ones
shorter and erect. From this peculiarity of struc-
ture it assumes for the most part a sort of oval figure,

and may be exemplified in ZTussilago Petasites or

common Butter-bur. Tt is terminal, as in Syringa
wulgaris ; or lateral, as in the Vine; naked, as in
the preceding examples ; or interspersed with leaves,

as in the Privet.

SUBSECTION VI.
The Cluster.~The cluster (Pl V. Fig. 6.) is an Descrip-

assemblage of flowers supported upon partial pedi- :;,Oot:]?ﬁz(;-

cles that are attached to a common foot-stalk, either 1"

primary or secondary, which is generally pendant.
It bears a considerable resemblance both to the
spike and panicle, though looser than the former
and more compact than the latter. If the pedicles
are immediately attached to a primary and undivid-
ed peduncle, as in the Currant, the cluster is said
to be simple ; but if they are attached to secondary
peduncles, as in Solanum Dulcamara, it is then said
to be compound. It is terminal, as in Actea
spicata ; or lateral, as in the Currant; pendant, as
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in Cytisus Laburnum ; or erect, as in Pj/rola
minor.

The inflorescence of the Vine was regarded and
described by Linnzus as being a cluster, and coun-
sequently arranged under this head. But Dr.
Smith bas now transferred it to the thyrse because
its ultimate ramifications are sometimes obscurely
umbellate, a character inconsistent, as he thinks,
with the cluster, but not so with the thyrse. What-
ever may be the value of this observation, the in-
florescence of the Vine comes evidently much
nearer to the thyrse, in its general habit, than
to the cluster, and seems to be arranged with more
propriety under the former than under the latter.

SUBSECTION VII.

The Corymb.—The corymb (PL V. Fig.7.) isan
assemblage of flowers supported upon peduncles

having the peduncles so proportioned in length as :
to be of an equal height, and the flowers conse-
quently so placed as to be nearly on a level. The
inflorescence of Spirea opulifolia,a shrub common
in our gardens, affords a good example of the
corymb, which is said to be simple if the peduncles
are simple, as in Arabis Turrita ; and compound
if the peduncles are divided, as in Iberis amara.
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SUBSECTION VIII.

The Fascicle—The fascicle (Pl V. Fig. 8.) is Descrip-

. . tionand
an assemblage of flowers arranged precisely as in modifica-

the corymb, except, perhaps, somewhat more order- tigns.
ly, and differing from it merely in having its pedun-
cles more crowded and condensed, so as to form a
sort of compact bundle. "It is exemplified in Dian-
thus barbatus or Sweet Williams, in which the
peduncles are regularly decussated. But in erect-
ing the fascicle into a species separate from the
corymb, botanists seem to have instituted a distine-
tion without a warrantable difference.

SUBSECTION IX.

The Umbel.—The umbel (PL V. Fig. 9.) is a Descrip-
mode of flowering in which a number of flower- e
stalks issuing from a common centre diverge like
the rays of an umbrella, bearing their flowers on
the summit and raising them about the same
height. The Carrot, Parsnep, and Hemlock, are
familiar examples, which with all other plants af-
fecting this mode of inflorescence are denominated
umbelliferous or umbellate.

If the rays of the umbel are undivided so that Modifica-
each individual ray supports but a single flower, as """
in the genus Hydrocotyle, the umbel is said to be
simple. But if the rays of the primary umbel are
themselves subdivided so as to form and support

5
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secondary umbels, as in the genus Heracleum and
most umbellate plants, the umbel is then said to be
compound. It is terminal, as in the Carrot; or
lateral, as in Caucalis nodiflora. It is also sessile,
that is without any foot-stalk, as in Sium nodiflo-
rum ; or pedunculate, that is furnished with a pro-
per foot-stalk, as in Zordylium officinale. The rays
are said to be crowded if placed close together, as
in Sanicula europea ; or distant if placed wide apart,
as in Sium repens. The flowers are either equal, as
in Bunium ; or unequal, as in Heracleum. 'The
surface of the umbel is flat, as in Imperatoria ; or
concave, as in the Carrot; or convex and approach-
ing to globular, as in Angelica sylvestris.

SUBSECTION X.

The Cyme.—The cyme or tuft (PL V. Fig. 10.)
consists of an assemblage of flowers supported upon
peduncles issuing from a common centre, as in the
umbel, and rising to the same height ; but irregu-
larly divided at the top. The inflorescence of the
Elder is a very familiar example. In Sedum Aizoon
the cyme is sessile; in Viburnum it is supported on
a foot-stalk. In the Elderitis terminal; in LZaurus-
tinus it is,often lateral ; in Sedum sexangulare it is
leafy ; in Sedum anglicum it is naked.

%
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SUBSECTION XI.

The Catkin—The catkin (PLV. Fig. 11.) is a Descrip-
mode of inflorescence consisting of an assemblage "™
of flowers generally incomplete, whose calyx is a
small scale-like substance attaching them to a com-
mon and elongated receptacle, as in a close and
condensed spike. It is exemplified in the very
familiar cases of the groups of barren flowers pro-
duced by the Hazel and Walnut. The catkin was Incorrect-
indeed considered by Linnwzus as being altogether ?;rﬁfial:g"d
a species of calyx, and accordingly arranged as such. 2!y
But this arrangement is obviously incorrect, unless
stamens and pistils are to be considered as forming
parts of the calyx, which cannot be the case; be-
cause stamens or pistils always form part of the
catkin. Dr. Smith, however, still arranges the cat-
kin under the head of calyx, and yet when he comes
to describe it he calls it ¢ an aggregate flower,”*
which entirely overthrows the notion of its being a
calyx, and even contradicts his own arrangement.

I am not aware of any good reason why the catkin
should not be regarded as a peculiar mode of in-
florescence, as botanists for the most part do now
regard it. For it is no objection to this view of the
subject to say, that the scale-like calyx adheres so
firmly to the common receptacle as to seem a part
of it; because there are, in all modes of inflores-

* Smith’s Introduction, p. 284.
VOL. I. L
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cence, examples of flowers with a persistent calyx
that falls only with the peduncle; and in the cat-
kin there are examples of scales that are deciduous,
as in Betula alba.

The figure of the catkin is sometimes globular, as
in the Cypress, and sometimes oval, as in the Hop;
but it is more frequently cylindrical, as in the Wil-
low and Poplar. In Betula nana it is lateral and
“erect ; in the Hazel it is terminal and pendulous.
In Salix Croweana it is sessile; in Betula alba it is
pedunculate. If the scales are smooth the catkin is
smooth, as in Saliz amygdalina ; but if pubescent
or reugh with hairs, as in Saliz nigricans, so also is
the catkin.

SUBSECTION XII.

The Spadiz.~The spadix (PLV. Fig. 12.) is a
species of inflorescence consisting of an assemblage
of flowers which, like those of the catkin, are ge-
-nerally incomplete ; but which are supported ‘upon
a common and vertical foot-stalk, that is invested
with a leaf-like sheath from the base of which it
issues. The term was originally adopted by Lin-
nzus, and applied to denote merely the general re-
ceptacle of the flowers of the Palms; but as it forms
also evidently a distinct species of inflorescence |
it ought unquestionably to be arranged as such ;
because the inflorescence includes the receptacle,
but the receptacle does not include the inflores- |
ence,
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The spadix is simple, that is without divisions, as {\i/(l)%c:iﬁca-

in the different species of Arum ; or branched, as

in the Palms. The foot-stalk is linear, as in Zos-

tera marina ; or cylindrical, or flattened, or club-
chaped, as in Arum. In Arum the flowers encircle

the foot-stalk about the middle; in Calla they in-

vest it wholly ; and in the Palms they form with

the several divisions of the foot-stalk terminal or

lateral spikes.

SECTION V

The Iruit.

I~ the progress of fructification, when the several g:rllifli*
organs of the flower have discharged their respective ;
functions, the petals, the stamens, the style, and
often the calyx, wither and fall. The ovary alone
remains attached to the plant, and swells and ex-
pands till it reaches maturity. It is now denomi-
nated the fruit. But at the period of its complete
developement it also detaches itself from the plant
and drops into the bosom of the earth, containing
and protecting the embryo of the future vegetable.
The fruit then is the ripened ovary and the parts
which it contains. In popular language the term is
confined chiefly to such fruits as are esculent, as the
Apple, the Peach, and the Cherry, or perhaps, to
the esculent part only; but with the botanist the
matured ovary of every flower with the parts con=
tained constitutes the fruit.

L2
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The best and most accurate description of fruits
and their several parts, as well as the most scientific
distribution into their several species which has yet
been made, is that of Gertner in his very elaborate
work De Fructibus et Seminibus Plantarum, which
shall consequently be our principal guide on this
interesting and intricate subject.

As the fruit consists of the ripencd ovary, it fol-
lows that the situation and distribution of the fruit
must be the same with that of the flower which has
preceded it. If the flower was radical or caulinary,
so is the fruit; if it was lateral, axillary, or termi-
nating, so is the fruit; if it was sessile or peduncu-
late, spiked or verticillate, so also is the fruit. And for
the same reason if the ovary was adherent the fruit

must be adherent ; and if the ovary was detached '

the fruit must also be detached. Or, to express these
modifications in language perhaps more correet, if
the flower was inferior the fruit will be inferior; if

the flower was superior the fruit will be superior ;

and if the flower was intermediate the fruit will be in-

termediate. It does not follow, however, that mere

modifications of position shall be the same ; because
it frequently happens that of plants of which the
flower has been drooping the fruit is erect, as in the
Lily and Cowslip; and on the contrary, that of
plants of which the flower has been erect the fruit
is drooping, as in Wheat and Barley.

The figure of the fruit assumes almost as much
variety as that of the flower ; but the following are

L e i el

|
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its most frequent modifications: it is either sphe-

rical, as in the Cherry; or cliptical, as in the Al-

mond ; or oblong, as in the Coffee-tree; or cylin-
drical, as in Epilobium ; or inversely conical, as in
the Pear; or inversely heart-shaped, as in Veronica ;
or kidney-shaped, as in Anacardium; or three
cornered, as in the Tulip ; or twisted, as in Afe-

dicago sativa ; or jointed, as in Hedysarum ; or
inflated, as in Staphylea ; or winged, as in Crown

Imperial ; or stellate, as in the Poppy. The apex

is described also as being acute, as in Sago; or
obtuse, as in the Filbert; or truncated, or emar-
ginate, as in 7Thlaspi ; or umbilicate, as in the

Apple.

The size of the fruit is also very various, but is
not always proportioned to the plant that produces
it. The Oak and the Ash though among the largest
of trees, produce a fruit that is comparatively but
very diminutive; while the Gourd, whose stem is
but herbaceous and creeping, produces a fruit of a
most enormous bulk. The largest fruits occur
among the palms, or among the Cucurbitaceous

and Leguminous plants. The fruit of Leontarus
maldivica is often a foot and a half in diameter;
and that of Mimosa scandens often six feet in
length. »

and pulpy, but in its matured and ripened state it
' is generally firm and compact, and sometimes so
very hard that it can scarcely be cut. In the

Size,

ture,
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The fruit in its immature state is always soft Contex-
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Cherry it is succulent, in the Strawberry it is
pulpy, in the Apple it is fleshy, in Staphyllea it is
membranaceous, in the Elm-tree it is leathery,
and in the Nut it is woody. But it is very seldom
of the same consistence throughout. For some-
times the outer part is soft and the inner part hard,
as in the Peach and Cherry; and sometimes the
outer part is hard and the inner part soft, as in
the Filbert and Cocoa-nut; but somectimes both -
parts are alike, as in the Pine Apple. From these
different modifications Gertner institutes a division
of fruits into soft, hard, and mixed.* The Currant
is an example of the first; the Filbert of the se-
cond ; and the Peach or Apricot of the third.
Coveredor ~ Some fruits are covered with a thick rind ; many
peked: . ith a thin caticle ounly ; and many are without
even that. The cuticle may be seen in succulent
berries; and the rind or bark in the Orange and
Cocoa-nut. The bark is in general closely attached
to the interior part; but sometimes it is remote
from it and inflated, as in Scyselia chinensis. In
its exterior surface it is generally smooth and uni-
form, as in the Cherry; or cottony, as in Peony ;
or scaly, as in Sago; or dotted, as in the Orange;
or perforated with holes, as in Artocarpus; or
ribbed, as in the Melon; or rough, as in Galium
aparine; or set with tubercles, as in Onobrychus ;
or with prickles, as in Canna indica; or with
thorns, as in Trapa. Bat it is often also qupi,

* Gart. De Seminibus.

P C—
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sitely coloured. = When the blossom begins to fade, Coloured.
and the colours of the corolla to decay, the beauty

of the plant seems to have departed with the de-
parting flower. But the beauties of the departing
flower are often more than compensated in the rich

and mellow colouring of the fruit. The ripened . -
tints of autumn are found to be equally pleasing
with the bloom of spring, and the colours of the
Peach and Apricot, the Plum and Cherry, are in
nothing [inferior to the blossom that preceded
them. '

If a single flower produces only a single seed, Single,
or several seeds contained in a single seed-vessel,
the fruit is said to be single ; but when it produces
many seeds, whether detached or united, except
by one style, the fruit is then said to be multipli-
cate. But the number of the fruit produced by
an individual flower is not always the same even
in the same species 5 because all the original ovaries
are not always impregnated. If the fruit is pro-
duced in pairs, as in umbelliferous plants; or in
threes, as in the Lily; or in fours, as in the Ver-
ticillate plants; or in fives, as in the Geranium ;
or in an indefinite number from the same flower,
as in the Rose and Ranunculus ; it is then said to
be conjugate, or compound.

The conjugate or compound fruit is either lobed Conjue
or divisible. It is divisible if in its immature state 8**
it presents a uniform and integral appearance, but
afterwards separates into distinct portions, as in
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the pod of the Pea and Bean. It is lobed if the
portions into which it may separate are attached
to a common axis, as in Colchicum. There is also
another species of compound fruit distinguished by
Gertner, which is formed by the union of two or
more ovaries of different flowers combined into
one whole, as in Caprifolius and Artocarpus. I
do not recollect whether Geertner has designated
this species of fruit by any particular name; but
it might be very appropriately designated by the
appellation of the combined fruit.

Such are the general and external modifications
of the fruit considered as forming an individual
whole. But it is yet to be considered as composed
of constituent parts,—an exterior part, whichis the
ripened ovary, now the Pericarp; and an interior

part, which is the Seed.

SUBSECTION 1.

*The Pericarp.—The pericarp which is merely
the exterior part of the ripened fruit, and which
generally constitutes its principal mass, assumes by
consequence the same exterior modifications of
form, at least as long as it remains entire. But
in the mature state of the fruit the pericarp often
separates spontancously into several distinct sec-

' tions or portions, called valves, including the seed ;

and in some cases also an upright and central co-
lumn, called the axis of the fruit or pericarp, as in
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the Pink. All pericarps do not open in the same
manner ; but all individuals of the same species
open in the same manner; and the pericarp is said
to be one-valved, two-valved, threc-valved, or many-
valved, according to the number of valves into
which it opens, .

The form and contexture of the valves 1s as much
diversified as the form and contexture of the fruit.
Bat the external surface is generally convex, and
marked with a longitudinal furrow; and the in-
ternal surface generally concave. The margin is
simple or inflected, forming often a prominent
seam which connects the valves. But sometimes
the valves are connected by means of an additional
substance inserted between them. In the Lily it
is a fine membrane resembling a net, in the Tulip
it is rough and bristly.

The aperture by which the valves open sponta-
neously is generally longitudinal, extending in
many cases from the top to the bottom of the
pericarp, as in Galanthus ; but in other cases ex-
tending only half way down, as in Chrysosplenium,
and forming semi-valves; and in others extending
for a space so very short that the pericarp is only
said to be toothed, as in Primula. But sometimes
also the aperture is transverse or horizontal, as in
Centunculus, Hedysarum, and dnagallis. In most
plants, as in Pyrola, the valves open externally ;

but in Colchicum they open internally; and in

Triglochin the opening is from the base upwards.
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Sometimes the several valves, when united, form
only one cavity, as in Anagallis ; and sometimes
they form several cavities, as in the Iris. In the
former case the pericarp is said to be simple; in
the latter, it is said to be compound.

The compound pericarp is divided into internal
cavities by means of a number of thin and mem-
branaceous substances, called partitions, intersect-
ing the interior of the fruit, and attached some-
times to the axis, and sometimes to the valves. In
the former case they are said to be central ; in the
Jatter parietal. But sometimes also they are at-
tached both to the axis and the valves, and then
they are said to be copulative. If they form an
enclosed cavity they are said to be complete, as in
Oxalis ; but if they do not form an enclosed
cavity they are said to be.incomplete, as in' the
Poppy. Sometimes they are attached longitudi-
nally to the middle of the valves, in which ecase
they are said to be ventral; and sometimes' they
are formed of the inflections of the edges of the
valves, in which case they are said to be marginal,
and are always double.* Sometimes they are
placed opposite to the valves, as in Epilobium ; and
sometimes perpendicular to them, as in Hedysarum.
They are also described as being vertical or hori-
zontal, parallel or contrary, with a reference to the.
position of the valves.

* Gart. De Sem. Introd,
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The cavities formed by the union of the valves Which
form cells
> enclesing

are denominated cells. In some fruits their figure the sceds.
is distinct and well defined ; but in others, al-
though the seeds are separated, yet there are no

and partitions, and in which the sceds are lodged

regular cells, the seeds being imbedded in a sort of
pulp, as in the Grape and Gooseberry. Of those
whose figure is distinct and well defined, some
contain one seed and others more. In some fruits
the cells are close and compact, but in others they
are remote and distended, as i Staphylea. The
number of cells is not always constant even in the
same species, but is liable to the same accidental
defects as the number of ovaries. In their position
they are opposite, as in Feronica; or verticillate,
as in the Tulip and Heaths ; or longitudinal, as in
the Bean ; or irregular, as in Cyamus Nelumbo.

If a pericarp of one cell contains only one seed,

it is said to be monospermous; if it contains two
seeds, it is dispermous ; and if many seeds, poly-
spermous. If the pericarp contains more than one
cell, still the individual cell is characterized from
the number of seeds.

That part of the fruit or pericarp to which ' the Which are
sceds are attached is denominated the receptacle il:;?;it_o
of the sced. Sometimes the valves are the recep- ©le
tacle, as in Bufomus wmbellatus ; sometimes the
partitions are the receptacle, as in the Tulip and
Poppy ; sometimes the basc of the pericarp, as in
Borago ; sometimes the apex, as in the Elm ; and
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sometimes the margin, as in the Pea. In the Pink
the receptacle is the central column, and in com-
pound flowers the receptacle of the florets is alse
the receptacle of the seeds, exhibiting the same
variety of form and surface.

By the spontaneous separation of the valves of
the simple pericarp, and by the spontaneous sepa-
ration of the valves, or consequent opening of the
partitions of the compound pericarp, the contained
seeds are disengaged, or extricated. DBut all pe-
ricarps do not open by means of valves,* even
though they should contain several distinct cells;
for the seeds are often extricated merely by means
of one or more pores opening in the pericarp, and
formi(ng a passage for their discharge. Sometimes
the pores are situated in the apex of the pericarp,
as ‘in Antirrhinum Orontium ; sometimes in the
sides, as in Campanula; and sometimes in the
base, as in Lycopsis.

If no opening is effected in either of the fore-
going modes, the fruit falls to the ground when
mature with the contained seed, which finally

bursts the pericarp in the process of germination,

and thus extricates itself.

Such are the general characteristics of the pe-
ricarp, where a pericarp is present. But there are
some seeds, such as those of the labiate flowers,
which are altogether destitute of a pericarp, and

hence said to be naked. Gertner, however, who

for depth and accuracy of research stands altogether

povan
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unrivalled, on the subject of fruits and seeds, and
whose authority is consequently great, seems in-
clined to regard all seeds whatever as furnished
with a.pericarp,* not exccpting even those that are
generally called naked, in which the cuticle of the
seed is the pericarp. But the question ought not
to be whether a cuticle is in any case to be re-
garded as a pericarp, but whether or not all seeds
are furnished with a pericarp distinct from their
own proper integuments. The cuticle is no doubt
a covering, but it is not a pericarp ; and the seed
that has no other covering is with propriety de-
nominated naked, in the same manner as the
Indian is said to be naked, because he is without
clothes, although he is still covered with his own
proper skin.

Of pericarps however, that are conspicuous and
undisputed, botanists generally enumerate the fol-
lowing species :—The Capsule, the Pome, the
Berry, the Nutshell, the Drupe, the Silique, the
Legume, the Cone ; of which in their order.

ArticLE 1. The Capsule.—The capsule (PI. VI.
Fig. 1.) is a dry and membranaceous pericarp se-
parating for the most part, when ripe, into valves,
or, at least, opening in some definite and determi-
nate manner. It may be exemplified in the Snow-
drop and Bell-flower. It is one-valved, as in
Primula; two-valved, as in Circea ; many-valved,
as in Owxalis; or without valves, as in Fravinus.

* Gert. De Fruct. et Sem. Plant. vol. i. Introd.

7
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In the Lily the valves are vertical; in Anagallis
they are transverse 5 in Colchicum they are intro-
flected. It is one-celled, as in Viola ; two-celled,
as in Veronica ; three-celled, asin Iris; ormany-
celled, as in Andromeda. In Convolvulus the par-
titions are central ; in the Poppy they are marginal
and incomplete ; in the Tulip they are perpendi-
cular to the valves ; and in Nymphea they bear the
seeds. In the Iris' the opening'is longitudinal; in
Hyoscyamos it is horizontal ; in Silene it is at the
apex; in Phyteuma at the side; and in Triglochin
at the base.

In some cases the varieties of form or structure
which the capsule assumes are so striking or pe-
culiar, as to have been thought worthy of being
designated by proper names. Gertner* enumerates
and describes the four following: the Utricle, the
Samara, the Bag, the Coccus.

The utricle is a small and bladder-like capsule
without valves, consisting of one cell and one seed.
Gertner exemplifies it in Chenopodium and Cle-
matis, in which Dr. Smith seems to regard it as
being merely a cuticle.4- But there are, at any
vate, other plants in which we must regard it as
being something more. In Galium and most other
cases it is said to be tight, that is, closely investing
the seed ; but in Adonis and Thalictrum, it is said
to be loose, that is, not closely investing the seed.
In - Amaranthus it bursts horizontally in the

* Gart. De Sem. - Intred. + Smith’s Introd. p. 279.

——
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middle, and in Chenopodium it is so tender as to
be casily rubbed off with the finger.

The samara is a compressed and leathery cap- The samas
sule, of one or two cells, but without valves, ter- E?
minating in a membranaceous wing or border, and
falling off entire with the contained seed, by which
it is irregularly burst open in the process of ger-
mination, as exemplified in the Ash, Elm, and
Maple. Dr. Smith, however, suggests an objection
to the use of this term as denoting a variety of
the capsule, on the ground of its having been pre-
occupied by Linnzus, and-appropriated to the de-
signation of a genus.

The bag is an elongated and leathery capsule The bag.
consisting of one valve and one cell, and opening
longitudinally on-the one side. It is sometimes
single but more frequently duplicate, with the
seeds loose, or attached to a proper receptacle
which is generally the edge of the séam by which
it opens. It may be exemplified in the genus
Vinca or Peonia.

The coccus is a dry and eclastic capsule of two The coe
or more lobes joined together, each forming a cell, v
and containing a seed; but separating when ripe
from the axis, and bursting longitudinally into two
valves united at the base. It is two-celled, as in
Mercurialis ; three-celled, as in Euphorbia ; or
many-celled, as in Hura crepitans; the valves of
which, as we are told, when fully ripe and dry, fre-
quently burst open with a sudden and violent jerk

. 6
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so as to produce an explosion like the report of a
pistol.

ArticLe 2. The Pome~The pome (Pl V.
Fig. 2.) is a pulpy or fleshy pericarp without
valves, but enclosing a capsule. It is exemplified
in the familiar case of the Apple, from the Latin
appellation, for which it has taken its name. It is
generally of a globular or oval figure, as in most
varieties of Apple; but sometimes it is inversely
conical, as in many varieties of Pear. At the apex
it is marked with a small cavity surrounded by the
remains of the calyx, which is persistent, or in the
language of Ventenat, adherent, which cavity is by
botanists denominated the wmbilicus, and by gar-
deners, the eye of the fruit. At the base there is
often also a small cavity formed by the expansion
of the pome around the insertion of the foot-stalk,
which is not, I believe, designated by any proper
name ; but in the Pear the pome tapers down gradu-
ally to the point of insertion, and renders the cavity
less distinct. The enclosed capsule is a thin and
membranaceous substance, consisting for the most
part of five distinct cells.

ArticLe 3. The Berry.—The berry (Pl. VL
Fig. 3.) is a soft and pulpy pericarp containing
one or more seeds, but not separating into regular
valves, nor enclosing a capsule. It is exemplified
in the very familiar case of the Currant aud Goose-
berry. It is not however always strictly succulent;
for in the Ivy it is of a dry and mealy contexture,
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and in Trientalis it is covered with a sort of brittle
crust. The same may be said of the Gourd, Melon,
and Cucumber, together with the Lemon and
Orange, which, though regarded by botanists as
being varieties of the berry, are yet covered with
a thick coat or rind which is not pulpy. The seed.
vessel of Cucurbitaceous plants is even distin-
guished by Grtner with a proper name, the Pepo,
and characterized by the peculiarity of having its

_seeds situated remote from the axis and inserted

into the sides of the fruit. The figure of the berry
is for the most part globular, as in Paccinium, and
the foregoing examples; but in the Strawberry it
is oval. In Daphne it is one-seeded ; in Asparagus
it isygenerally two-seeded; in the Ivy it is three-
seeded; and in Nymphea it is many-secded.
Sometimes the seeds are irregularly dispersed in
the pulp, as in Nymphea ; sometimes they are
attached to a common receptacle, as in Solanum ;
and sometimes the cells are separated by regular
partitions, as in the Lemon.

161

In the foregoing examples the berry is said to Simple or
be simple, that is, when it consists of only one ;23:4(

ovary ; but sometimes it is also said to be com-
pound, that is, when it consists of several ovaries
united into one mass, as in the Bramble and Bread-
fruit. In this case each ovary contains a seed, and
the individual ovaries are also farther desigrated by
the peculiar appellation of Acini. It should be
observed however that the berry of the bramble
VOL. I, M
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1s composed of the united ovaries of only a single
flower ; while that of the Bread-fruit is composed
of the united ovaries of many flowers.

Several other fruits, though not corresponding
exactly to the above definition -or exceptions, are
regarded however by botanists as being also va-
rieties of the berry; such particularly as those of
the Juniper and Yew-tree. In the former the

scales of the fertile catkin, which ultimately become

succulent, unite also together and form a globular
fruit, resembling a berry so much as to have ob-
tained the name. In the latter the calyx, or re-
ceptacle as it is generally believed to be, which is
at first a thin and scale-like substance, of a whitish
or greenish complexion, embracing merely the
base of the ovary, expands and enlarges into a
thick and pulpy envelope, of a bell-shaped figure,
and of a most beautiful red, investing the whole of
the ovary, except at the mouth or open extremity,
and giving the fruit the appearance of a berry,
as it is generally called ; though strictly speaking
it is more properly a nut than a berry.

ArticLE 4. The Nut-shell—The nut-shell
(Pl VI. Fig. 4.) is a pericarp of a hard and
bony texture, though sometimes crustaceous or
leathery, not opening spontaneously, or if opening
spontaneously, not into more than two valves. The
Filbert and Chesnut are well known examples; the
former being an example of the hard and bony
shell, and the latter of the soft and leathery. In
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the genus Echium it is crustaceous, and in Myosotis
it is hard as flint. The figure of the nut-shell is Figure.
generally roundish or oval ; but in the Horn-beam
it is angular; and in the Fir it terminates in a
membranaceous border called the wing. In the
acorn it is one-celled, in Trapa it is two-celled,
and in the Chesnut six-celled ; but the paititions
are not perceptible in the mature state of the fruit.
The contained seed or nut is generally denominated
the Nucleus, and is extricated for the most part
by means of a fissure effected in the process of
germination ; or by the gradual decay of a part.
But in the Walnut the shell opens spontaneously
into two valves; and in the Filbert, in which it
does not perhaps open spontaneously, the valves
scem at least to be marked out by a sort of super-
ficial line, and are easily divided with the assist-
ance of a knife. In Lycopsis it opens by a hole or
fissure at the base, and in 77rapa by a hole at the
apex. Sometimes it is naked, as in Lycopsis ; but
sometimes also it is coated, that is covered with a
membranaceous envelope, either wholly or in part,
as in the Acorn and Walnut.

ArticLe 5. The Drupe.~The drupe (PI VI, Definic
Fig. 5.) is a soft and pulpy pericarp without valves, e
but enclosing a nut.’ It may be exemplified in
what is generally called stone fruit, as in the
Cherry, the Peach, and Apricot. Its figure is for
the most part roundisly, as in the Cherry ; or elip-
tical, as in the Apricot. In the genus Halesia it

M2
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is winged. Its substance is succulent, as in the
Plum ; or fibrous, as in the Cocoa-nut; or dry and
leathery, as in the Almond, Sparganium, and
Gaura, which last are nearly allied to nuts. It
opens for the most part merely by accident or
decay ; but in the Peach and perhaps a few others,
it opens spontaneously. '

The shell, © The shell of the drupe is generally very hard,
whence the appellation of stone fruit. But in
some cases it is crustaceous and tender, as in
Styraz callophyllum; in some it is leathery, as in
Hyplz(ene ; and in some woody, as in Cerbera.*
It does not perhaps in any case open spontaneously,
and yet there are some shells in which the traces
of valves may be discovered, as in that of Elzo-
carpus ; or in which a division may easily be ef-
fected by means of the knife, as in Prunus. In-
complete valves, indeed, are somectimes found at
the top of the shell, as in Nitraria and Gaura, so
as to make it resemble a toothed capsule ;4 and in
a few genera there is an opening formed by means
of a hole or pore at the top, as in the Cocoa-nut.

The figure of the shell is very often elliptical, or
egg-shaped, but compressed, assuming however a

*  great variety of modifications, sufficient in most
cases to determine the species. Its surface is never
quite smooth, but often rough and irregularly fur-
rowed, as in the Peach; in order perhaps that it

* Gert. De Sem. Introd. ; + Ibid.
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might the more closely unite with the exterior part
of the fruit.

Sometimes the shell is separable into several Th.epyrc-
different divisions, each forming an enclosed cavity g
and containing a seed. In this case each division
assumes the appellation of a Pyrena, and the fruit
1s said to be dipyrenous, tripyrenous, or polypy-
renous, according to the number of divisions into
which it separates. The partitions, however, as
in the compound nut, are effaced in the matured
fruit.

ArticLe 6. The Stlique.~The silique or pod Defini-
(P!l VI. Fig. 6.) is a dry and elongated pericarp, e
consisting of two valves with two opposite seams,
to which the seeds are alternately attached. It is
said to be siliculous if the transverse and longitu-
dinal diameters are equal, or nearly so, as in
Thlaspi ; and siliquose if the longitudinal diameter
exceeds the transverse so as to give to the pod an
oblong figure, as in Cheiranthus. In Brassica
the pod is cylindrical ; in Erysimum it is four-cor-
nered ; in Lepidium it is elliptical ; and in Thiaspi
it is inversely heart-shaped. 'The surface of the
pod is generally smooth or pubescent; but in
Raphanus and Sinapis it is covered with protu-
berances. Though the valves are generally two, yet
the pod of the genus Bunias is wholly without
valves. In Dentaria the valves open with a sudden
Jerk, and in Cardamine, after opening, they roll
back spirally. Sometimes the partitions are pa-
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rallel to the valves, as in Draba; and sometimes
they are contrary, as in Subularia, but always lon-
gitudinal. The cells of the silique are generally
two, as in Cheiranthus ; but sometimes the valves
are without partitions, and the pod consequently
one-celled, as in the genus Isatis.

ArtrcLe 7. The Legime.—The legtime (Pl VI.
Fig.7.) 1s a dry and elongated pericarp, consist-
ing of two valves with two opposite seams, to the
one of which only the seeds are attached, as exem-
plified in the Pea and Bean. It consists for the most
part of one cell only, as in Lathyrus ; but some-
times it consists of two cells, as in Astragalus; and
sometimes of many, as in Lotus. It isone-seeded, as
in Trifolium procumbens; two-seeded, as in Trifo~
lium fragiferum; or many-seeded, as in Pisum.

Its figure is oblong, as in Ulexr; or cylindrical,
as in Orobus ; or compressed, as in Hippocrepis ;
or rhomboidal, as in Ononis; or gibbous, as in
Astragalus; or spiral, asin Medicago; or inversely
heart-shaped, as in Polygala. The substance of
the legime when ripe is membranaceous, as in
Medicago ; or leathery, as in Vicia ; or firm and
woody, as in Mimosa. The surface is smooth, as
in Lathyrus Nissolia ; or rough, as in Lathyrus
hirsutus.

Such is the general character of the legtime;
but there is also a peculiar variety of it which,
though externally forming longitudinal sutures, to
one of which only the seeds are attached, does not
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yet open longitudinally by means of two general
valves; but transverscly, by means of joints, each
joint forming a cell that contains one seed, which
is finally extricated by the opening of the indivi-
dual joint when detached. This variety of the
legtime is regarded by Wildenow as constituting a
distinct species of pericarp, designated by the name
of Lomentum.* But it is a distinction to which
it seems scarcely entitled.
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ARrTIicLE 8. The Strobile—The strobile or cone Defini-

(Pl VL. Fig. 8.) is a tough and woody pericarp
consisting of the general receptacle and indurated
scales of the catkin. In some cases however, as
in Pinus Larir, the scales are rather leathery than
woody ; and in others, as in Pinus sylvestris, they
are beset with tubercles. Under each scale there
is lodged one or more seeds or nuts, in which the
seeds are contained. The figure of the' strobile is
generally conical or cylindrical, as in most species
of Pinus ; but sometimes also it is spherical, as in
the Cedar. ) :

In the mature state of the fruit the scales, which
are now closely imbricated, cover the seeds or nuts
so completely as to assume the appearance of form-
ing only one compact whole, and thus the strobile
hangs upon the tree during the whole of the winter
season, protecting the enclosed seeds; but the heats
of the succeeding summer have no sooner arrived
than the scales, formerly close and compact, begin

¥ Princ. of Bot. p, 111. :

tion,
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now to shrink and separate, detaching themselves
from one another by the whole of their connected
surface, and thus forming a passage for the dis-
charge of the seeds. i

SUBSECTION 11,

The Seed.—The seed is the last and most noble
part of the fruit contained within the pericarp, and
containing the rudiments of a new plant, similar
to that from which it has sprung. Iu the Pea and
Bean it is that part of the fruit which is eaten. In
the Appleitis that part which is rejected, and lodged
within the core. .

The figure of the sced, like that of the fruit and
flower, is very much diversified ; but it is often glo-
bular, as In the Pea; or egg-shaped, as in Alope-
curus ; or oblong, as in Palerian ; or cylindrical,
as in Pinguicula ; or angular, as in Cyclamen ; or
heart-shaped, as in Viscum ; or kidney-shaped, as
in Galium;- or crescent-shaped, as in Hydrocotyle ;
or lenticular, as in Linum ; or acuminate, as in
Herniaria ; or emarginate, as in Peucedanum.

The size of the seed is also very much diversi-
fied, but Gertner has established four ecardinal
sizes, to which the rest may be referred as to a
standard.* 1st, The first size includes all seeds
exceeding an inch in diameter, whether in length
or breadth, as in Lontarus maldivica, and the
Cocoa-nut : such seeds are of the first maguitude,

* Gzrt. De Sem. Intred.

B s —
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and are said to be large. 2d, The second size in-
cludes all seeds from an inch to two lines in length,
that is not larger than the Hazle-nut, nor smaller
than Millet-sced : such seeds are said to be of the
middle size. 3d, The third'size includes all seeds
from two lines in length down to half a line, asin
the Bell-flower and Poppy-seed : such seeds are said
to be small. 4th, The fourth and last size includes
all seeds smaller than any of the preceding, as
those of the Orchis, which resemble particles of
fine dust or powder: such seeds are said to be
minute, and are sometimes also said to be scrobi-
culate, that 1s, like fine saw-dust.

The surface of the seed is smooth and shining, Surface.
as in Linum; or furrowed, as in Vinea; or
wrinkled, as in Dianthus inodorus ; or rough and
tubercled, as in Cynoglossum ; or woolly, as in Ta-
mariv ; or villose, as in the Rose; or beset with
prickles, as in Caucalis.

The colour of the seed seems susceptible of the Colour.
same modifications of shade with that of the flower
and fruit, though it is not in general either so fine
or so brilliant, being frequently of a dull red or
yellow; or of a rusty or Chesnut hue. But in
Coiv it is of a bright snow-white ; in Peonia it is of
a deep black or purple ; in Croton cyanospermum
it is of an azure blue; in Abrus precatorius it is of
a rich scarlet ; and in the Kidney Bean it is beauti-
fully variegated.

The direction or position of the seed, with regard Psition.
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to the pericarp containing it, is either upright, that
is attached by its own base to the base of the fruit,
as in the Grape ; or inverted, that is having its base
so placed as to face the apex of the fruit, as in the
Prune ; or horizontal, that is attached by its side
and situated at right angles to the base of the fruit,
as in Crown Imperial ; or pendant, that is suspend-

ed from the apex of the fruit or pericarp by a long

thread, as in the Ash. (PZL VL. Fig. 1.)

If the seed is placed immediately upon the pla-
centa or receptacle, as in Bugloss, it is said to be ses-
sile; if it is imbedded in a pulp, as in the Berry, it
is said to be nestling; and if it is attached to the
receptacle by an intermediate substance it is said ta

.be pedicled, as in the Pea.

The substance attaching the seed to the receptacle
is generally of a thread-shaped figure, as in the Ash
(Pl VI. Fig. 1.), and is by botanists denominated
the Umbilicus or umbilical cord, from its analogy to
the umbilicus of animals. Sometimes, however, it
is horn-shaped, as in Acanthus ; or bristle-shaped ;
or down-like, as in Epilobium ; and sometimes it is
a mere tubercle.

On the surface of the seed and at the point of its
attachment to the pericarp, whether mediate or im-
mediate, there is always to befound a mark or scar
(Pl VI. Fig.9.), differing in colour and in grain
from ‘the rest of the surface. It isthe scar left by the
natural fracture of the umbilical cord. Linnzus gave
it the appellation of the Hilum, which it still re.

4
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tains.* Sometimes it is linear, as in Fravinella ;
sometimes it is oblong, as in the Bean; sometimes
it is concave, as in Hellebore ; and sometimes it is
convex, as.in Euphorbia. Near to the Hilum there
is also to be found in some seeds a minute pore
or aperture, which however is not always discover-
able without the assistance of a glass. But in the
garden Bean it is distinctly perceptible to the naked
eye; and was by Grew denominated the foramen.

The Hilum is regarded by botanists as the base
of the seed ; and the point opposite as the apex.
But Gertner has instituted also several other dis-
tinctions as applicable at least to many seeds, and
expedient to their description. Upon this principle
Gertner discriminates in seeds also right and left
sides as relative to the foregoing parts, correspond-
ing to the right and left sides of the animal body,
as relative to parts analogous.
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The number of seeds produced by a single flower Number.

is extremely different in different species. In
some plants a flower produces only one sced, as in
Statice and Polygonum ; in some it produces two,
as in umbelliferous plants; in some three, as'in

Euphorbia ; in some four, as in plants with Labiate

Slowers ; and in some many, as in Ranunculus.

But the great fertility of some peculiar species is
altogether astonishing ; a single capsule of Tobacco
often contains one thousand seeds. A single cap-
- -sule of Papaver somniferum, or the White Poppy,
* Phil, Bot. sect. 86,
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has heen known to contain eight thousand ; * and a
single capsule of the Vanilla from ten thousand to
fifteen thousand.} A single stalk of Zea Mays
will produce two thousand seeds;} a single plant of
Inuia Helenium, or Elicampane, three thousand;
and a single spike of Typha major, or Greater Cat's-
tail, ten thousand. A single plant of Tobacco has
been found by calculation to produce the almost in-

“credible number of threc hundred and sixty

thousand ;|| and a single stalk of Spleen-wort has
been thought, by estimation, to produce at least a
million of seeds.

CHAPTER 1V.

REPRODUCTIVE APPENDAGES.

THE reproductive organs, like the conservative
organs, are often found to be furnished with various
additional and supernumerary parts, not at all es-
sential to their constitution, because not always pre-
sent, and hence denominated appendages. Many
of them are precisely of the same’character with
that of the conservative appendages already describ-
ed, except that they are of a finer and more delicate
texture, and demand no particular notice at preseat.

* Grew’s Anat. ! 1 Barton’s Elements.
1 Lin. Phil. Bot. sect. 132.
|t Hist. Plant. Raiy.lib.3. chap. xii.
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Such are the glands, down, pubescence, hairs,
thorns or prickles, with one or other of which the
parts of the fructification are occasionally furnished.
But others arc altogether peculiar to the reproduc-
tive organs, and are to be regarded as constituting,
in the strict acceptation of the term, true repro-
ductive appendages. Some of them are found to
be proper to the flower, and others to the fruit; ac-
cording to which two-fold division I shall now
proceed to consider .them.

SECTION 1L

Appendages of the Flower.

178

TaE appendages proper to the flower are the in- Enimera-

volucre, spathe, and bracte, generally designated by
the appellation of Floral leaves, as being leaf-like
substances situated near the flower, though different
in their colour, form, or substance, from the real
leaves of the plant ; together with the nectary, and
several other minute organs presumed to be nec-
taries, though not certainly known to be so.

SUBSECTION 1,

tion.

The Involucre.—~The involucre (PI. V. Fig. 9.) is Descrip-

a floral leaf or assemblage of floral leaves, peculiar to

the tribe of umbelliferous plants, and situated at the

base either of the general or partial umbel, or at
6

tion,
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the base of both. If it is situated at the base of
the general vmbel, it is a general involucre; and
if at the base of the partial umbel, it is a partial in-
volucre. In some species it wholly surrounds the
stem or peduncle in a ring or whirl, as in Dawucus ;
in others it surrounds it only by the one half, as in
Athusa. In the former case it is said to be com-
plete ; and in the latter it is said to be dimidiate.
Its figure is generally strap-shaped, if consisting
of one leaf; and if consisting of more than one leaf,
the individual leaves are so. But sometimes the in-
dividual leaves are also egg-shaped acute, as in
Bupleurum ; and sometimes they are bristle-shaped,
as in Cicuta. 'The structure of the leaves com-
posing it is either undivided, as in Caucalis; or
divided into several segments, as in Daucus, in

which also they are edged with a membranaceous

border towards the base, and wing-cleft towards the
apex.

If it consists of cne leaf it is said to be mono-
phyllous; if of two leaves it is said to be diphyl-
lous ; and if of many leaves polyphyllous.

Linneeus who adopted and introduced the term
involucre, or at least the less harsh and wholly
Latin term involucrum, at the suggestion, as it ap-
pears, of his friend Artedi, regarded the part desig-
nated by it as a calyx remote from the flower, and
peculiar to the umbel.*  Analogy does not however

justify this view of the subject, because the flowers.

# Phil, Bot. sect. 80.
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of the umbel are not invested by the involucre like
the flowers of plants, having confessedly a common
calyx ; and because they are besides individually
furnished with a proper calyx more or less con-
spicuous, which renders the existence of a common
calyx at least dubious, unless it is obviously sanc-
tioned by the evidence of analovy, as in the genera
Dipsacus and Scabiosa.

The involucre is therefore merely a leaf-like ap-
pendage of the fructification, and no part of the
flower ; being regarded as such by Linnzus only
because, with Artedi, he believed it impracticable
to characterize the different genera of the Umbelli-
Jere without its aid, and was consequently com-
pelled to regard the involucre as a calyx, and the
spokes of the umbel as divisions of a branched re-
ceptacle, in order that he might apparently not

transgress his own fundamental and golden rule of

deducing the generic character exclusively from the
parts of the flower and fruit; which rule he trans-
gressed in fact without any absolute necessity, the
flower and fruit of the Umbellifere being found suf-
ficently adequate to the purpose of generic discrimi-
nation, as well as the flower and fruit of other tribes
of plants.* X

As Linnzus elevated’ the involucre of the Umbelli-
Jere to the rank of a common calyx, so M. Mirbel
reduces the common calyx of compound flowers to
the rank of an involucre.{- But in the latter case

# 3mith's Iutrod. p. 311, + Anat, Veg. tome ii. p. 202,

175



176

Descrip-
tion,

Modifica-
tions.

REPRODUCTIVE APPENDAGES. CHAP. 1V.

the reasons hold gord for regarding the part in
question as a calyx, which in the former case were
wanting. ,
The aggregate florets of the compound flowers
are closely invested by the common calyx, and the
individual florets are, at the same time, destitute of
a proper calyx unless their down' is such. M.
Mirbel’s supposed improvement therefore is an in«
novation for which there is no good ground.

SUBSECTION II.

The Spathe—~The spathe (Pl IV. Fig. 8.) isa
floral leaf issuing from the upper extremity of the
stem or scape, and enveloping one or more flowers
by the uunion or convolution of its edges, which open
as the flower expands. The term is restricted by
some botanists to such plants only as produce their
fructification on a spadix, as the 4rum and Palms;
but by others it is used with greater latitude, being
appliedalsoto the sheath which invests the unexpand-
ed flowers of the Narcissus and similar liliaceous
plants, in which application of the term there seems
to be no impropricty. Linnzus indeed regarded
and arranged the spathe as a species of calyx ;* but
for reasons analogous to those excluding the in-
volucre from the rank of calyx, the spathe is ex.
cluded from that rank also.

If it contains but one flower, as in Narcissus

* Phil. Bot. sect. 86,
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poeticus, it is said to be proper; ifiit contains more
than one flower, as in Narcissus biflorus, it is said to
be general ; and if it contains an individual flower,

which with itself is included in a general spathe, -

it is then said to be partial.

It is simple, that is without divisions, ds in' the
Arum ; or divided into two, as in Crinum ; or divided
into six, as in Hemanthus ; or imbricated, that is
consisting of a number of scales overlapping each
other; as in the Plantain-tree. It is oné-valved and
opening longitudinally on the one side, as in' the
Arum, in which it assumes, in its state of greatest

“expansion, a sort of conical figure somewhat cucul-
late; or it is two-valved, as in Stratiotes, in which
each valve assumes a sort of concave and boot-
shaped figure somewhat compressed. It is leaf-like,
as in Arum maculatum ; or petaloid, as in Arum
Zgyptiacum ; or membranaceous, as in Galanthus ;
or woody, as in the Date-tree. It is deciduous, as
in Allium wineale ; withering, that is fading with
the flower, as in Arum ; or permanent, that is re-
maining unchanged till the fruit' ripens, as in
Stratiotes.

SUBSECTION III,

»

a7

The Bracte~The bracte is a floral leaf situated Descrip-

g 5 tion.
on the peduncle or common axis of the fructifica- o

tion, and often so near to the flower as to be mis-
taken at first sight for its calyx. This is particu-

larly the casein the genus Nigella and some species
VOL. L N
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of Helleborus, in which however it is known not to
be a calyx from the protracted period of its duration,
which is equal to that of the other leaves of the
plant; whercas the calyx either fades with the
flower, or at latest when the fruit has reached ma-
turity. If this observation is extended to ether cases
of doubt, it will generally lead the inquirer to a cor-
rect decision.

But though the bracte is situated for the most.
part on the stem or peduncle, yet there are cases in
which it is situated also on the calyx, as in several
species of Mussenda ;* and even on the fruit
itself, as in Mespilus germanica, in which there is
often to be found, besides the floral leaf of the
peduncle, an additional floral leaf issuing out of
the very body of the fruit, but generally towards
the base.

The figure of the bracte is sometimes that of a
calyx, as in Royena willosa ; or scale, as in Loni-

cera nigra ; or thorn, as in Atractylis cancellata ;

or bottle, as in Ascium coccineum. But its general
form and aspect is that of a leaf, though not always
similar to the leaf of the plant. The colour is
generally green, as in Hypois erecta; but it is
also often tinged with a variety of different shades.
In Tilia europeea, which affords at the same time one
of the most singular and striking example of the

_bracte (PI VL Fig. 10.), it is of a paleyellow ; n
. Salvia Horminum it is of a beautiful purple ; and in |

* Smith’s Introduction, p. 222 H

*
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Bartsia coccinea it is of a bright scarlet, giving it
at a distance the appearance of a corolla. In some
cases, as in Melampyrum arvense, the lower bractes
of the spike are green, and the upper ones coloured,
passing, as it were, by a regular gradation from the
real leaves of the plant to real bractes.
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The bractes are said to be solitary if there is only Solitary or

one to each flower, as in Erica Daboecia ; or du-
plicate if there are two to a flower, as in Rosa canina ;
or triplicate if three to a flower, as in Erica caly-
cina ; or multiplicate if .many to a flower, as in
Bartsia,in which they are so numerous and so closely
crowded together as to form a large tuft or bunch
at the end of the stem. In their dimensions they
are generally compared with the flower as a stand-
ard, and described as being longer, shorter, or of
the same length.

The floral leaves of the genus Euphorbia, which
have generally been regarded as constituting an in-
volucre, because so regarded by Linnzeus, Dr.
Smith seems inclined to transfer to the head of the

- bracte, because all species of Euphorbia are not um-
bellate, and because there is no necessity for - con-

verting the floral leaves of this genus into a calyx, as
there appeared to be in some others, each individual
flower being uniformly furnished with a distinet,
conspicuous, and proper calyx. This remark is
sufficiently to the purpose if the involucre is still to
be regarded as a species of calyx. But if it is to be
regarded as being merely a floral leaf, which it un-
N2

in pairs.
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questionably is, it is but of little consequence
whether it is called an involucre or a bracte. For
the sake of consistency, however, it might be called
an involucre when the fructification is umbellate,
and a bracte when it is not umbellate.

But the floral leaf of the genus Anemone has been
styled also, by Linnzus, an involucre, and with still
less propriety, as exhibiting in no species an umbel-
late fructification, and having also the floral leaf, at
least in one species, Anemone nemorosa, so precisely
similar to the other leaves of the plant as to be dis-
tinguishable only by situation. This therefore,
according to Dr. Smith’s suggestion, I would trans-
fer to the head of the bracte without the slightest
scruple. '

SUBSECTION 1V.

The Nectary.—The nectary (PLIV. Fig. 11.) is
an appendage of the flower attached for the most
part to the corolla, and secreting or containing a
lionied juice. It may be exemplified in the horn-

~like process issuing from the base of the corolla of

the Violet or Orchis. It assumes however a great
variety of shapes and situations in different genera of
plants. Sometimes it resembles a tube or eylinder,
or slipper, or cowl, or petal, or pore, or gland;
sessile, as in Sinapis ; or supported upon a pedicle,
das in Parnassia ; and sometimes it is a tuft of hairs,
or an assemblage of long and slender threads, or a
small and minute scale,
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When it is not attached to the corolla it is some-
times placéd on the receptacle, as in Lathrea ; or
on the calyx, as in AMonotropa, if the envelope of
that flower is a calyx; or on the stamens, as in
the Laurel ; or on the anthers, as in Adenanthera ;
or on the pistil, as in Cheiranthus.

This appendage of the flower does mot seem to
have attracted the notice of the botanists of an-
tiquity, at least as being a secretory organ, or the
reservoir of a secreted fluid. The earliest notice I Observed
have met with on the subject is that of Maiplghl, \thlal-
who in speaking of the leaves of the flowers, that ?;‘:;r’n:; ;
is the petals, admires the singular and curious con- Vaillant.
trivance of nature in furnishing them with an ap-
paratus which he compares ta the cavity of a shell,
and in which there is deposited a honey.*

But as botanists began to he more minute in their
investigations, the nectary began also to be more a
subject of remark. It was next noticed and de-
scribed both by Tournefort and Vaillant, at least as
it occurs in some peculiar species ; but was not yet
designated by any proper name which it was per-
haps not thought of sufficient importance to merit.
But Linnwus, who knew well how to appreciate its Named by
real value, as furnishing the botanist with one of campien ]
the best possible characters of generic discrimina-
tion, applied to it the very appropriate name of

* Mirabile est quod natura quasi eonchas in florum foliis exci-
tavit quibus mel custodiret, = Anat. Plant. 47,
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nectary. And yet no term he has introduced has
been  more severely censured by contemporary
and succeeding botanists, upon the score of its
having been made to include a variety of minute
parts or organs not certainly known to discharge
the functions of which it is descriptive.

If it is necessary that a botanical term should
always express the use or function of the parts
signified, then the term nectary is not indeed quite
so appropriate as could be wished, at least as it was
used by Linnaeus, who applied it unquestionably to
a variety of parts or organs of which it cannot be
certainly said that they secrete or contain a honied
juice. But neither can it be positively said that
they do not secrete it. The presumption then from
analogy seems still to be in favour of the Linnaan
application of the term.

But it is not necessary that a botanical term
should always, or perhaps even in any case, be de-
scriptive of the thing signified ; otherwise botanists
have sadly misapprehended the object of giving
names to plants, and have adopted a nomenclature
that is almost altogether founded in error. There
cannot therefore be any material inconvenience in
using the term nectary as Linneus did, to signify
all such supernumerary appendages of the flower
as cannot be reduced to one or other of the fore-
going heads.

But as the term nectary professes to be descrip-
tive, and is not in fact always strictly so, the best
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means of avoiding even the slight inconvenience
that may thus cxist, at least as far as concerns the
object of the present section, 1s, perhaps, that of re-
garding the nectary as a generic term, and the dif-
ferent parts or organs included under it as its
species, arranged according to the degree of
evidence by which they are either known or pre-
sumed to be nectarous organs.
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Of nectaries known to secrete honey the principal Specles

known to

species are glands, cavities, and pores. The floral secrete
glands of Cheiranthus, Brassica, -Sinapis, and b

many other Cruciform flowers, situated within the
shorter stamens, are indubitably secretory organs,
and the fluid they secrete is nectarous. The cavities
observable in the petals of Ranunculus, situated im-
mediately above the claw, are also secretory organs,
and the fluid secreted is nectarous., The pores
observable in the petals of a variety of flowers, as in
those of Hyacinthus orientalis, are said also to be
secretory organs and the secreted fluid often nec-
tarous.* To these may be added the fleshy or
scale-like substances which surround the ovary in
most plants of the family of the Prozeacece, as charac-
terized by Mr. Brown'in his learned and elaborate
paper on that natural order.{-

Of nectaries known to contain honey the princi- Known to

pal species are as follow: The fube, being a
tubular process issuing from the petal, as in Hele-
borus and Pelargonium ; or the tubular part of a

#* Willd, Princip, Bot. t Trans. of Lin. Soc, vol. . pt, i,

contain
honey.
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monopetalous corolla, as in Lamium. The spur,
being a spur-shaped process issuing immediately

- from the corolla, as in Orchis ; or supported upon

Presumed
nectaries.

- claw of each of the petals. 4. Threads, being long

a proper pedicle, as in Aconitum. The slipper,
being a petaloid process issuing from the corolla,
and inflated in the form of a slipper, as in Cypri-
pedium. (98

Of appendages presumed, from analogy, to be
nectaries, but not certainly known to be so, the fol-
lowing species are the most distinguishable. 1. The
'vault,'being a small and flattened but somewhat
convex process, or several such' processes conjoined,
originating at the orifice of a monopetalous and
tubular corolla, and forming a sort of arch or vault
which encloses or covers the stamens, as in common
Comfrey and Alkanet. 2. The beard, being a tuft of
fine hairs or bristles issuing in most cases from the
calyx or corolla; but sometimes from other parts of
the flower also, as in Thymus, Iris, Periploca. 8. The
corollet, being a petaloid process of one or more
pieces surmounting the corolla in the form of a lit-
tle crown. In Narcissus it consists of one piece,
which is somewhat bell-shaped, investing the
stamens. In Silene it consists of several /pieces is-
suing individually from the upper extremity of the

and slender processes issuing in great numbers from
the base or receptacle of the flower, somewhat re-

sembling the filaments of the stamens. In the
Passion-flower they issue from the base of the pistil |
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in three concentric circles, and form in their ag-
gregate aspect a triple crown of threads. = 5. Scales,
being minute and often membranaceous substances,
of a scale-like appearance, found in the flowers of
the Grasses, and distinguishable by their cxtreme
fineness and transparency.

SECTION II.

Appendages of the Fruit.

WiaeN the flower with its appendages has fallen, When not
the ovary which is still immature is left attached g
to the plant, to complete the object of the fructifica-
tion in the ripening of the contained seed. If itis
left without any extrancous or supernumerary ap-
pendage, which is a case that often occurs, as in the
Cherry, Apricot, and Currant, the fruit is said to be
naked. The naked fruit however is not to be con-
founded with the naked seed, from which it is alto-
gether distinct.  For it is the want of a conspicuous
pericarp that constitutes the naked seed; but it is
the want of an additional integument enveloping
the pericarp, that constitutes the naked fruit.

But all parts of the flower are not always decidu- Remnanis
of the

ous, and it often happens that one or other of them go.;.

still continues to accompany the pericarp or seed
both in its ripening and ripened state, constituting
its appendage, and covering it either wholly or in
part, or adhering to it in one shape or other. The
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appendages of the fruit therefore shall form the
subject of the two following subsections.

SUBSECTION I,

Appendages of the Ovary.—In strict propriety
of language it has been already seen that the fruit
consists merely of the ripened ovary and contained
seed. But in a less rigid acceptation of the term,
if any part of the flower happens to become per-
sistent and so closely united to the ovary as to seem to
form a part of it, it also 1s included under the notion
of the fruit. It is plain however that this is merely
by way of accommodation to vulgar opinion, and
that the parts in question are but the appendages of
the fruit. Thus the indurated scales of the catkin
forming the strobile of the Fir, the prickly calyx
of the Chesnut, the corolla of the genus Rumeu,
the corolline valves of the Grasses with their awns,
the nectary of the Carices, and the receptacle of the
Strawberry and Fig, though generally regarded as
forming part of the fruit, are but in fact appen-
dages of the ovary.

If the appendage investing the ovary covers it
entirely, or so as that the style only perforates the
covering, the fruit is said to be coated, as in that of
the Hollyhock, which is coated by the calyx ; orof
the Grasses, coated by the corolla ; or of the Carices,
coated by the nectary ; or of the Fig, coated by the
receptacle. If the appendage embracing the ovary
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covers it only partially, the fruit is then said to be
veiled, as in that of the Hazel, which is veiled by
the calyx; or of the Yew-tree, which is veiled by
the receptacle. ’

The fruit of Cyamus Nelumbo, which is also
veiled by the receptacle, presents a very eurious:
and singular spectacle in its ripened state; the re-
ceptacle, which is of an inversely conical figure with
a broad and flat base, being excavated into a num-
ber of small and hollow cells, in each of which 1is
lodged a -seed or nut protruding by its upper ex-
tremity through the orifice of its cell, and thus con-
sequently veiled. But at the period of the maturity
of the seed this curious and singular receptacle,
laden with fruit, separates from its supporting stalk,
and floats down the stream in which it grew; the
seeds often germinating, and the young” plants
shooting as it floats along, giving the whole a slight
or fancied resemblance to a Cornucopia. And
hence, perhaps, the origin of its mythological
celebrity, having been regarded among ancient and
eastern nations as the emblem of fertility.*
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Some ovaries, in other respects naked, are coated Dioom.

with a peculiar sort of substance, called the bloom
of the fruit; this is very distinctly observable in
most species of Plum, resembling a fine powder
sprinkled over the surface of the fruit, and very often
tinged with a shade of delicate blue. If viewed
through a microscope, while yet attached to the
* Smith’s Exot. Bot. No. 7.
8
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ovary, it gives the surfuace of the fruit a dotted ap-

'pearance, but if part of it is scraped off and then

put under the microscope, it assumes the appear-
ance of clusters of grains of fine white sand, so that
it probably borrows its colour merely from the
inner part of the fruit, or from the arrangement of
its particles which is now destroyed. It is easily
rubbed off with the finger, but it resists the most
violent rains,  being somewhat of a glatinous con-
sistence, which fits it no doubt both for adhering
to the fruit, and for repelling moisture.

In some fruits also, though strictly and literally
naked, as in the case of the Apple and Pear, the
flower-stalk, ultimately the fruit-stalk, remains at-
tached to the ovary even after it separates from the
plant, and forms its appendage. Sometimes the
appendage consists of the persistent style, as in
Hellcborus and Nigella, in which case the fruit
or ovary is said to be beaked; and sometimes it is a

~wing-like, or crest-like, process issuing from the side

or apex, as in Fraxinus and Hedysarum Crista |
Galli, in which case the fruit is said to be winged |
or crested.

SUBSECTION II.

-z

Appendages of the Seed—The appendages of
the seed, like the appendages of the ovary, are
such supernumerary parts or integuments as are
found to accompany or invest it occasionally, either
wholly or in part, beyond the usual complement
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of integuments common to sceds in general, and
are consequently not essential to the'idea of a seed.
The following different species are generally enu-
merated by botanists: the pellicle, the aril, the
down, the tuft, the taii, the beak, the wing.
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The pellicle, or seminal epidermis of Gertner, The pel-

is a fine and transparent membrane, investing and
concealing the proper surface of the seed, and ap-
pareatly so identified with its substance, as to be
not very easily discovered. It is exemplified in
the seeds of Salvia and Convolvulus, in which
last it is said to be covered with a sort of down.*
Its adherence to the seed is so complete that it
never separates spontaneously from it, but may be
detached from it by putting it into water, in which
it becomes mucilaginous. The same effect takes
place also in the process of germination, as may be
seen in the case of the germinating seed of the
Fir, or, perhaps, of any other seed furnished with
the pellicle in question.

The aril is a tunic or coat formed by an expan- The aril.

sion of the umbilical eord, and proper to an in-
dividual seed, which it invests either wholly or in
part, though not adhering to it closely except by
the base, and detaching itself at last spontaneously.
It is elegantly exemplified in the outer and orange-
coloured coat of the seed of Evonymus europeus,
that presents itself so conspicuously to the eye
when the valves of the capsule have opened. In

* Smith’s Introduction p. 296.‘
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this case it invests the seed wholly, and is hence
said to be complete; but in others, as in Celastrus,
it Invests it only in part, and is hence said to be
dimidiate ; in Dictamnus Frazinella, it is said to
invest two sceds. It is generally of a membra-
naceous or leathery sort of contexture, but in the
genus Evonymus it is somewhat succulent ; and in
a few species of Orchis it resembles a finely reti-
culated web. In the genus Owalis it is membra-
naceous and elastic, ejecting the ripe seed with con-
siderable force.*

The mace which envelopes the pericarp of the
nutmeg, so much esteemed for its delicate flavour
and relish, is generally regarded by botanists as an
aril ; and the envelope of the seced of the carex,
which Linpaus calls the nectary, is by Dr. Smith
transferred to the head of the aril also. But if the
foregoing definition is correct, and it includes, as
I think, the essential characters of the aril, as de-
fined both by Linnwus+ and Gartner ¥ as well as

by Dr. Smith§ himself, then it follows that the

two above-mentioned organs are improperly deno-
minated arils, as including not only the seed but
also the ovary, in which, according to the definition,

* Smith’s Introd. p. 297.

+ Arillus, tunica propria ex{erior seminis, sponte secedens.
Phil. Bot. sect. 86. '

1 De Seminibus. Introd.

§ Arillus, the tunic, is either a complete or partial covering of
a seed fixed to its base only, and more or. less loosely or closely
euveloping its other parts, Introduction, p. 296.
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the aril should be itself contained. The impro-
priety therefore of including the organs in question
under the head of the aril is evident, at least till
botanists shall have given more latitude to their

‘definition of the term.
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The down is a fine and hair-like, or plume-like, The

though sometimes bristly and chaff-like substance,
surmounting the seeds of compound flowers. It is
either sessile, that is, situated immediately upon
the summit of the seed, as in Hieracium ; or sti-
pitate, that is, supported upon a pedicle, as in
Lactuca. In its structure it is either simple, that
is, having the individual hairs undivided, as in
Sonchus ; or branched, that is, having the indivi-
dual hairs divided, as in Picris.  In the Dandelion
and Zragopogon, in the former of which it is hair-
like, and in the latter feathered, but in both stipi-
tate, it expands horizontally after the decay of- the
corolla, the individual hairs assuming the appear-
ance of the radii of a circle or spokes of a wheel ;
and their aggregate assemblage, as attached to the
different seeds, assuming the appearance of a large
and globular ball terminating the scape.

The down is generally regarded as being the
proper calyx of the individual floret of the com-
pound flower, as well as constituting ultimately an
appendage of the seed. And though in all cases
its resemblance to a calyx is more fanciful than
real, and in most cases altogether dissimilar, yet
in several genera, as in Helianthus, Dipsacus, and

own.
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Scabiosa, it does certainly somewhat approach the

‘character ‘of a calyx, though still chafflike and

merbranaceous.

The tuft is also a hair-like or plume-like appen-
dage, resembling the down in form and substance,
but differing from it in origin and situation. ~Seeds
surmounted with a tuft are always enclosed in a
pericarp, as in Epilobium and Asclepias, which
afford good example for illustration ; but seeds sur-
mounted with a down have no pericarp.

The tail is an elongated and feather-like appen-
dage, surmounting, as in the case of the down and
tuft, the apex of the sced, but formed of the per-
sistent style. It is exemplified in the seeds of -
Clematis (Pl. V1. Fig. 12) and Anemone Pulsatilla,

in the former of which it is twenty times longer

‘than the seed.

The beak is an elongated appendage, formed dlso
of the persistent style, but not feathered.” Tt is
exemplified in the genus Scandiz and Enanthe,
and several other of the Umbelliferc.

The wing is a broad and membranaceous ap-
pendage issuing from the side or apex of the seed,
but sometimes also surrounding the margin. = It is
either solitary, as m Swietenia; or in pairs, as in
Thapsia ; or in threes, as in Moringa ; or in fours,
as in Buck-wheat. If it is attached to the margin
it is entire, as in Allamanda ; or emarginate, as in
Syringa ; or boat-shaped, as in Marigold ; or blis-
tered, as in Cynoglossum omphalodes.

7







PART II

IMPERFECT PLANTS.

Calledalso [MPERFECT plants are plants defective, or ap-

cryptoga-
mous
plants.

parently defective, in one ot other of the more
conspicuous parts or organs, whether conservative
or reproductive, belonging to vegetables in general ;
such as the root, stem, leaf, blossom. Linnaus
characterized them by the appellation of crypto-
gamous plants, because their organs of fructification
are not yet detected, or are so very minute as to
require the aid of the microscope to render them
visible. To this circumstance, perhaps, as well as

* to the apparent insignificance of many of them in

the scale of vegetable being, we are to attribute the
reluctance with which botanists seem to have en-
tered upon thé study of them, and the great ob- |
scurity that still envelopes the subject. Not that
the subject has been left altogether neglected ; but
that it presents unusual difficulties, retarding in-
deed the progress of inquir‘y, but enhancing the |
merit of the sedulous inquirer; as may be exem-!
plified in the case of Dillenius, Michelli, Bulhard
and above all, in that of the illustrious Hedwxgdl

4
{

1

—
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(born, as it has been said, to abolish eryptogamy),
each of whom acquired his celebrity from the
depth or accuracy of his investigation in- this
obscure and difficult department of botany:

As in the perfect plants, so in the imperfect Divisible
plants, the eye readily recognizes traces of a simili- L’l}‘;gfﬁ:i
tude or. dissimilitude of external habit and deport-
ment characterizing the different individuals of
which they consist, and suggesting also the idea of
distinct tribes or families. And upon this principle
different botanists have instituted different divisions,
more or less extensive, according to their own
peculiar views of the subject. But one of the most
generally adopted divisions of imperfect plants is that
by which they are distributed into Ferns, Mosses,
Hepatice, Alge, Fungi ; according to which several
heads I shall now institute my description of their
external structure.

CHAPTER I
FERNS.

 FERNs are herbaceous, and for the most patt Descrip-
stemless plants, dying down to the ground in the E:Eif;:g
winter, but furnished with a perennial root from
| which there annually issues a frond bearing the fruc-
tification. The favourite habitats of many of
them are heaths and uncultivated grounds inter-

02
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mixed with Furze and Brambles; but the habitats
of such as are the most luxuriant in their growth,
are moist and fertile spots, in shady and retired
situations, as on mossy dripping rocks, or by

‘fountains and rills of water.* Some of them will

thrive even on the dry and barren rock, or in the
chinks and fissures of walls; and others, only in

wet and marshy situations where they are half

immersed in water.

SECTION 1.

Conservative Organs.

The Root.—The root of the family of the Ferns, :
as most other natural families, assumes very different |
aspects in_different species. In Osmunda Lunaria

it is fibrous, the fibres being but few. In Asple-
nium Trichomanes it is also fibrous, the fibres being
numerous and closely matted together. In Aspi-

“dium Filiz-mas it is at first also merely fibrous, but ‘
is converted in the process of vegetation into a large
caudex, of which the fibres seem to be only appen-
dages. In Aspidium dilatatum it is tuberous ;4 '

and in Polypodium wulgare it is creeping and
covered with scales. In Pteris aquilina or com-

mon Brakes, it is sometimes described as being
spindle-shaped,  but this is evidently not the fact. |

* Withering, vol. i, p. 355.
+ Smith’js Flor. Brit. p. 1126. ¢ 1 Ibid. 1136,

s
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If a frond of this Brake is taken and pulled up with
the hand, the lower extremity which is black and
discoloured by having been partly sunk in the
earth, and to which some small fibres are occasion-
ally attached, is apt to be mistaken for the root,
and has, I presume, been often mistaken for it.
But the real root from which the frond has been
thus detached still remains in the soil, extending
itself in a horizontal direction, at the depth of from
“three to four inches below the surface, sometimes
simple and sometimes branched, but always fur-
nished with lateral fibres. Its thickness is about
that of the lower part of the frond, the surface
being of a dark and dusky colour partly covered
with a velvety sori of down, and the frond issuing
from it sometimes in clusters, but generally at con-
siderable intervals. To what length an individual
root may thus extend itself I have not yet been
able to ascertain; but I have often taken up por-
tions of root measuring from eighteen to twenty
inches.

The Trunk.—In some Ferns the trunk is a cylin- Modifi-
'\ drical and upright stem ; composed as it were of “"*"™*

several tubes inserted into one another by the ex-

tremities, the insertions forming knots or joints, as
. in those of the straw of the Grasses ; sometimes
. simple and sometimes branched, as in the genus
. Equisetum. In others the trunk, which is also a
| jointed stem, is weak and trailing, striking root at
| the joints, as in Pilularia. In the genus Lycopodium




198

Modifi~

gatiqns.

“from the stem in whirls situated at regular intervals,

Figureand
distribu-
tion.

FERNS. CHAP. 1.

it 1s lash-shaped and creeping, though sometimes
erect at the extremity. But in most of them, that
is in the frond bearing Ferns, the trunk, if trunk it
can be called, is a stipe supporting the frond, if it is
not rather to be regarded as the base of the frond
itself, and the plant altogether stemless. In Poly-
podium Dryopteris it is long aud slender, if com-
pared with the upper part of the frond ; in Poly-
podium calcareum it is short; in Asplenium Tri-
chomanes it is cylindrical ; in Pteris aquilina it is
flattened on the one side; in Adiantum Capillus
Veneris the surface is smooth ; and in Aspidium
Filix-mas it is chaffy or beset with scales.

| The Branch.—Ferns, in general, are not furnish-
ed with any part that can correctly be called a
branch; though some Ferns are furnished with |
parts which are generally designated by that name.
I believe they are peculiar to the genera Equisetum
and Lycopodium ; in the former of which they issue

;md are in their structure similar to that of the stem

itself, as being composed of a succession of dis-
tinct and tubular pieces inserted into one another.

In the latter fhey do not originate in any regular

order, but are also in their structure similar to that
of the stem.

The Leaf-—The leaf, like the branch, is not in
general to be found in the tribe of the Ferns, at least
as a separate and distinct orgﬁn. But leaves are to:
be found in the genus Lycopodium, in which they arqr'
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generally of a strap-shaped figure, scattered pro-
miscuously over the stem and branch, and often so
closely crowded together as to overlap one another
like the tiles of a house.
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The Frond.—The most general feature characteriz- Deﬁm—

ing the growth and habits of Ferns is that of the frond,
being an incorporation of the leaf, branch, and
stipe, as in the genus Scolopendrium. In the early
stage of its growth the apex is in most genera rolled
inwards like a scroll, forming a number of convoluted
curves, which are unfolded as the plant expands, the
figure of the frond being ultimately lanceolate, as in
Aspidium Lonchitis ; or deltoid, as in Asplenium
Adiantum nigrum ; or oval, as in Ophioglossum
wulgatum, and its position erect, as in Asplenium
septentrionale ; or spreading, as in Aspidium dila-

tatum. It is also simple, that is without divisions, as Modifica-

in Ophioglossum, or wing-cleft, as in Polypodium "

wulgare ; or winged, that is either simply, as in
Osmunda Lunaria, or doubly, as in Osmunda
regalis, the wings being also either opposite, as in
Asplenium Trichomanes, or alternate, as in Aspi-
dium Filiz-mas, and the portion of the frond to
which they are attached being, as in the case of
the fructification of the Grasses, denominated the
Rachis.

Its magnitude, at least as regarding British
species, is from a span in length, as in Cyathea
fragilis, to three or four feet, as in Pteris aquilina ;
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but of some of the Exotic species the height is
said to be upwards of ten feet. -

:

SECTION II.

Reproductive Organs.

As Ferns are destitute of conspicuous flowers, so0
they were at one time thought to be destitute also
of seeds, and propagated nobody knows how.
Hence the common opinion so prevalent in ancient

Fern-seed times with regard to the non-entity,* or the invisi-

{,h:: %*3;“’ bilityf of Fern-seed ; anﬂopi’nion that is scarcely

Bt even now expldded among tlie vulgar, though de-

monstrated by botanists to be totally erroneous;

the fruit or seed of Ferns being not only visible to

the naked eye, at least in its aggregate mass as re-

sulting from the mode of inflorescence affected by

different genera, but even the individual seeds by

the assistance of the microscope. The former must

have been often seen, though evidently not attended

to, by ancient botanists; and the latter are said to have

giscover- been first discovered by Cole and Swammerdam

: about the year 1670, as well as distinguished from
the capsules in which they are contained.

* Zrapus e ovx sigsi, Theoph. ilspt Quray 70, I,
t Gadshill. We Have the receipt of Fern-seed—we walk in-
visible. Hen. IV, Part I. Act I Scene I,
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It was still possible, however, that these natu- Made to

ralists might have been mistaken, as Férns‘hacl' g &5
yet been propagated by the sowing of their seeds.
But the experiment was at last instituted in the
year 1789 by Mr. J. Lindsay of Jamaica, as also
about the same time by Mr. J. Fox of Norwich.
The result was in each case conformable to ex-
pectation, and Ferns were obtained from both
sowings. *

The reality of Fern-seed being thus evinced, the Presamed

next object of the cryptogamist was that of the glgi%l'
discovery ‘of the parts of the antecedent flower, 2"
the existence of which was inferred from analogy.
But in pursuit of this object it cannot be said that
cryptogamists have been hitherto so successful
as one could wish. For although Hedwig, that
most able and accurate of all cryptogamic investi-
gators, has indeed detected the parts of the flower in
a variety of genera, or, at least, organs which he
presumes to be the constituent parts of ‘the flower;
yet there seems to be still some considerable degree
of doubt among botanists with regard to the value
of some of his conjectures, and a consequent want
of acquiescence in the legitimacy of some of his
conclusions, y

But where the parts of the flower have not yet Modesof
been detected, the botanist can, at least, direct his f{;‘f,f“"“"“
attention to the mode of fructification, and to the
fruit produced.

2 Lin. Trans. vol. ii. 1 Smith’s Introduc. p. 488.
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Radical. In some genera the fructification is radical, that is
placed upon or rather near the root, as in Pilularia
(Pl VIL. Fig. 1.) and Isoetes, which are generally
regarded as Ferns, though the parts of the flower
are so obvious as to render it doubtful whether they
should not be transferred to the class of conspicuous
flowers, rather than to that of the cryptogamic.*
In the former the flowers issue from the bosom of the
leaves, which are radical, and consist of a recepta-
cle or calyx, anthers and pistils, ascertainable by the
aid of the microscope,{ the seeds being small and
globular bodies lodged in the receptacle, and covered
with a fine membrane.  In the latter the flowers
are immersed in the base of the leaf or frond, and
consist also of a receptacle or calyx, anthers and
pistils, ascertainable by a good magnifier, the
seeds being small and globular bodies lodged in a
capsule. }

Axillary.  In the genus Lycopodium (Pl. VII Fig. 2.) the
fructifications are axillary, that is issuing from the
axils of the leaves, though exhibiting, as I believe |

“even according to Hedwig, no parts analogous to -

stamens and pistils, but consisting ultimately of
kidney-shaped capsules, containing many minute
seeds.

Terminal.  In the genus Egquisetum the fructifications are
terminal, consisting of a succession of whirls of
target-shaped substances attached horizontally and
condensed into a club.like spike terminating the

* Smith’s Introd. p. 488. + Hedwig. 1 Withering.
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stem ; the targets being considered by Hedwig as
forming each a calyx, to the under surface of which
are attached several tubular cells, containing
stamens and pistils, and ultimately, upon becoming
capsules, containing the seed. In Ophioglossum
and Osmunda (PI. VII. Fig. 3.), in which the fruc-
tifications are also in spikes, issuing from a frond,
Hedwig has discovered what he regards as both
stamens and pistils. The capsules, however, are
easily discerned, being of a globular figure arranged
in two rows, and opening crossways when ripe
with many minute seeds. In the former the spike
1s simple, in the latter it is branched.
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But in by far the greater number of Ferns the Dorsal.

fructification is dorsal, that is scattered in clusters
or patches on the back of the frond, as in the
genera Pteris and Scolopendrium (PI. VII. Fig. 4.),
which together with their congeners are generally
designated by the appellation of Dorsiferous Ferns.

In these also Hedwig discovered what he believes to Conjec-

tures of

be the parts of the flower, not indeed including any Hedwic.

thing like calyx and corolla, but stamens and pistils
only, its primary and radical parts. If a frond of
any of the dorsiferous Ferns is taken at a very early
period of its growth and carefully unfolded, there
may be seen with the assistance of a good miscro-
scope, dispersed over its under surface, but chiefly
over that of the midrib, and sometimes also over the
upper surface, a number of small globular bodies,
which when put jnto a drop of water and placed
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undeér the highest magnifier, are found to consist of
a small pedicle supporting a minute globule filled
with a granulated mass. These Hedwig regards
as stamens,* partly from the analogy of their figure,
and partly from their disappearing in the mature
state of the plant as the stamens in other plants dis-
appear before the fruit ripens. The pistils he
describes as globules sitting or supported upon pedi-
cles, which are ultimately converted into the
capsules that contain the seed ; but without speci-
fically determining the stigma.

The above conjecture may, perhaps, be the fact,
but must not be implicitly relied on, at least till sup-
ported by further evidence. And botanists do not
indeed seem to regard it as of much value. Bern-
hardi, a later writer than Hedwig and an observer of
great known accuracy, has introduced a different
bypothesis founded upon a different view of the
subject. He regards the white speck discoverable
on the upper surface of the frond, which is opposite
to the black spot or patch on the under surface, as
the stigma of the dorsiferous Ferns, and the small
globular bodies situated on the edge of the frond as
the stamens. I am not acquainted with the reasons
on which this conjecture is founded, not having
seen Bernhardi’s paper on the subject, but there
seems a plausibility in it beyond that of Hedwig’s,
which, whether it is founded in truth or not, future
observation must be left to decide. But if the fact

* Theoria Fruct.
3

aaley

i
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were even decided, still it would be but of little
practical utility to the botanist from the extreme
minuteness of the parts, and consequent difficulty .
of observation, rendering them wholly unfit for the
purposes of generic distinction.

The fruit is, indeed, discoverable individually by Institu-
the aid of the microscope, consisting for the most ‘g‘;’.?e,‘ii ,
part of a capsule surrounded by an elastic and ool
jointed ring opening transversely when ripe, and
discharging the seed, which is a small and minute
globule. But even this has been found insufficient
for the purposes of generic distinction, the fruit of
almost all the Dorsiferous Ferns being so nearly
alike as to present no essential character sufficiently
striking ; and the situation and figure of the aggre-
gate mass of fruit as assumed by Linnzeus, being, by By Lin-
itself, at least defective.* s

Bat besides the capsule already described as con-
taining the seed, the fructification of the dorsi-
ferous Ferns is also generally accompanied with an
additional integument, called the Indusium. This
is a thin and membranaceous substance covering
the groups of capsules till the period of the matu-
rity of the seed, each group having its separate in-
dusium, originating for the most part in the nerves
or veins of the leaf, but sometimes also in the mar-
gin. In some plants it is circular, in others longi-

* Smith’s Tracts, p. 219,
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tudinal ; in some it consists of one valve and in
others of two valves, which at the period of the
maturity of the seed burst or open, sometimes
towards the nerves and sometimes towards the mar-
gin; but in plants of a similar habit uniformly in
a similar manner. The merit of the discovery is due
exclusively to Sir J. E. Smith, the learned president
of the Linnezan Society of London, who has found
it to be a most decisive criterion for the determining
of natural genera, and the only sure ground on
which the botanist can rely.* In his luminous and
masterly Essay on the Genera of Dorsiferous
Ferns, as also in his Flora Britannica, he ap-
plies to the integument in question the term in-
voluerum, which is no doubt equally appropriate
with industum ; but as the former term is already
pre-occupied in the description of umbelliferous
plants, it cannot with propriety be introduced into
the description of Ferns.

CHAPTER II.

MOSSES.

THE Mosses are a tribe of imperfect plants of a
small and diminutive size, consisting often merely
of a root surmounted with a tuft of minute leaves ;

* Smith’s Tracts, p. 227,

-
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from the centre of which the fructification springs,
but furnished for the most part with a stem and
branches on which the leaves are closely imbricated,
and the fructification terminal or lateral. They are
perennials and herbaceous, approaching to shrubby ;
or annuals, though rarely so, and wholly herbace-
ous, the perennials being also evergreens.
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Their most favourite habitats are bleak and barren And habi«

soils, such as mountains, heaths, woods, where they
are found not only rooted in the earth, but attached
also to the roots and trunks of trees, and even to
the flinty rock ; or immersed in'bogs and ditches,
or floating, though fixed by the roots, in streams of
running water. As they affect the most barren
soils, so they thrive best also in the coldest and
wettest seasons. In the drought of summer they
wither and languish; but in the more moderate
temperature of autumn they begin to recruit, so
that even the chilling cold of winter that deprivés

other plants of their verdure and foliage, and

threatens destruction to the race of vegetables, tends
but to refresh and revive the family of the Mosses.
Hence their capacity of retaining moisture for a
great length of time without discovering any ten-
dency to putrefaction, and of recovering their ver-
dure when moistened with water, even after having
been completely dried and kept in a dried state for
many years. From the extreme minuteness of
their parts they are apt to be overlooked by the
5

tats.
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superficial observer or disregarded by the ﬁov.ieg in
botany, who is attracted, perhaps, only by what is
specious in the plant or flower, but who, when the
desire of botanical knowledge shall have inspired
him with a relish for microscopical observation, will
find the study of the Mosses to be no less interest-
ing than that of the more perfect plants, and the form
and texture of their parts to be no less beautiful
and elegant than that of the most gaudy flowers.

SECTION L

Conservative Organs.

The Root.—The root is generally compased of a
number of small and slender fibres closely matted
together, as in Tetraphis viridula ; or it sends down
a thread-shaped caudex from which the fibres issue,
as in Polytrichum wundulatum ; or the fibres are
themselves branched, as in Neckera witiculosa. The
direction of the root is generally somewhat oblique,
as in Polytrichum commune ; but it is often also
creeping and horizontal, as in Hypnum alopecurum.
The surface is for the most part smooth, but is
sometimes covered with a fine and velvety down' of
a dark or rusty colour, as in Funaria hygrometrica ;
or the fibres issuing from the caudex assume that
appearance, as in Brywm undulatum, one of the
most beautiful of all British Mosses.
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The Stem.~Some Mosses are altogether stemless, Some-
consisting merely of a root surmounted with a few :‘;ﬁ;ng
minute leaves, as in the case of Phascum misticum
(PL VII. Fig. 5.) and Orthotricum Brownianum.*
Others are nearly stemless, no stem being visible
without the aid of the microscope; and all are
diminutive" compared with herbs in general, few of
them attaining to, and still fewer exceeding, ‘a foot
in height. But where a stem exists it is generally Modifica-
like the root, weak and slender, though sometimes "™
stiff and shrubby, as in Hypnum alopecurum. It
is simple, as in Poly¢richum commune ; or dichoto-
mous, as in Mnium palustre ; or branched, as in
Dicranum scoparium. It is also erect, as in Bryum
ligulatum (Pl. VII. Fig. 6.) ; or procambent, as in
Hypnum rugosum ; or pendant, as in Hypnum
crispum ; or creeping, as in Hypnum prelongum ;
or floating, as in Fontinalis antipyretica. It is for
the most part closely covered with leaves, though
sometimies bare at the lower extremity, as in the
barren plants of Bryum roseum. If the species
grows in tufts or patches, a case by no means rare,
the stems are generally, like the root, closely mat-
ted together, as in Zortula ruralis.

Sometimes the lower part of the stem sinks Sinking
annually into the soil, ‘where it sends out small *“™
fibres, and is converted into a root, the original root
being now decayed and converted into vegetable

* Flora Brit. p. 1269,
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surmounted with a minute and slender process re-
sembling a hair or thread. Most of them are fur-
nished with a midrib, (by which they are often
keeled), together with some parallel nerves ; though
many of them are altogether destitute of nerves,
exhibiting an entirely smooth and even surface, as
in Hypnum splendens. Some of them, however, are
farnished with a sort of net-work of veins, inter-
secting one another and giving the whole a finely
reticulated appearance, as in Splachnum reticulatum
(Pi. VIL. Fig. 7). Others are most beautifully
dotted as well as reticulated, as in Bryum puncta-
tum ; and others are delicately streaked, asin Hyp-
num striatum. Their colour is generally of a most
beautiful green mixed with a tinge of yellow,
though when placed under the microscope and in a
strong light most of them are diaphanous, dis-
covering a sort of membranous texture, from which
they derive the property of twisting or curling up
when dry.

In their distribution they are for the most part
closely crowded together, and originating on all
sides of the stem or branch, the apex of the lower
overlapping the base of the higher in the form of |
tiles. In many species they are distichous or two
rowed, giving the stem or branch a winged-like
appearance, and diverging at an angle more or less
acute, as in Dicranum tamarindifolium ; but in
some, though distichous or scattered in their
insertion, the points are all directed to the one




SECT. I. CONSERVATIVE ORGANS.

side of the stem, in which case they are said to
be unilateral, as in Hypnum cupressiforme. In
others they diverge at right angles or are reflected,
and are arranged so as to point three ways,
and somctimes even more, as in Hypnum squar-
rosum. ‘

But besides the leaves proper to the species in
general, plants producing barren flowers are fre-
quently furnished with a peculiar sort of leaves,
which are crowded together at the extremity of the
branch or stem, so as to form terminating stars, by
expanding in the form of r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>