Institutes of botany; : containing accurate, compleat and easy descriptions
of all the known genera of plants: translated from the Latin of the
celebrated Charles von Linné, Professor of Medicine and Botany in the
University of Upsal; First physician to the King of Sweden, Knight of the
Polar Star, and member of the most learned societies in Europe. To which
are prefixed, I. A view of the ancient and present state of botany. Il. A
Synopsis, exhibiting the essential or striking characters which serve to
discriminate genera of the same class and order; as likewise the secondary
characters of each genus, or those derived from the port, habit or general
appearance of the plants which compose it. / By Colin Milne, Reader on
Botany in London, author of the Botanical Dictionary.

Contributors

Milne, Colin, 1743 or 1744-1815.
Linné, Carl von, 1707-1778.
Publication/Creation

London : Sold by W. Griffin, Bookseller, Catharine-street; J. Nourse,
Bookseller to His Majesty; P. EImsly, opposite Southampton-street; Messrs.
Richardson and Urquhart, under the Royal Exchange; F. Noble, opposite
Gray's-Inn Gate, Holborn; and J. Robson, New-Bond-street, M,DCC,LXXI. [i.e.
1771]

Persistent URL

https://wellcomecollection.org/works/aatSmycm

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/













'ﬂ' ® :
SO,

INSTEFUTES

O F

BGy 1A N Y

CONTAINING

Accurate, compleat and eafy Defcriptions of all the known

S it A o7 P I A N-T. S:

Tranflated from the Latin of the celebrated

r

GhH A RL BEs&§8 YON LINNE,

Profeflor of Medicine and Botany in the Univerfity of Upfal; Firft
Phyfician to the King of Sweden, Knight of the Polar Star, and Mem-
ber of mioft of the Learned Societies in Europe,

To which are prefixed,

I, A View of the ancient and prefent State of Botany,

1I. A Synopfis, exhibiting the effential or ftriking Charafters which ferve to
difcriminate Genera of the fame Clafs and Order; as likewife the fecondary
Charaéters of each Genus, or thofe derived from the Port, Habit or general

Appearance of the Plants which compofe it.

Reader on Botany in London, Author of the BorAxicar Dicrionary,

L OLVN Dy o N:

Sold by W. Griffin, Bookfeller, Catharine-ftreet ; J. Nourfe, Bookfeller
to His Majefty ; P. Elmily, oppofite Southampton-ftreet; Mefirs. Richard-
fon and Urquhart, under the Royal Exchange; F. Noble, oppofite Gray's-
Inn Gate, Holborn ; and J. Robfon, New-Bond-ftrect.

M, DCC, LXXI,






il bl e

ADVERTISEMEN T.

A Tranflation of the Genera PraNTarum has
not hitherto been attempted in any language, not-
withftanding the great reputation of its ingenious
author, the diftinguifhed tafte of the prefent age for
improving and diffufing natural knowledge, the ex-
cellence of the work itfelf ; and, above all, its in-
difpenfible ufe to every botanical ftudent. The
characters of claffes and orders, the primary divi-
fions in every method, are generally conftituted from
a fingle circumftance; fo that genera, without the
afliftance of accurate and compleat defcriptions, may
be- eafily referred to their proper place in the ar-
rangement. But in dete&ing the genera of plants,
or referring any particular plant to its genus or af-
femblage, fuch a complication of circumftances muft
neceflarily pafs under review, arifing from a comparifon
of all the parts and modifications of the flower and fruit
of the plant in queftion, with thofe of the genera of
the {ame clafs and order, that it is impoffible, without
the aid of defcriptions, and thofe full and accurate,

to
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to advance a fingle ftep with certainty and precifion.
‘To the learned and claflical reader, the GEnera Pran-
TARUM, in its original form, ferves every purpofe of
information for which it was intended; but to the
illiterate and unclaffical, who, by the way, conftitute
the bulk of thofe whom inclination or chance have
directed to the ftudy of plants, that form proves an
infurmountable obftacle. It deferves likewife to be
mentioned, that many Ladies who would apply with
indefatigable attention to the {cience of plants, are de-
nied the pleafure refulting from fuch a ftudy, for want
of proper afliftance in a language which they under-

ftand.

For thefe reafons, it appeared highly probable that
an Englifh tranflation of the Genera would prove not
altogether unacceptable to the public. To render it, in
{fome meafure, more compleat, the Tranflator has pre-
fented the reader with a Prefatory Fliew of the ancient
and prefent State of DBotany, including a particular
analyfis and illuftration of every plan of arrangement
which has appeared fince the origin of the {fcience.
The utility of fuch a difcuflion is too obvious to be in-
fited on. In chara&erifing the feveral authors which
pafs under review, the Tranflator is not confcious of
having indulged malevolence, or difcovered want of

candour. ‘The merits and defe&s of each method
are,
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are, to the beft of his judgment, impartially ftated ;
their comparative excellence it is the province of the
intelligent botanift to eftimate and determine. He
hopes it will not be imputed to him as a fault, that, in
a few controverted points, he has ventured to differ in
opinion from fome of the moft diftinguithed names in
Botany. Such diflent has been always accompanied
with reafons which, to him, appeared fatisfactory : if
they appear otherwife to the reader, he is at freedom
to think for himfelf, and reje& the opinions, fo lame-
ly defended, as heretical and erroneous. Throughout
" the work, he has endeavoured to exprefs himfelf with
perfpicuity and precifion; and, in enumerating the
chara&ers of the genera, has carefully avoided that af-
fe@ed concifenefs which has lately crept into botanical
defcription, and is totally repugnant to the genius of
our language.

Uron the whole, the Tranflator flatters himfelf that
his hopes of fuccefs are by no means equivocal. The
attempt {urely needs no apology : the execution muft
{peak for itfelf. The Tranflator has devoted his whole
time and attention to the ftudy of plants. In thatde-
partment he defires to be ufeful to the Public: and if,
in the courfe of his repeated endeavours, he fhall be
happy enough to remove that air of myftery, and
difpel thofe clouds of obfcurity in which he found

his
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his favourite {cience involved, he doubts not that the
Public, enemies to the monopolizers of knowledge,
and ever difpofed to encourage laudable purfuits, will
candidly acknowledge that he has obtained his wifh,

The Tran{lator cannot conclude without offering his
grateful acknowledgments to all the friends and well-
* withers of this work, and particularly to John Hyde,
Efq; Governor of the London Affurance, and Fellow
of the Royal Society ; by whofe generous affiftance
he has been enabled to carry it on. With pleafure
could he expatiate on that univerfal benevolence, that
unbounded defire of doing good, which chara&erife
every a&tion of this beft of men, the value of whofe
favours is fo greatly enhanced by the exalted motives
from which they proceed, and the truly engaging man-
ner in which they dre conferred. But he knows the
extreme delicacy of the fubje@, and fhall therefore for-
bear: happy if he has not incurred his - difpleafure
by giving this {fmall, though heart-felt, teftimony of
his goodnefs.

A VIEW
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Charaéteriflical Diftinétions of the Three Kingdoms of Nature.

L L natural bodies confidered in cumulo agree invariably

in certain qualities, hence ftiled the Univerfal Qualities of
Matter. Thefe are Extenfion, Figure, Mobility, Divifibility
and ¥is inertie. Every body is extended, has ﬁgure, may be
moved, is divifible into parts, and is fluggith or inactive. The
univer{al properties of matter, juft mentioned, are the objes
of Natural Philofophy: but being poffefled indifcriminately by
all bodies, become neglected in Defcriptive or Natural Hiltory,
where the fubjets are arranged, not from circumftances of

univerfal fimilitude, but the contrary,
B THE
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THE quiefcent forms of bodies, and their co-exifting qualities,
about which Defcriptive Hiftory is converfant, fufficiently di-
ftinguifh it from Narrative Hiftory, whofe objeét is active nature,
the operations of which are exceedingly diverfified.

Man, with refpect to the anatomy of his body, is, in fome
meafure, a fubject of defcription. Such variety, however, does
he exhibit in pcint of character, talents, capacity, ingenuity and
force, that each individual of the fame age is fufficiently diftin-
guifhed from every other; nay, whole races and ages of men
are diverfified in like manner: fo that human affairs are much
more properly the fubject of Narrative than Defcriptive Hiftory.
Thofe only are, with propriety, to be ftiled fubjeéts of the latter,
where the defcription of a fingle individual exhaufts the defcrip-
tion of the fpecies to which fuch individual belongs. As indi-
viduals conftitute a fpecies, fo a number of different fpecies
agreeing invariably in certain circumftances, confltitutes a genus
or kind ; and genera, having refemblances of the like nature, form
higher divifions or clafles. 'Thus the principal object in Defcrip-
tive Hiflory is to form thefe divifions of the fubjeéts to be de-
feribed ; and, for that purpofe, to enquire minutely into their na-
ture, their different parts, and their refemblances ; as it is upon the
circumftances of fimilitude and contraft that the Method or Ar-
rangement in Defcriptive Hiftory depends. This method of com-
bining different fubjects undera pointof refemblance, is an a&twhich
the mind is continually exerting in the acquifition of knowledge.
No fat or particular is left folitary or detached. The mind
naturally looks for its help-mate; and, by regarding many diffe-
rent fubjeéts under one point of view, facilitates its progrefs in
each attainment. We are always led to generalize. We do fo
m Defcriptive Hiftory; we comprize feveral fpecies under one
genus, and feveral genera under one clafs or order, where

the
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the refemblance in each particular fpecies or genus is invariable
and ftrongly marked. Thus for the purpofe of acquiring know-
ledge eafily, we generalize, we arrange, we feek grounds of re-
femblance. In Narrative Hiftory, where nature is confidered as
active, we generalize her operations; and what in the combina-
tion of mere quiefcent forms, was only matter of arrangement,
becomes here a foundation of fcience, a law, a principle. It is
in this way, that the flight of projettiles, the motions of the
planets, the flux and reflux of the fea, and a variety of other
operations and appearances in nature are adequately explained by
Sir Ifaac Newton on the principle of gravitation, and the firft
law of motion. From Narrative Hiftory then we attain princi-
ples of fcience, by generalizing, or viewing combinations of
effets in their points of refemblance. By generalizing in De-
feriptive Hiftory, we obtain combinations from fimilitude, which
conftitute the knowledge of mere arrangement.

THE operations of nature being but different combinations of
her quiefcent forms in an active ftate, it is abfolutely neceffary
that our knowledge of the quiefcent forms fhould precede that of
ative nature. Hence Natural Hiftory fhould precede Natural
Philofophy, where operations are generalized, and principles of
fcience thence obtained.

THe firft and moft obvicns divifion of natural bodies that
would prefent itfelf, is that into Animals, Vegetables and Mi-
nerals ; or, as they are commonly defigned, the Three Kingdoms
of Nature. In making this divifion, we lofe fight of the points
in which thefe three different claffes of bodies concur, and only
pay attention to the circumftances in which they differ. It re-
quires, however, a perfect knowledge of all the natural bodies
on this globe, and their moft intimate qualities, to form charac-

B 2z teriftic
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teriftic differences which fhall include every individual of one
_ divifion, and exclude the individuals of every other. As fuch a
knowledge has never yet been attained, we have not been able to
fix precife boundaries to any of thefe kingdems. . The marches
are ftill obfcure and undecided : and fuch uncertainty indeed has
prevaiied on this fubje&t, that fome learned Naturalifts have di-
fputed the divifion, being inclined to believe that all natural bo-
dies are comprized in a kind of fcaie or chain, whofe gradations
are beautifully marked by the great variety in all the parts of
Nature’s produétions. Man, as poffefled of thought and intel-
ligence, is placed at the top of this fcale. The inconceivable
variety among men arifing from genius, charaller, capacity and
force, gives rife to as many degrees upon the fcale of intelligence.
As we defcend, Reafon {eems to lofe itlelf, and be confounded
with the finer inflinéts of the higher kinds of animals ; as the
monkey, elephant and herfe. Thus it is, they fuppofe, that
the feveral beings in the world poffefs a place in this fcale ; and
that fuch is the number of gradations, and fo infenfible their
progrefiion, that the lower link in a pariicular clafs of beings is,
by imperceptible fhades, connected with the higher link of a clafs
of beings inferior in their nature to that immediately above it. It
is in this manner that they would connet the moft feemingly im-
perfect animals, as the Polypes, with the Senfitive Plant, which
for that reafon they confider as joining the Vegetable and Animal
Kingdoms. The Vegetable, which, pofiifies the middle place, is
likewife fuppofed to be conneéted with the Mineral Kingdom on
the other hand. ‘The dufty Byfius, a fpecies of Flag, fcarce en-
joys an apparent diftin&ion from the earth on which it grows.

InceNtous howeyer as this Scale of Beings undoubtedly is,
and great as is its utility both in theory and practice, it feems
moit probable, that the three Kingdoms of Nature are perfectly

diftinct
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diftin&- from one another, though men have not hitherto been
extremely fuccefsful in eftablithing the, charaders of each divi-
fion. ‘The truth is, that the. amazing variety which robtains
among natural bodies, fo chara&eriftic of Omnipotence, proves
highly unfavourable toleither pofition, and muft render imperfect
any method of divifion which can pofiibly be devifed. For if we
afcend from thelirregular coalefcence of . the mafs of earth in the
mineral kingdom up to man, as the moft perfect animal, feve-
ral bodies are found in the vaft intermediate {pace, which can-
not be reduced but with the utmeft difficulty into any certain
and definite feries.

DiversiTy of form in the fame fpecies is affigned by
Ludwig, as the diftinctive charaéter’ of minerals;, whilft loco-
motive powers, according to that author, -fufficiently diftinguith
the animal from the vegetable. ‘¢ When we attend,” fays Lud-
wig, ¢ to the difference of- natural bodies, we obferve in fome,
¢ conftantly ‘the fame | form, arifing from the figure, fitua-
¢ tion, .connetion and proportion’ of the parts: in others,
¢ we oblerve no fuch. invariable form, but-are led to de-
¢ termine their nature, from the mixture or aggregation of
¢« the parts.  The former are called Vegetables and Ani-
‘“ mals, and proceed from' feed, and from an egg; the latter
¢« Minerals, and arife from the coalition of’ partlclcs meeting to=
i gcth-:r from a variety of caufes.

“ THE feeﬂ being the vegetable egg, the difference now ad-
¢ duced ferves not to difcriminate vegetables from animals.
¢¢ Betwixt thefe, however, -a ‘manifeft difference obtains. For,
¢« whilft vegetables are devoid of loco-motive powers ; that s,
“ cannot tranfport themfelves, by proper organs, from place to
““ place’; .the animal can perform his appointed motions by the

(41 P'-“'tﬁ
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“¢ parts proper to his frame; fo that even if he isat reft, we may
“ obferve a difpofition or aptitude in his feveral limbs to un-
“¢ dertake their refpective motions.

“ NaTurAar bodies, then, ‘which have always the fame
¢ form or appearance in the fame f{pecies, and are endued with
¢¢ the power of motion, are called Animals, and are fubdivided,
“¢ principally from the organs of progreflion, into quadrupeds,
“¢ birds, fifhes, amphibious animals, worms and infeéts. The
“« doérine of animals is termed Zoology.

«« NaturaL bodies which have always the fame form in the
¢ fame fpecies, and are devoid of loco-motive powers, are called
“ Vegetables or Plants. The do€trine of vegetables is termed

¢ Phytology or Botany.

¢ Narurat bodies which have a different appearance in the
¢ fame fpecies, and although they frequently agree in the inter-
“ nal mafs, differ in external ftruéture, are called Minerals. The
“ dodtrine of minerals is termed Mineralogy. This kingdom
“¢ of nature is frequently ftiled the foflil kingdom, becaufe feveral
“ bodies pertaining to it are dug out of the bowels of the earth.
¢« Others, as Linnwus, call it regnum lapideum, becaufe the great=
¢ eft part of bodies belonging to it have earth for their bafis.
¢ The term Mineral, is, perhaps, to be preferred, as feeming
¢¢ to indicate a body formed by the coalition of earthy particles
* varioully mixed together.

““ We allow,” fays Ludwig, after enlarging upon this diftin-
¢tion, ¢ that the differences juft propofed, are often not fuffi~
“ ciently circumfcribed in their limits. The wrtice marine,
““and other zoophytes, feem to open a communication betwixt

‘¢ animals
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¢ animals and vegetables ; as do the mofles, lichens, lithophyta
¢ and chryftals betwixt the latter kingdom and that of mine-
#¢ rals. 1 ¥et as the principal clafles of natural bodies” (continues
he) ¢ may thence be certainly enough defined, we reft in this
¢ divifion, being perfuaded that doubts of a fimilar nature will
¢ arife upon the foundation of any mode of arrangement what-

“ ever.”

.. Favourasry, however, as Ludwig is inclined to think of
this diftribution, it is far from being either exact or fatisfactory.
Chryftals and petrefactions have always a regular figure in the
fame fpecies. - There are plants which are not fixed to one place,
and animals which are, as Corallines, and fome of the teftaceous
‘tribe. * Linnzus’s diftin&ion, after Jungius, is much more ac-
curate. ** Lapides crefcunt; vegetabilia crefcunt & vivunt;
¢ animalia crefcunt, vivant & fentiunt.” That is, as it is well
illuftrated by a modern author, minerals have increafe without
life, organized parts, regular growth or fenfation. Vegetables
have a regular growth and a degree of life, but no fenfation.
Animals grow, live and feel. Minerals have no wveflels. Vege-
tables have veflels for their nutritive juices. Animals have nutri-
tive veflels and nerves, a peculiar and diftin& fyftem and the caufe
of fenfation. Here then we have found an effential, univerfal
and invariable difference of the three great clafles or kingdoms
of nature. Minerals wanting veffels, though they may be en-
creafed by an addition of parts, cannot have a regular growth ;
for that muft depend on organized veflels. Plants having veffels,
may have a regular growth ; for it is the effect of their proper
office:: but wanting nerves, they cannot feel ; that being the
quality of nerve alone.  Animals, which have nutritive veflels
and nerves, grow and feel; thefe being the offices of thofe two

fyftems.
THIs



8 A AVTICEEW 17 O Fa T-H'E

Tuis. fixed character ‘being eftablifhed, 'the fenfitive plantand
-fome other well-known inftances ftill recur. “All that can be faid
with refpe& to fuch inftances is, ithat they are ;exceptions to the
general-law-of their being ; for nature makes-all her changes by
minute gradations, and leaves no great gap 'in the univerfal ‘chain.
In fine, a diftinctive charatter being eftablifhed, there can: be
little difficulty or confufion.

VeGeETABLES then are placed in. a middle, ftate, between the
fentient animal and' the 'unorganized mineral ;  inferior to the
former, fuperior to: the latter. - Animals and vegetables agree in
many particulars. - They grow, and are nourithed. ' They are
furnifhed ‘each with an organized ftrucure, that is, confift of
parts which co-operate in producing the changes that are effected
in their frame. ‘The nourithment, which they receive in a very
different manner; the vegetable from the foil in which it is
placed; " the animal’ fearching about in queft of it; is filtrated
through the veflels, and by a procefs which we cannot explain,
affimilated to the {ubftance of the plant or animal, {o as to repair
-its wafte; and increafe its growth. Thus an analogy manifeftly
obtains betwixt vegetationand the animal ceconomy. The root at-
“traéting moifture from the {oil, and abforbing it, may aptly enough
be compared to the ftomach and lacteals of animals; the courfe
of the fap to the circulation of the blood ; the abforption of the
redundant - moifture by the fun, to animal perfpiration. Accord-
ingly fuch terms:have 'been invented, and we fpeak of the cir-
culation of the fap, the peripiration and refpiration of plants.
“Stronz, however, as this analogy is, we cannot explain any of the
facts in the one fubje¢t by thofe of the other.  Their laws and
modus operandi avequite diftinét. - No-fac in vegetation can
explain’ animal heat.© In fine, mechanics, vegetation, animal
ccconomy, and intelligence, are fubjets that are quite diftinét,

totally independent, and can never explain cach other.
SECTION
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S B OBV SO IN IT.

The extent of Botany, its advantages, and the obflacles that
have retarded its pragrefs.

HE preceding fecion eftablithed the geography of my

fubje, by fixing its limits, and afcertaining its precife
place in the extenfive department of natural knowledge. I p}c«
pofe, in this fe€tion, as a proper introduction to this part of the
work, to lead the reader into an enquiry refpecting the advan-
tages which attend the ftudy of Botany, the extent of that
fcience, and the difficulties which have proved obftructive of its
progrefs.

Naturar hiftory, in its feveral branches, is an entertaining
as well as ufeful ftudy.  To the former of thefe characters, none,
I am confident, will difpute its claim. Thofe even who
have been moft lavith in inveives, allow it to pofiefs this
merit : if that can, with propriety, be faid to poflefs any merit
‘whatever, which has not utility to recommend it. And, in-
deed, what fludy can be more entertaining ; nay, I will go far-
ther, what can be a more rational and manly ftudy than that by
which we attain an acquaintance with the works of nature!
The curious inftinéts of animals, the beautiful variety in the ve-
getable tribes, the hidden wonders of the foffile kingdom, ‘are
objects which awake attention, and prove an inexhauitible fund
of pleafure and delight.

C INDEPEN-
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InpEPENDENTLY of its utility, the ftudy of natural hiftory is
with peculiar propriety recommended to [uch as enjoy ftill life,
or who intend to vifit foreign countries.

NoTHING can be more fuited to the innocence and gay fim-
plicity of the country than the ftudy of Botany. No fituation
can be more favourable for fuch a ftudy. - The country i1s Na-
ture’s perpetual refidence; it is there fhe puts on her richeft
attire ; it is there fhe appears in her mol'l: engaging charms : and
void is he of fenfibility indeed, who can view with unconcern
fueh artlefs beauties !

To acquire a knowledge of the natural productions of their
ewn country is now pretty generally an object with gentlemen
who enjoy the advantages of a liberal education. To travel with
profit, 'we muft extend our views. From difference of foil,
climate, and a variety of concurring caufes, nature, in -different
countries, aflumes very dlﬂLI’Lﬂt‘tppL‘ll‘&ﬂCEE. Let us familiarize
ourfelves to thefe appearances, and, not contented” with a bare
knowledge of nature as fhe exhibits herfelf to us at home, let us
view her in the various modes and dreffes which fhe is pleafed to
aflume.

A TrAverLrER very naturally enquires into the geography of
the countries which he purpofes to vifit, their boundaries, extent
and fituation, their cities, mountains and rivers ; the manners
and cuftoms of the people, their policy and government. The
‘man, curious in nature, will go a ftep farther ; he will make him-
felf acquainted with the internal geography, if I may be allowed
that expreffion, of the different countries through which he is
to pafs. His knowledge will not be confined to the fituation and
extent of rivers, forefts and mountains; he will ikewifle know

what
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what he is to expect in thofe rivers, in thofe forefls, and on thofe
mountains.

I saip, that natural hiftory is an ufeful ftudy. Can we for a
moment doubt it, when we recolle that it furnithes one of the
ftrongeft arguments for the exiftence of a fupreme intelligent
Being? To produce a flronger proof of its utility is impoffible :
to cnforce the ftudy from other motives is unneceflary. - The
works of God are the moft eafy and intelligible demonftrations
of his being and attributes ; and he who carefully ftudies thofe
works may be truly faid, in the beautiful language of the poet,
¢ To look through nature up to nature’s God.”

BuT to be convinced of the utility of Botany, let us confider
its extent. ' And here it is to be obferved, that, in our refearches
into natural bodies, we cither pay attention to the external fur-
face only, and the corporeal properties obvious to the {enfes, par-
ticularly to that of fight, and. thence inftitute the diftribution
into genera and fpecies ; or we fearch into the internal fabric,
by diffe@ing or refolving the parts which are conftituent of the
bodies, and thence deduce their origin and changes.  'The know-
ledge refulting in the firft cafe is called the hiftorical knowledge
of nature, or natural hiftory, properly fo called; in the latter
cafe, the fcientific or phyfical knowledge of nature. ‘What ob-
tains with refpect to natural hiftory in general, holds alfo in con-
fidering the parts of which it is compofed. Thus, Botany,
a part of natural hiftory, is either hiftorical or phyfical. Phy-
fical Botany, or the philofophy of plants, treats of the con-
ftituent parts of vegetables, their internal fabric or ftruure,
their fluids and folids, and the motion of the former through the
latter. Hence the circulation of the fap, the perfpiration and
refpiration of plants by the leaves, and a variety of curious pha-

Gz - nomena
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nomena in the vegetable wconomy ‘connected with gardening,
arrange themfelves under the extenfive head of Phyfical Botany." -

ImrorTANT as the philofophy of plants certainly is; it can-
not be denied, that the 'various ’diftributions into fpecies and
genera from circomftances of refemblance in the external forms
and appearances of plants, and the numerous fyftems or ‘com-
binations thence arifing, ‘are the proper objets ‘of - Botany.
Hiftorical Botany then is Botany properly fo called’; and’to have
an accurate and extenfive diftinétive knowledge of plants, as con-
ne&ed by fimilitude, or feparated by contraft, is to be an expert
botanift. ¢ Botanicus,” fays Linnzus in the Preface to his
Genera Plantarum, * eft ille, qui vegetabilia fimilia fimilibus, &
¢« diftincta diftintis nominibus, cuicunque intelligibilibus, nofcit
“ nominare.” = The fame idea predominates in Boerhaave’s defi-
nition of Botany, which, accordifig’ to' that learned author, is |
¢ a part of natural knowledge, by means of ‘which, plants are
¢ moft certainly and eafily known, and engraved on the me-
““ mory.”

BuT whither does all this tend? For as yet we have {een no ufe-
ful purpofe that fuch a diftinctive knowledge, however extenfive,
is calculated to promote. Is it then to be acquired merely for its
own fake ? Or would the pleafure derived from fuch an ufelefs
acquifition make amends for the labour and time which had been
fo improperly and fruitlefsly beftowed ? Let us pay attention to
thefe queries ; they will, perhaps, lead us to obviate one of the
ftrongeft objections that can be made to the {cience of Botany.

I BeEGiN with obferving, that a diftinctive knowledge of the
feveral orders of plants, fuch as can be acquired by infpection
alone, the moft intimate acquaintance with the various refem-

blances
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blances and contrafts vpon which thofe orders are founded, are
of little importance confidered by themfelves. A man poflefled
of fuch knowledge, without applying it to any ufeful purpofe,
has, indeed, fpent a great deal of time ingenioufly upon trifles,
which might have been more honourably devoted to the good of
fociety, and the exertion of genius. Uninterefting, however, and
even detrimental as acquifitions of this kind may prove, when
attained merely for their own fake, their tendency to promote the
purpofes of ufeful fcience is indifputable; and where that ten-
dency is feconded by proper induftry and application, the acqui-
fitions them{elves muft rife proportionally in our efteem. With
propriety, therefore, is Botany divided into two great parts; the
firft, refpe@ing the knowledge of the feveral parts of vegetables,
and their various aflemblages, as connefted by refemblance, or
diftinguifhed by contraft ; ‘the fecond unfolding their properties,
virtues and medicinal powers. The relation betwixt thefe parts
is mutual and dependent. The latter cannot be acquired with-
out a competent knowledge of the former ; the former, though

attainable without any fuch affiftance, derives its utility from its
application to the latter.

Txe reality of this mutual dependance betwixt the two grand
objelts of botanical knowledge may be inferred from the want
of fuccefs which has accompanied every attempt to difunite parts
fo clofely connected. The ancient Botanifts, particularly Ari-
ftotle, feem to have paid very little attention to the refemblances
on which a diftin@tive knowledge of plants is founded; their
aim was, to poflefs themfelves of the ufeful part of the fcience,
without encountering its difficulties. The event, however, has
fhewn, that they were egregioufly miftaken; and, that, by en-
deavouring to afcertain the powers of vegetables, without a pre-

vious
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vious knowledge of vegetable arrangement, they, in effe, laboured
to attain an end, without ufing the proper means to accomplifh it.

SensisLE of the inconveniencies to which this error had
fubjecled the feveral departments in natural hiftory, the moderns
have beftowed their attention principally on defeription and
{fyftematic arrangement ; and, from an excefs of refinement, too
common in modern times, hayve hurried into an error of much
worfe tendency than that which they laboured to avoid. A nice
and fcrupulous attention to the minutiz of {cience is the cha-
rateriftic diftinction of the prefent age ; and in no f{cience is this
minutely difcriminating {pirit fo confpicuous, or {o detrimental,
as in Botany, Not that to difcover refemblances, even the moft
trifling, is in itfelf hurtful to fcience ;- on the contrary, every fuch
difcovery, if properly digefted, is an acceflion to fcience. But
it is to be feared, that, in proportion as thefe minute refemblances
engrofs the attention, we fhall lofe fight of the great object of
our putfuit; and, involved in fancy and chimara, ftop fhort at
the means, without having either inclination or ability to attain
the end. In fine, we fhall reft in a bare knowledge of vege-
table produétions, without applying it to thofe purpofes which
alone determine its utility.

But from all this it were quite unphilofophical to conclude
that natural hiftory in general, or botany in particular, is an ufe-
lefs ftudy. The very beft things are liable to be abufed. But
is fuch an abufe to be employed as a folid argument of their fu-
tility and ufeleflnefs ? By no means.  The fame fcience which
has been difgraced by a butterfly-catcher, or a hunter after cockle-
thells, is immortalized by the labours of a Bacon, a Boyle, and
a Linnzus.

Pre-
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Prrjupices, however, of this kind, have been entertained ;
and, becaufe a diftinctive knowledge of plants muft neceflarily
precede that of their virtues and medicinal powers, men wrongly
imagined that clafling and arranging plants according to certain
minute refemblances was the fole bufinefs of the botanift. They
condemned, therefore, the fcience as frivolous and ufelefs, be-
caufe, perhaps, fome had ftopt fhort in the road, without feek-
ing to obtain what fhould have been the main object of their

purfuit.

I rinp I bave been infenfibly led from the advantages that
attend the ftudy of Botany to its difficulties ; and of thefe we
have already encountered the moft formidable. Let us take a
fhort view of fome other circumftances in the nature of the
{cience which have been found obftru&ive of its progrefs.

Wuere _ the differences are firiking, the knowledge of a fub-
je& is eafily obtained. Plants are remarkably fimilar in their
form and appearance, and are therefore extremely difficult of in-
veftigation.

App to this, that the objects about which Botany is conver-
fant are exceedingly numerous and minute. They can therefore
only be diftinguithed by minute examination, which few, but
thofe of a curious turn, are difpofed to afford them; and hence
the progrefs of the fcience has been at all times flow and incon-

fiderable.

. Tae confufion too that has ever prevailed in botanical language,
and which is not yet totally removed, has been a mighty im-
pediment to its progrefs; and the great uncertainty in fixing the
genera, which Linnzus, the Father of modern Botany, has at

length
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length ac-:-:rmpliﬂ]ed, added to the other difficulties already men-
tioned, muft have given a beginner a very unfavourable idea of
the fcience he intended to ftudy.

Berore I leave this fubject, I'muft take the freedom to men-
tion that I am not amongft the number of thofe who think that
the fcience has been injured, or rendered more difficult by the
great number of methods, or, as they are called, fyftems, which
have been conftructed for arranging vegetables. As each of thefe
fyftems is founded upon the ftruture of a particular part of the
plant, it is evident, the greater number of fyftems we are ac-
quainted with, the more knowledge fhall we have acquired of
the different parts upon which fuch fyftems are founded. By
an arrangement from the ftrufture of a particular part, as the
root, I am led to confider that part with attention, as it exhibits
itfelf, not in a few plants, but through the whole vegetable fy-
{tem, when, perhaps, without fuch a remembrancer, I might
be apt to difregard or overlook it altogether,

Havine in this manner endeavoured to obviate the principal
objettions which have been made to the fcience of Botany, and
enumerated the chief difficulties which it has encountered in its
progrefs, arifing almoft folely from an ill-grounded opinion of
its being little elfe than a fimple nomenclature, or, at beft, cal-
culated merely for amufement : I thould now proceed to diret
the reader’s attention to the main objet of this prefatory VIEW,
for exploring which he is now fufficiently qualified. It will not,
however, be improper previoufly to mention the apparatus with
which every beginning Botanift ought to be furnithed for the
more ealy and accurate examination of plants; and to that pur-
pofe I fhall dedicate the remaining part of this fection.

THE
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TuE apparatus in queftion is as follows :

A smarr magnifying glafs for viewing the minute external
parts, as thofe of the flower and fruit. Linnzus’s genera, the
charalters of which are taken from very minute parts, render
fuch a glafs abfolutely neceflary.

A sHaArP needle for diflection.
A microscopre for viewing the internal ftructure, and thofe
external minutiz which elude the naked eye. '

A Boranicar knife.
On herborizing excurfions into the country, a {mall tin box
for containing {pecimens of the plants which have occurred in the

progrefs. Dillenius was the author of this invention.

In difleCting plants, particularly with a view of inveftigating
their feveral internal parts, and feparating them from one a-
nother, maceration in water is necefiary.

PuTRrEFACTION toois of fingular ufe in this refpect.

WHhERE {pecimens cannot be procured, the botanift thould have
recourfe to the beft engravings of the feveral parts, as Tourne-
fort for the external, Grew for the external and internal parts;
Blackwell’s herbal, Miller’s figures, and Flora Lapponica, for the
entire plant.

In the delineating of plants by figures, Columna, Dillenius,
Aubriet and Ehret, are eminent. The two former were pro-
fefled Botanifts; the two latter artifts, who, by long experience,

became Botanifts. Such figures, to be perfect, ought to exhibit
D all
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all the parts, even the moft minute.  Particular attention is
likewife to be given to their fituation and natural fize.

Tue beft figures on wood are thofe of Gefner and Rudbec-
kius; on copper, Ferrarius, Dodart in 1676, Breynius, Com-
melin, Loefel, Rheede in 1678, Hermannus, Tournefort in
1694, Vaillant in 1718, Micheli in 1729, Haller in 1742, ‘and
Millar the Engraver, in his feries of plates explanatory of the
Linnzan {yftem in 1770; on tin, Dillenius; out-lines without
thade, Brunsfelfius in 1530, Fuchfius in 1542, Clufius in 1576, *
and Father Plumier in 1693, illuminated or coloured after na-
ture, Martin in 1728, Blackwell, Catefby in 1731, Weinman,
Ehret in 1748, Trew in 1750, and Millar in 17703 engraved
or imprefled from the leaves themfelves, Heflelius’s American
plants in 1707; and Knipphofius, a German, in 1733.

Or Botanifts who have written an Univerfal Hiftory of plants,
the moft eminent are J. Bauhin, Morifon and Ray. Of par-
tial hiftories, or the defcription of a particular clafs of vege-
tables, are Dillenius’s arrangement of the mofles ; Sceuchzer
and C. Bauhin’s defeription of the graffes ; Plumier’s American
ferns ; Pomet, Valentine, and Godfrey on the officinal plants.

Or fuch as have employed their refearches upon one vege-
table only, the principal are, Dillenius on the ficoides, or fig-
marigold ; Boerhaave on the profea ; Kempfer on tea; Haller on
garlic, and the mountain fpeedwells; Breynius on the famous
ginfeng of China; Bradley on the aloe; and Linnzus, in fome
detached pieces in the dmanitates deademice ; {uch as the differ-
tation upon the dwarf birch, the plantain tree, the fig, paffion-
flower, lignum colubrinum, and {everal others.

AMoNG
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Amonc the enumerations of the indigenous or native vege-
tables of any particular place or country, or, as they are called,
Floras, may be ranked in the firft place Linnzus’s Flora Suecica,
and Lapponica ; Haller's Helvetica ; Ray’s and Hudfon's dnglica ;
Magnolius’s Monspeliaca ; and Gmelin’s Sibirica.

Ax enumeration of the plants that are cultivated in any gar-
den, whether public or private, is termed by Botanifls, Horrus.
The moft eminent of thefe are Linnwzus’s Horfus Cliffortianus ;
Gouan's Hortus Monspeliacus ; and in England, lately publifhed,
Hill’s Hortus Kewenfis, containing a catalogue with fhort generic
characters of the numerous and valuable collection of plants in
the botanical area of the gardens at Kew.

Or -travels for the improvement of botanical knowledge,
the moft noted are, Sceuchzer’s journey over the Alps; that of
Calceolarius and Pona to Mount Baldus; Ray's travels and
voyages ; Tournefort’s voyage to the Levant ; Adanfon’s voyage
to Senegal ; Gmelin’s travels into Siberia ; ‘and lately publifhed,
under the aufpices of Linnzus, the travels'of Dr. Frederic Haf-
felquift into the Eaft, for the purpofes of advancing natural
knowledge. The reader, curious in thefe fubjes, may like-
wife confult Profper Alpinus and Shaw on the plants of Egypt;
Sloane and Brown’s natural hiftory of Jamaica; Rheede’s plants
of Malabar; Hernandez and Feuillé on the plants of Mexico
and Peru; and the valuable colle@ion publifhed by that inge-
nious traveller, Kempfer, by the title of Amenitates Exotice.

Tue beft writers on the anatomy and phyfiology of plants,
and the vegetable ceconomy are, Grew, Malpighi, Duhamel,
M. Bonnet, Gefner, Ludwig, and the late learned Dr. Stephen
Hales, in his excellent treatife, entitled, Vegetable Statics.

D2 THE
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Tue powers of vegetables, and their influence upon the
human body, have employed another fet of writers, as Pomet,
in his hiftory of drugs, and the numerous writers on the Materia
Medica. Geoffroy and Tournefort have confidered plants in this
light as chemifts ; Porta, Bodenftein, and Pappen as aftrologers;
Haflelquift and Camerarius as hotanifts.

Ox the culture of plants, or gardening, the moft approved
Englith authors are Bradley in various pieces, and Miller in his
Gardener’s Dictionary.

For an explanation and application of the fexual {yftem, the
reader muft confult all Linnzus’s’ books, particularly the P/i-
 Iofophia and Critica Botanica; Sponfalia, Genera & Species Plan-
tarum, and the fecond volume of the Syfema Nature. The
firft-mentioned book contains the rudiments of the {cience, as
new-modelled by Linnzus. The fecond is a rationale of the
new botanical nomenclature; the third contains the arguments
for the {ex of plants, with a particular illuftration of the method
founded by the author upon that doé&rine. The Genera Plan-
tarum, to a tranflation of which this View of the State of Bo-
tany is prefixed, contains exact and compleat defcriptions of the
parts of the flower and fruit, and is an application of the terms
refpe@ing thofe parts delivered in the Philsfophia Botanica. In
examining flowers therefore, with regard to their minute parts,
and their feveral modifications, the book juft mentioned muft be
our conftant companion.

Tur Syflema Nature contains the eflential charaders only of
the genera, together with the fpecific differences, or characte-
riftical marks of all the known fpecies of each genus. This
book then begins to be ufeful after a competent knowledge is

obtained
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obtained of the parts of the flower: and fruit by the affiftance of
the ‘Gencra Plantarum, and: the obje& is, not to apply terms,
but to explore plants. It is then that by comparing the effential
or ftriking charalters in the Syfema Nature with thofe of the
plant. to be difcovered, .we can, with great facility, afcertain the
genus in queftion ; and, byapplying the terms ufed to denote the
fpecies, the {pecies, alfo.

As the fpecies can in this manner be explored by the affift-
ance of the Syflema Nature, the ufe of the book entitled Species
Plantaram, may feem, in fome fort, to be fuperfeded. The
fact however is; that the laft-mentioned work is not folely ufe-
ful in dete&ing the fpecies of plants: it contains likewife the
fynonimous names of the moft approved authors, together with
the place of growth, and duration of each particular {pecies:
and is chiefly calculated for the experienced Botanift, whofec
object is not to explore plants, but to obtain as much informa-
tion as he can from different authors refpecting the hiftory of
plants already known.

Tue f{cientific, or technical terms of Botany, as new-modelled
by Linnzus, are colle@ed by that author in his Philsfephia Bo-
tanica, and arranged in a particular order by Johannes Elmigren,
a.pupil of . that celebrated Naturalift, ina paper publifhed in the
fixth volume of the ;fm;z:m‘affs Academicee. Thefe terms, by
reafon of their numbq, and the great confufion that obtains
among them, give no fmall difcouragement to the beginning
Botanift. In a fcience of fuch minute inveftigation as Botany,
and where thc fuh_ic-:'i‘ts to be examined are fo remarkably fimilar,
the neceiﬁty of the utmoft. prem{ion is obvious. Till very lately,
however, the nnmenclaturc of this fcience was exceedingly de-

fe&w& in thls rcfpe& Linnzus has to:aily reformed the lan-
: guage
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guage of Botany, and, indeed, ina great meafure, introduced a
new language into the fcience. The Linn=zan terms, notwith-
franding, are far from being unexceptionable. Of Greck ori-
ginal, they caft an air of obfcurity, and even myftery, over a
fcience which, of itfelf, i;a fimple and perfpicuous. ' Many of
them t oo are totally unclafiical ;' few convey the meaning readily ;
not to mention the great number of fynonimous terms, than
which there can be no greater imperfection in fcientific language.
The fource of this error is to be traced in the bad arrangement
or difpofition of the terms themfelves. All fcientific terms are
properly divided into general, and fpecial ‘or particular. Such a
divifion prevents the ufe of fynonimous terms.  General terms I
call fuch as can be applied to all the parts of plants indifcrimi-
nately, and may be arranged under certain modes, as of dura-
tion, figure, place, fituation, 'furface, margin, fummit. The
particular or fpecial terms are fuch as apply to a particular part
only. Thus, whatever is peculiar to the root, ftem, or any
other part of the plant, is arranged with the fpecial or par-
ticular terms belonging to that part. Whatever applies not only
to the root or ftem, but to all the parts 1nd1ﬁ'¢renﬂ}r, is a gene-
ral term, and arranges accordingly.

Tue language of Botany being now eftablifhed, it is difficult,
by the method juft propofed, to give a general fignification to
fuch terms which fhall apply to every part indifferently. The
alteration now offered is rather infended as a fpecimen of the
manner in which the language ought to have been originally
conftructed, than as a perfe@t reformation of its prefent con-
ftru@ion. For as the fame general term applied to different parts
has originally received a different meaning, it is impofiible, by
new-modelling the method or arrangtment to remove that in-

convenience,
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convenience, unlefs by altering the fignification of terms, and
thus, in effeét, inftituting a new language.

Or the application of each term, the beginner need not be
follicitous for examples : fpecimens of the moft uncommon or
remarkable are fufficient; and frequently a juft and precife ex-
planation will fuperfede the neceflity of either {pecimen or fi-
gure.

Tue laft auxiliary to the beginning Botanift that I fhall men-
tion, - is 'the ufe of thofe collections of dried plants, generally
known by the name of Herbaria and Horti ficci.  In collefting
plants for this purpofe, care is to be taken that they are not ga-
thered when moift, and that they be kept from moifture after-
wards. They are likewife to be compleat in all their parts, even
to the minuteft organ of fruification. The procefs of drying,
and ﬂlfpﬂﬁt’lg them on paper, 15 not .ﬁ!bjﬁ&ﬂd to ru]es, bcing Ell=
urely direéted by the fancy of the colleGtor. Some fix the plants
to the paper with glue, others ftick them into it; and a third
fort faften them upon it by means of pins. The fecond method
is, in my opinion, preferable; for the glue proves frequently
detrimental to the plants, and if difpofed by the latter method,
they are always apt to drop out. One plant only is to be placed
betwixt each (heet, which ought to have a moderate weight laid
upon it, and to be turned at leaft once in twenty-four hours.
When the collettion is compleated, or even immediately after it
is begun, if agreeable to the colleCtor, the plants are to be ar-
ranged according to fome approved fyftem ; and the names, both
generic and fpecific, together with fome circumftances refpeding
its hiftory, to be affixed to each fpecies. Linnzus has defcribed
a cheft capable of containing fix thoufand dried plants, in which
the divifions or cells correfpond to the number of clafles in the

fexual
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Natural and Artificial Metheds  diftinguifhed.

HE terms Syftem and Method are frequently ufed, with-

out any precife idea being affixed to either. Before, there-
fore, we can pronounce with certainty of the merits of any me-
thodical diftribution whatever, we muft remove this ambiguity,
and give a determinate meaning to the words in queftion.

A SysTEM then is a mode of arrangement by which a num-
ber of detached or complicated ideas are reduced to one fimple
and general idea founded upon principles demonftrated neither
to be abfolute nor true, but {uppofed fuch, with a view of con-
ducting to fome important knowledge, of which we are ignorant.
Diametrically oppofite to this method of compofition, termed
Synthefis, is that by which a whole is decompeunded into its moft
fimple parts. This mode of reafoning is ftiled Analyfis; and
the defcription of thofe fimple parts which are its objec, De-
finition. What pofition, or the rule of falfe, is in Arithmetic,
Hypothefis or Syftem is in Phyfics. In both, the fuppofition,
which is often manifeftly falfe, leads in fome cafes ecither direétly
to the truth, or to fome circumftance that is fo conneéed with
it, as to render the difcovery unavoidable. I fay, in fome cafes,
becaufe moft commonly fuch f{yftems lead only to conjeftures, to

paradoxes, and analogies contradicted by the fenfes.
E A MEeTHoOD
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A MeTHop is an arrangement of bodies approximated by
{fome agreements or refemblances in the bodies themfelves. The
idea or principle refulting from thefe agreements, is general, and
applicable to all the bodies indifcriminately; but is never re-
-garded as abfolute, invariable, nor indeed fo general, as in no cafe
whatever to admit of exceptions.

Tnus the fole difference betwixt method and fyftem confilts
in the different idea which the author attaches to his principles,
regarding them as variable and lefs general in the former, as ab-
folute and invariable in ' the latter. In excellence, therefore,
fyftem muft manifeitly yield to method, from its extreme un-
certainty, and tendency to deceive.

IT has been faid that'a previous knowledge of vegetable ar-
rangement, far from being fo neceffary as is pretended, does not
even facilitate the knowledge of plants : and a ridiculous diftinc-
tion has been fuggefted, whereby to know plants fiffematically,
and to know them praétically, have been placed iu'dirgft op-
pofition to each other; as fubjects, that if not abfolutely incom-
patible, are, at leaft, perfedly diftinct and totally independent.
1 know but of one cafe, and that not attended to by the authors
of this diflin€tion, in which it can, with any degree of propriety,
be vindicated. 'Fhe rationale of‘any fyftem, its plan, its prin~
ciples, may be compleatly acquired, without the previous know-
ledge of a fingle plant. ' I can conceive a novice in'what is called
the practical part of Botany a compleat mafter of the theory :
in fo far the theory is independent of the practice. But will it be
ferioufly affirmed  that the praice is equally independent of the
theory ? Or can it be pretended that there is a man to be found
thoroughly verfed in plants, and yet totally ignorant of the prin-
ciples of Botany'er’{yftematic arrangement? What then'is the:

- practical
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practical knowledge of  plants. fo much infifted on ? An appli-
cation of the principles of arrangement, which, however in-
dependent of that knowledge, is only ufeful as it conduces to its
advancement. Suppofe an ignorant nurfery-man, pluming him-
{elf upon the knowledge he had acquired at fecond-hand, of the
few plants raifed in. his garden from feeds which, together with
their names, had been tran{mitted to him from different coun-
tries, thould aflert the fuperiority of his practical knowledge, as
he would undoubtedly term it, and throw the moft illiberal in-
vectives on fcientific principles which he had not capacity to
comprehend, I would ftop his career, by enquiring in what his fo
much boafted knowledge confifted, and whether it was at all
communicable to others ? To this laft interrogatory he would
doubtlefs reply in the affirmative ; and yet the truth is, that fuch
a pretender to fcience cannot diftinguith between one plant and
another, nor of confequence, communicate to others his caufe of
knowledge. When he fees a Magnolia, a Kalmia, a Browallia,
he remembers the names by which the plants in queftion have
-been tranfmitted to him; but it is the names only that he re-
members; for alk him by what invariable marks or charaters
he recognizes fuch and fuch plants, his filence as well as furprize
give conviction of his ignorance., Such is the practical know-
ledgeof plants that is acquired independently of fyftematic arrange-
ment !— a knowledge which is neither diftinctive, nor can be
communicated to others, as its caule cannot be affigned,

BoranisTs have diftinguifthed two kinds of methods, na-
tural and artificial. = The excellence of the former has been fully
commemorated by almoft every writer on Botany. Its clafles
or primary divifions are true natural families founded upon nu-
‘merous, permanent and {enfible relations, which are effentially
the fame in'all the plants of each particular family or aflemblage.

E 2 Thus
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Thus the whole vegetable kingdom 'is diftributed by nature into
a fort of progreflive fcale, the clafles or divifions of which run
infenfibly into one another, as do likewife the ‘feveral individuals
of each clafs. It is not therefore only the natural families which it
imports ustoknow; we muiftalfo detect the order which nature ob-
ferves in arranging them, and conneéting the feveral individuals
with one another. It is this which makes the difcoveryof that great
defideratum in Botany, a natural method, almoft impradticable :
for whilft links in the great chain are either mifplaced or de-
ficient ; whilft chafms remain to be fupplied ; in a word, whilft
-a fingle plant remains undeteéted, the order of nature muft ftill
be involved in obfcurity, and our knowledge of the natural tribes
that have been already diftinguifhed, rendered, in fome fort, ufe-
lefs. Thus the principal impediment to the difcovery of a na-
tural method, it is only in the power of induftry, by a proper
exertion of its talents in the detetion of new fpecies of plants,
to leffen or totally remove. Animated as I would wifh every
botanift by {o encouraging a circumftance, I cannot help expre(-
fing my doubts, that, if detected, fuch a natural method as that
T have been defcribing, would not greatly facilitate the know-
ledge of plants. The fact is, that the different genera of each
family or tribe are conneéted by fuch numerous relations, that,
though poffeffed of the order of nature, we fhould be apt to
miftake one genus for another, nay not feldom to incorporate all
the genera of one natural family into one huge genus. It is in
this way that the genera of the lip, pea-bloom, crofs-fhaped
flowers, and fome other natural orders of plants, are not diftin-
guifhed but with the utmoft difficulty : an inconvenience which:
is greatly increafed from this circumftance, that the genera in
fuch orders are frequently numerous. When I fee a fpecies of
fage, germander, bugle or lavender, the figure and fituation of
the flower, and general habit of the plant immediately determine

me:
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me to refer each to the natural order of lip-flowers, or of plants
which flower at the joints: but this is the only thing which I
can immediately determine ; for upon viewing the numerous lift
of plants which arrange themfelves under that aflemblage or
family, I difcover fo many refemblances and fo few differences,
that I am almoft tempted to make one enormous genus of the
whole, till I refle& that by fuch proceeding I gain nothing in
point of facility, as the trouble thus fpared by the diminution
of genera is more than equalled by the prodigious multiplication
of fpecies. Thus the difficulty of applying 2 natural method,
although, in fa@, extreme, is not immediately perceived. For
as a plant, by reafon of fome confpicuous charaéter, may be re-
ferred almoft at fight to its proper clafs or divifion, we are not
apprized of the difficulty, till, upon examining the genera, we
find the agreements fo numerous, and the differences confequently
fo minute, that difcrimination feems almoft impoffible, and we
remain as ignorant of the plant to be explored as at firft. Asa
proof of this affertion, it deferves to be remarked that thofe me-
thods which have approached moft nearly to the natural, either
in the plan or execution, have been uniformly found the moft
difficult in practice. Such methods indeed are doubly intricate,
becaufe all the claffes not being ftrictly natural, it is frequently
as difficult to afcertain the clafs as the genus. Befides, as the
clafles in fuch methods muft neceflarily be numerous, for the
purpofe of collecting all the natural families, it requires a multi-
plicity of fteps to conne them together ; and hence the clavis
or key of the arrangement is perplexed and intricate. The
learned reader, when he hears the names of Morifon, Ray and
Magnolius, quoted upon this occafion, will agree with me in the
faét and in the caufe which produced it.

As
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As the order of nature is uniform, general and univerfal, that
is, admits of no exception, but being totally independent of our
will, is regulated by the nature of things, which confifts in the
combination of all their parts and qualities; it is evident that
there can be no natural method in Botany but that which arifes
from a combined view of all the parts of plants, and their rela-
tions. Into this view muft enter the roots, ftems, leaves, flowers,
fruit, general habit; in fine, all ‘the parts, qualities, properties
and faculties of plants. From the fymmetry of thefe parts, from
their figure, number, fituation and refpective proportion, and
from a comparifon of their qualities, agreements and differences,
arifes that affinity which approximates plants, and diftinguifhes
them into natural Clafles or Families. - This idea; however, of a
natural method, though moft certainly the true one, is very dif-
ferent from that of Linnzus, who, difregarding the habit or ex-
ternal port, and feveral other circumftances juft mentioned, con-
fines himfelf merely to the fymmetry of all the parts of fruc-
tification.

An artificial method collects genera which do not pofiefs the
greateft number of relations neceffary for approximating them to
one another, although they agree in the charateriftic mark or
marks affigned to each clafs. From this definition it is evident
that the charafters employed in artificial methods, becaufe lefs
numerous, are f{impler than thofe employed in the natural me-
thod. For the fame reafon, fuch methods are infinitely more
eafy; becaufe the genera of each clafs not being conmected by
fuch numerous relations, are eafily diftinguithed from one another:
and the claffic charaéter generally depending upon a fingle cir-
cumftance, the clafies, which, in moft artificial methods are pro-
portionably few in number, may be afcertained with equal fa-
cility. As nature is uniform in all her operations, there can be

but
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but one natural method ; whercas the number of artificial methads
is almoft inexhauflible, arifing from the combination of the dif-
ferent parts of plants, their figure, number, proportion, fitua-
tion and other circumitances,

I cannoT better illuftrate the difference, in point of facility,
between patural and artificial methods than by reminding the
reader of the two different ways of arranging words in a dic-
tionary., The moft natural method of arranging words would
doubtlefs be to place all derivatives under their primitive, and all
compounded words under their fimple root. Such rational dic-
tionaries, however, would be by no means ufeful to learners, nor
anfwer the purpofe that nomenclatures of this kind are intended
to ferve. Artificial di¢tionaries therefore were invented, in con-
ftru&ing which, no fort of knowledge whatever was prefuppofed
in the beginner, fave that of the order of the alphabet merely:
A boy who knows his letters, and the order of their fucceffion,
can turn up any word you dictate full as quickly as if compleat
matfter of its derivation and etymology. . ‘There is no {cience re-
quired. It 1s an ealy fuccedaneum for the rational di¢tionary
juft mentioned, which, however excellent, could only be ufeful
to the learned, to whom the derivations and compofitions of
words are familiar. Artificial methods are to the natural, what
the alphabetical di@ionary is to the etymological. The cha-
racteriftical marks of the claffes correfpond to the letters of the
alphabet, and the order of their fucceffion : the natural families
and the order of their arrangement, to the etymological arrange-
ment of words, The analogy is ftrong ; and the difference, in
point of facility, may be explained, in both cafes, on the fame
principles.

Frox
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From the definition delivered in the beginning of this fetion,
it is evident, that every {yftem muflt be artificial, becaufe its prin-
ciples are {uppofed to be abfolute and true, but not demonftrated
fuch. Thefe fuppofitions may indeed fometimes be realized in
the fequel, and demonftrated to be true: in which cafe they ceafe
to be fyftematic principles, and become part of the natural order
of things. It was this which happened to the planetary fyftem
of Copernicus, when a fufficient number of obfervations had
confirmed beyond a doubt the relative difpofition in the orbs
of the folar planets, which that fyftem had fet out with fup-
pofing.

SvsTeEMATIC Botanifts are divided by Linnzus into two claffes,
termed Orthodox and Heterodsx. The former have arranged plants
by a method founded on fome part of the flower or fruit: I fay,
on fome part, becaufe the choice is arbitrary, though fome of the
parts are manifeftly preferable to others. Heterodox Botanifts
are fuch as have diflributed plants from fome part or circumftance
unconneéted with fructification.  Such were moft of the writers
during the rude ftate of the {cience: fuch even are fome modern
authors of eminence, as Sauvage and Duhamel, who have fug-
gefted an arrangement from the leaves ; and Miller, who lefs phi-
lofophically ftill, has digefted the plants he defcribes in alpha-
betical order. The numerous methods founded on the external
habit or port, the time of flowering, place of growth, medicinal
powers and fome other circumftances, are equally contrary to the
genuine orthodox principles of fyftematic arrangement with thofe
of the authors juft mentioned. The firft orthodox Botanift was
Cafalpinus, a profeflor at Padua, who, in 1583, gave rife to the
fyftematic =ra of Botany, by the publication of an arrangement
of plants founded upon the fruit, the idea of which he had re-

ceived
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ceived in 1560, from Conrad Gefner, an eminent phyfician of
Switzerland.

As the following fe@ion will be folely employed in tracing
the progrefs of method from its firft and fimpleft rudiments in
botanical writings to its prefent more improved ftate, it would
be improper to enlarge farther in this place upon the diftinction
which has juft been fuggefted. I fhall therefore difmifs this
fe@ion with an explanation of the terms- Univerfal, General and
Partial Methods which frequently occur in difiertations on bo-
tanical fubjelts. :

Ax univerfal method is that which includes all the plants
known at the time of its eftablithment. Of this kind are the
methods of Bauhin, Ray, Tournefort, Linnazus and many others.

A GenNERAL method is converfant, like the former, about all
the different clafies of plants, but limits its refearches to a par-
ticular fpot, region or country, without including all known
plants. Of this kind are thofe enumerations of the native vege-
- tables of any particular place or country, generally known by
the name of Floras. Thefe catalogues, for they are no other,
have multiplied exceedingly of late years; and it requires only
a very flight acquaintance with the fubject .to divine the caufe.
When books can be made with fo very little trouble as tran-
feribing occafions, all the world may turn authors. The cata-
logues in queftion have certainly their ufe, and, in proper hands,
might prove of eminent advantage, by being enriched with many
valuable obfervations refpecting the natural hiftory of the feveral
countries and provinces whofe plants they enumerate. But at
prefent they are little elfe than mere tranfcriptions from the Species
Plantarum of the generic, fpecific and f{ynonimous names of

B plants,
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plants, with fearce a fingle remark worth attention, or one de-
viation from the beaten path, which might difplay ingenuity.
The evil of this 1s, that illiterate people, tempted by the facility
of fuch an undertaking, may commence authors, and wading be-
yond their depth, contribute as effeCtually to miflead the public,
through vanity, as others through defign. From this cenfure
I 'would particularly exempt the ingenious M. Gouan, who both
in his enumeration of the plants which grow naturally around
Montpelier, and in his catalogue of the indigenous and exotic
plants that are reared in the botanical garden at that place, has
ulefully deviated from the common track, and, among feveral
other interefting particulars, prefixed to each genus its fecondary
charaers, or thofe derived from the habit and general appear-
ance of the plants which compofe it.

PARTIAL or particular methods are limited to the examination
of a fingle clafs of plants. Such are Vaillant and Pontedera’s ar-
rangement of the compound flowers; Morifon and Artedi’s divi-
fion of the umbelliferous plants; Ray, Monti, Scheuchzer, and
Micheli’s arrangement of the graffes; thofc of the moffes, muth-

rooms and flags by the laft mentioned author, Dillenius, Gleditich
and Battarra.

SECTION
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The pragreﬁ of Method and S_U?fmaf:r: Arrangement from its fimpleft
Rudiments in Botanical Writings.

HE diftincion of Heterodox and Orthodox Botanitts,

fuggefted in the clofe of the laft fection, ferves very pro-
perly as a foundation for the method to be obferved in this. The
firft writers on plants, ftudious to render Botany ufeful, were lit-
tle folicitous about means to facilitate its knowledge. They
collected the names of plants, their virtues, and ceconomical ufes,
and made what additions they could to the fcanty original lift.
Mean while, arrangement lay either totally neglected, or,founded
upon infufficient principles, was little calculated to inftru¢t. The
period during which Botany continued in this uncultivated im-
perfect ftate, I have chofen to defign by the name of the Hifto-
rical /Era; becaufe the knowledge which it inculcated, being
coiifined to the names, number and virtues of plants, was pro-
fefledly of the hiftorical kind. The other ®ra, which commences
with Cafalpinus, is properly denominated the Syftematic AHra
of the Science, from the orthodoxy of its methods, and genuine
purity of the principles on which they proceed.

Tue Hiftorical Ara opens with Theophraftus, who is very
properly confidered as the Father of Botany. For although, prior
to the time of that elegant Naturalift, feveral writers are faid to
have mentioned plants occafionally, and even to have given de-
fcriptions of them ; yet fuch defcriptions are either loofe and de-

F 2 {ultory,
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“fultory, or have perithed with the works in which they were
contained. In this light we are to regard the writings of Zoro-
after the Perfian; thofe of Orpheus, Muf®us, Hefiod, - Homer,
Solon, Pythagoras, Cratevas, and Hippocratesamong the Greeks;
and among the Jews, thofe of Mofes and Solomon, the laft of
whom is faid * to have fpoken of trees from the cedar that is
““ in Lebanon, even unto the hyflop that fpringeth out of the
« wall.” The greateft part too of Ariftotle’s two books on plants,
which are frequently quoted by himfelf, has perithed in the
ceneral wreck of time; and the little that has efcaped its undi-
ftinguithing fury has been fo mangled and torn by the unfkilful,
under the {pecious pretext of fupplying its defects, that we have
only to lament, thht the originial work was not either tuta]-l-y'
preferved, or totally loft.

TurorurasTUs, the difciple of Ariftotle, was born at Ere-
fium in the ifland of Lefbos, and flourithed in the third century
before the Chriftian wra, being about 100 years pofterior to Hip-
pocrates. His work, entitled the Hiftory of Plants, is executed
in a truly philefophical manner. It treats of vegetation, of the
origin ‘and propagation of plants, of their anatomy and con-
ftru&ion, and' of vegetable life. In a differtation of this nature,
profeffedly confined to the philofophy of plants,it would be highly
abfurd to expect a numerous catalogue, or a ftudied well-digefted
plan of arrangement. The number of plants which his fubjeé
led him to deferibe or mention amounts to about five hundred.
- Thefe he has arranged by a method, which, however unfyftema-
tical, feems extremely well fuited to the rude ftate of the fcience,
and was indeed partly foggefted by his main fubje&. The work
in queflion originally confifted of ten books, one of which is loft.
In the remaining nine, vegetables are diftributed into feven claffes
or primary divifions; which have for their obje&t the generation

of
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of plants, their place of growth, their fize, as trees, and fhrubs; -
their ufe, as pot-herbs and .efculent grains ; and theéir la&tefcence;
which 'laft circum{tance refpeéts every kind of liquor, of whatever
colouf, -that flows in- great abundance from plants, when cut.
In this thort view of Theophraftus’s Hiftory of Plants, I have
confined myfelf merely to his method of arrangement. As a
philofophical treatife on the laws of vegetation, its eminence is
indi{putable. The di&ion is remarkably elegant, and withal fo
peripicuous and eafy, that a ftri&t perufal of the original cannot
be too warmly recommended to botanifts who have ftudied the
Greek langunage ; ‘I f{ay, the original, becaufe there are many in-
accuracies and errors in the beft tranflations, owing to an igno-
rance in the tranflator of the terms of botany.

Ture next Botanift of note was Diofcorides, by birth a Grecian,
but under the Roman empire. The number of known plants,
their virtues, and the names by which they were diftinguithed
both in Greece and the adjacent countries chiefly employed the
attention of this indefatigable botanift. That the fcience, how-
ever, was flill in its infancy, appears from this remarkable cir-
cumfitance, that, although near four hundred years pofterior to
Theophraftus, and profefledly a collector, Diofcorides has not
been able to enumerate above fix hundred plants, five hundred
of which were defcribed or mentioned by the Father of Botany.
In the writings of Diofcorides we do not recognize that elegance
of diGtion and thofe graces of manner which charaéterize his pre-
deceflor. His ftyle is fimple, plain and devoid of ornament. The
defcriptions, neverthelefs, although imperfec, are preferable to
thofe of the other, becaufe the charaéters which they collet are
more numerous and invariable. Plants were arranged, by this
author, from their ufes in medicine and domeftic ceconomy, into
four claffes, which' are thus defigned ; Aromatics, Alimentary
. Vege-
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Vegetables, or fuch as ferve for food;; Medicinal and Vinous
Plants. To obferve on the impropriety of fuch a mode of ar-
rangement, is altogether unneceffary. In fac, the qualities and
virtues of plants can never afford genuine diftin&ive marks, be-
caufe neither fixed and invariable, nor impreffed in' legible cha-
rafters upon the bodies themfelves. 'The different parts too of a
plant often pofiefs different and even oppofite virtues ; {o that, fup-
pofing fuch virtues to be known, and to be mifapplied to the
purpofe of vegetable arrangement, the root muit frequently fall
under one divifion, the leaf under a fecond, the flower and fruit
under a third. Befides, if we refleé that the fole end of fuch
arrangement is to facilitate to others the knowledge of plants,
the infufliciency and even abfurdity of methods founded upon
their virtues will quickly appear. A’ ftalk of vervain is prefented
to me, which Iam to inveftigate by a method that has the virtues
of plants for its principle. How am I to proceed ? Before I can
fettle the clafs under which it is arranged, I muft difcover its
virtue; and fuch difcovery being the refult of repeated experi-
ments on various parts of the human body, may require years
for its accomplithment. Thus fuch methods of diftribution are
totally ufelefs in inveftigating plants, and therefore highly im-
proper to be employed. A genuine diftinctive character founded
on the external parts, which a little inftrution foon renders fa-
miliar, will cut fhort this work of years, and determine almoft
at fight the clafs, genusand fpecies of the plant in queftion. In
the firft cafe there is no principle whatever upon which to pro-
ceed; in the fecond the ground is fure, becaufe the external parts
are always prefent, and always obvious to fight.. The ftru&ure
of the root, ftem, leaves, flower and fruit, is an obje of fight,
and can always be recognized : the virtues and medicinal powers
of plants afford no diftinétive chara&er, and cannot be recognized
without a feries of experiments made exprefsly with that view.

It
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It deferves likewife to be remarked, that the virtues of plants
employed in medicine have been much better afcertained fince
the introdution of genuine fyftematic arrangements than at any
former period : and it is more than probable that the nearcr we
approach the order of nature, with greater certainty and facility
fhall thofe virtues be detected. The powers and fenfible qualities
of a fingle plant of any of the natural families being difcovered,
thofe of the reft no longer remain concealed ; as fo many circum-
ftances of refemblance in the external ftruture may well induce
fomething more than conjefture that their qualities and effects
upon the buman body cannot be very diffimilar. And, indeed,
it is its extreme importance to phyfic, that renders the difcovery
of a natural method in Botany, fo defirable an obje : confidered
merely as an arrangement, whofe chief object is to facilitate the
knowledge of plants, it muft yield the preference to many of the
artificial methods already known. ' This is demonftrated at large
in the preceding fe&ion.

Tue fame caufes which render methods founded on the vir-
tues of plants, unfavourable for the purpofe of inveftigation, muft
evidently difqualify all their other variable qualities and acci-
dents from holding a place in a genuine diftinctive f{yflematic
arrangement, ‘The natale folum of plants, which is one of Theo-
phraftus’s divifions, affords no more a diftinctive charalter than
their powers and virtues.  Many countries, as well as many foils,
produce the fame individual plants. = The fame fpecies which
crown the mountains, frequently cover the fens : and plants which
have long been reckened the peculiar inhabitants of fome parts
of Afia and America, are now found to grow naturally in equal
perfetion in the very different climates of Lapland and Siberia.

In fine, however ufeful the natural foil and climate of plants may
be
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be in gardening, they are circumftances of no utility whatever,
when employed as the foundation of a mode of arrangement.

Tue fize of plants, which fuggefted the ancient divifion into
trees and fhrubs, is no lefs an equivocal mark of diftin&ion
than the circumftances already mentioned. The vine, which
modern botanifts denominate a fhrub, was ranged by Theo-
phraftus in his third clafs, containing trees. In fac, every thing
refpe@ing fize is fo much affected by differences of foil, climate
and culture, that the fame plant, in different circumftances, fhall
_differ exceedingly in height, and, in a method founded upen
that accident, be arranged fometimes as a tree, fometimes as a
thrub, and fometimes even as an under-thrub, according as it
exceeds, equals, or falls fhort of a given ftandard.

No lefs infufficient and defpicable are characteriftical marks
drawn from the fenfible qualities of plants; T mean their colour,
tafte and imell.

Or all the attributes of vegetable nature, colour is perhaps
the moft inconftant. Heat, climate, culture, foil, and a thou-
fand circumftances contribute to produce almoft endlefs diverfities
in that ‘quality, and render the tranfition from one colour to
another natural and eafy. Red and blue pafs eafily into white ;
white into purple ; yellow into white ; red into blue; blue into
yellow. In the fame leaf or flower are frequently obferved feveral
different colours, Variations too in point of colour are often found
to take place, not only in different individuals of the fame
fpecies, but likewife in fimilar parts of the fame individual plant.
Marvel of Peru and Sweet William produce flowers of different
colour upon the fame ftalk.

h OBJEC-
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OzjecTiOoNg equally valid lie againft tafte and {mell. The
former varies in different individuals from differences of age;
and even in the {fame individual, at different times, according to
the morbid or found ftate of the organ. The latter is different
in different {ubjedts, and varies in each. The effluvia fent forth
from the fame body are not always of equal intenfity ; which is
"the reafon that dogs difcover their mafters in a crowd with much
greater facility at one time than another. In plants, tafte is fub-
jected to continual variations from differences of climate, foil, and
culture. Garlic, in fome climates, particularly in Greece, is faid
to lofe its ranknefs ; apples and pears that grow naturally in the
woods are intolerably acid; celery and lettuce, which culture
renders fiveet and palatable, are, in their wild uncultivated ftate,
bitter, difagreeable, and, in fome cafes, noxious.

ArmosT cotemporary with Diofcorides flourifhed Antonius
Mufa, Cato, Varro, Virgil, and Columella; the firft, author of
a treatife ftill extant on the plant betony ; the four others cele-
brated for their ufeful tracts on agriculture and the ceconomy of
rural affairs. 5

Priny the elder, who is generally reckoned pofterior to Dio-
fcorides, fcarce merits a place in a review of this kind. His
work, entitled a Hiftory of the World, is a compilation from the
writings of all his predeceflors in every branch of natural know-
ledge. The botanical part of this voluminous undertaking is
included in fifteen books, which, befides the plants of Theo-
phraftus and Diofcorides, contain defcriptions of feveral new
fpecies, extratted, in all probability, from works which would
have been totally loft, but for the laudable induftry of  this inde-
fatigable compiler. Pliny ufes fcarce any mode of arrangement,

fave the wvery incorreét, though ancient, diftin€lion into trees,
G {hrubs
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thrubs and herbs. His fubjetts are exceedingly multifarious, and
extend, not mcrf:ly to botanical diftintions, but to gardening,
agriculture, and whatever is connected either more nearly or
remotely with the fcience of plants. In an immenfe compila-
tion of this kind from authors of very different merit and credi-
bility, we are not to be furprized, if all the facs are not equally
authentic, nay, if fome are abfolutely contradi¢tory. Upon the
whole, Pliny, although no botanift, is a valuable and ufeful wri-
ter. His book contains all the natural hiftory of the ancients de-
livered in a ftile that is not devoid of ornament: and the bota-
nical part, however badly arranged, gives defcriptions or names
of upwards of a thoufand fpecies of plants: fo that-about four
hundred fpecies are mentioned by Pliny which are not to be found
in the writings of Diofcorides; an increafe which feems amazing, |
when it is confidered, that the interval betwixt the Greek and
the Roman could not have exceeded thirty years.

As it is the profefled defign of this felion to relate the hiftory,
not of botanifts, but of botanical methods, I pafs over with a
bare mention the names of fome Romans and Afiatic Greeks,
whom I find recorded in this wra of the fcience as perfons ad-
di@ed to the ftudy of plants, but totally inattentive to the laws
of vegetable arrangement. In this light we are to regard the
writings of Rufus undér Trajan, and thofe of Palladius under
the emperor Antonius Pius. About the middle of the fecond
century appeared Galen, a name not more celebratedin phyfic than
infiznificant in Botany. The. virtues-and medicinal powers of
bodies, whether animal, vegetable or mineral, were the favourite
refearch of this author. To this great obje& he rendered every
thing fubfervient, regarding as ufelefs whatever was not pro-
fefledly calculated to promote that end. Thus the Botany of Ga-
len, however ufeful to the ftudent of Pharmacy, is infufficient

for
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for inveftigating a fingle plant. It fuppofes every thing, it teaches
nothing.  Oribafius, another Afiatic Greek, trod in the path
marked out for him by his mafter Galen, but with fo little {uc-
cefs, that fcarce a fourth part of the plants of Pliny was known
to this author. To him fucceeded Actius Amydenus, Paulus
fgineta, and Alexander Trallian: the two firft compilers; the
‘latter a2 man of a more free and liberal turn : but the fcience was
in difrepute, and not even a Trallian could revive its drooping
head.

Tue limited Botany of the ancients, and its rapid decline
from the time of Pliny to that of the authors juft mentioned,
can only be attributed to a neglect of fyftematic arrangement,
which, in facilitating the knowledge of plants, prepares for an
inveftigation of their powers and virtues. It was not till near
the clofe of the eighth century, that the Cimmerian dacknefs
which had diffufed itfelf over this fcience began to diffipate, and
Botany, as well as the other departments of natural knowledge,
re-afflumed its priftine form. The fcene of this firft reftoration
of the ancient Botany, lies in Arabia. Serapio, a well-known
name in medicine, ftands firft in the Arabian catalogue ; to him
fucceeded Razis, the laborious Avicenna, Averrhoés, Actuarius
and other names lefs celebrated. Their works, however, are
only tranflations and compilations from the Greek writers. The
genuine fpirit of arrangement had not yet obtained. Unable
therefore to fupport itfelf long, the fcience funk into a fecond
oblivion ; and the few faint glimmerings which chance had juft
afforded, ferved only to make the fubfequent darkne(s appear
more horrible.

Durine the ages emphatically ftiled Barbarous, the human
mind may be faid to have fuffered a fort of temporary annihila-
G 2 ' tion.



tion. Literature languifhed. Science was no more. In this ftate
of univerial torpor, not to be paralleled in the hiftory of man-
kind, Botany, we may well fuppofe, fhared the general fate, and
lay neglected with every other ufeful art. For four hundred years
pofterior to Abenguefit, an Arabian phyfician who flourifhed in
the latter end of the twelfth century, fcarce any attempts were
made to draw from its obfcurity the Botany of the ancients, far
lefs to extend its boundaries, by new refearches. True it is, the
hiftory of the fcience commemorates the names of a Myrepfus,
a Hildegardis, a Quiricius, a Platearius and a Sylvaticus, who,
during the prevalence of barbarifin, made fome faint efforts to
emerge from the general ignorance: but, unequal to the arduous
tafk, they funk under the mighty load; and the fame obfeurity
has involved them and their works. Little more reverence is due
to the names of Cuba, De Dondis, Suardus, Bofco, Villa Nova,
and Crefcentius, who lived in the {ourteenth and fifteenth cen-
turies, and are generally ranked among the number of botanical
writers, They wrote of plants indeed; but they wrote of them
without method, without language, without knowledge.  All
was one great chaos; and confummate indeed would have been
the labour of that man who could reduce fuch a mafs of confu-
fion into fymmetry and order.

On the revival of letters in the beginning of the fixteenth
century, the Botany of the ancients was reftored a fecond time.
The Greek writings were tranflated into Latin, the common
language of Europe; and the fpirit of free enquiry once more
prevailed.  Gaza, a Greek refugee at Rome, made elegant
tranflations of Ariftotle and Theophraftus, who, in the fequel,
were commented on by Scaliger and Stapel. Diofcorides was .
tranflated, firft by Cornarus in 1557, and afterwards by Sarrazin
in 1598. His beft commentators are Hermolaus Barbarus, Fuch-

; JEHE 1
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fius, Ruellius an ingenious Frenchman, Cordus, Gefner, and
Matthiolus. The moft diftinguifhed commentators of Pliny are,
Dalechamp in 1604, Saumaife or Salmafius in 1689, Harduin
and Guilandinus. Meurfius and Urfinus have written commen-
taries upon Cato; Campegius and Monardes upon Mefue the
Arabian, and Lonicer upon Avicenna, who has been tranflated
by feveral writers, particularly Alpagus, Cofteus, Plempius,
into Latin; and by one writer, Amalthzus, into Hebrew.

HieronyMmus Bock, or Bouc, a German, generally known
by the name of Tragus, is the firft of the moderns who has given
a methodical diftribution of vegetables. In his Hiftory of Plants,
publithed in 1532, he divides the 8oo fpecies there defcribed
into three claffes, founded on the qualities of vegetables, their
habit, figure and fize. The diftin&ions of Lonicer, Dodonzus,
L’'Obel, Clufius, Brunfelfius, Monardes, Cordus and fome other
Botanifts of this period were not more fcientifical, and refpeGed
either the medicinal powers of plants, their fenfible qualities,
wconomical ufes, or fome of the external parts not conneted
with the flower and fruit. The infufficiency of leading charac-
ters from the virtues, accidents and variable qualities of plants
has been fully demonftrated in the preceding part of this fe@ion.
A certain degree of excellence is pofiefled by every method,
which derives its diftinctive characters from any of the external
parts: but that excellence is merely comparative, being, in dif-
ferent methods, greater or lefs, as the parts, by their ftruéture and
modifications, feem more or lefs adapted for the purpofe of vege-
table arrangement. Charateriftical marks drawn from the root,
ftem or leaves, are fuperior to thofe derived from the virtues and'
qualities of plants, becaufe obvious to fight, and capable of being
recognized in the bodies themfelves. But charaders drawn from
the flower and fruit being more uniform and invariable, and:

there-
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therefore of far greater utility in facilitating the knowledge of

plants, are fuperior, in point of excellence, to thofe derived from
the other parts.

Tue reoots and ftems of plants do not furnifh fufficient variety
of characters to ferve as foundations of a mode of arrangement.
Botanifts have been able to diftinguith but three forts of roots,
fibrous, tuberous, bulbous, and their modifications. With fo few di-
ftin@ive charatters, what method could be ufeful ? For although
by means of fuch diftinctions alone the clafs of any plant can be
immediately deteted, itis next to impofiible that the genus ever:
thould : Why ? becaufe the clafles, for want of diftinétive cha-
racters, being few in number, would be fo overloaded with ge-
nera, that a combination of all the parts of the plant, and their
feveral modifications would not fuffice to difcriminate them. It
deferves likewife to be remarked, that the root, by being hid
under ground, feems of all the external parts, the moft improper
for the purpofe of vegetable arrangement. What could be more
inconfiderate than to make our knowledge of any plant depend
upon a circumftance which muft always injure, and, in many
cafes effectually deftroy it? The trouble too of pulling up plants
by the root in order to determine their precife place in the ar-
rangement, muft have proved extremely irkfome to the botanift,
and well nigh compelled him to relinquith a {cience, fo difficult
in the attainment. For thefe reafons, no method that I am ac-
quainted with, claims the roots of plants, and their different mo-
difications for its fole principle : I fay its {fole principle, becaufe
there are fome methods, and thofe fince the introduction of {yfte-
matic arrangements, in which the form of the root is made a cha-
racteriftic diftinction for difcriminating a few of the claffes only.
Equally improper for the purpofe of arrangement, becaufe not
more numerous, are the forms and modifications of the ftem. In

trees,
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trees, it is hard and woody ; in herbs, fucculent; in the graffes,
hollow and jointed; in the ferns and palms, a ramified leaf, or
rather a fingular compofition of a leaf and branch. Thefe are
almofl the only diftintions arifing from the form of the ftem :
unlefs we add, that its figure, generally cylindrical, 1s, in fome
plants, angular; and that, in others, it is found to elevate the
‘flower and fruit only, without the leaves.

Tue duration of the ftems of plants fuggefted the ancient
diftinétion into herbs and trees; the former, vegetables of a lefs
folid confiftence, which lofe their ftems during the winter; the
latter of a firm, folid texture, woody, and f{ubfift, by their ftems,
during the winter. Thefe laft were fubdivided by Ariftotle and
Theophraftus, and afterwards by Clufius in 1576, into Trees pro-
perly fo called, Shrubs and Under-thrubs. Under-fhrubs are
defined to be pcrennial plants with a woody durable ftem, whofe
height exceeds not that of herbaceous vegetables. Shrubs differ
from thefe only in their fuperior fize. Trees properly fo called
are perennial woody plants, which rife to a very great height,
and fubfift for many years. Such is the diftin&tion of L’Eclufe ;
but it is far from being accurate, and, confidered as the founda-
tion of a mode of arrangement, has been proved infufficient.
Neither are thofe to be regarded, who, in order to difcriminate
woody plants, have recourfe to the number of ftems, combined
with their fize, and underftand by trees, all fuch vegetables as are
of great height, and rife with a fingle fiem; by fhrubs, fuch as
rife with feveral ftems ; and by under-fhrubs, fuch as have only
a fingle ftem, that rifes to a very {fmall height. The charaéter
afcribed by fuch authors to fhrubs falls oftener to the fhare of thofe
plants denominated under-fhrubs; for although fhrubby plants
ramify and divide much nearer the ground than trees, yet are
they very rarely known to proceed from the roots with more than

a lingle
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a fingle ftem. ‘Linnzus has not been more fuccefsful with his
diftinction from the buds : for if by trees we were to underftand
fuch woody plants as rife with buds ; and by fhrubs, fuch as have
no buds, the very large trees of India, which rarely bear any gems,
would, notwithftanding their great height, be denominated fhrubs,
and arranged accordingly. 'The truth 1s, that nature feems to
have put no ablolute limits between trees and fhrubs; fo thata
definition cannot be given of the one, which fhall not, in fome
fort, include the other. ‘Thus, trees, fhrubs, under-fhrubs and
herbs form a kind of fcale, the degrees of which, like thofe of the
fcale of beings imagined by fome Naturalifts, run infenfibly into
cach other, and elude diftinction. It is only, however, in the
jmean terms of this feries that we are to expectany fuch infenfible
gradations. The extremes are perfectly diftinét, and can never
be confounded. But though I allow the diftinétion of herbs and
trees to be fufficiently afcertained, Iam far from thinking it pro-
per to be employed as a difcriminating claffical charater. If
ufed alone, it is too general to be of any fervice whatever: if in
conjun@ion with other charatters, it deftroys the uniformity of
the method.. In the former cafe, the number of claffes is re-
duced to two; in the latter, there is an unneceflary multiplica-
tion of claflfes, becaufe the fame characters which difcriminate
herbs, ferve frequently to difcriminate trees alfo. M. Tourne-
fort, by adopting this diftinétion, has deftroyed the unifﬂrmi_t}?
of his plan, and {pun out into twenty-two claffes what, without
fuch diftin&ion, might have eafily been comprized in feventeen.
Woant of uniformity, however, afide, there are other reafons which
render the duration of plants an infufficient and improper di-
ftinction. In many cales, we cannot determine at fight whether
a particular plant is of the herbaceous or woody kind; in the
fame manner as the fize of plants, allowing it to be a fufficient
character, could never diftinguith trees from fhrubs, till each

had
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bad attained its full and proper height. Young trees and fhrube
are not lefs tender and fucculent than herbs; fo that an entire
revolution of the feafons muft frequently elapfe before we can be
apprized of their genuine nature. On the other hand, many
herbaceous plants appear of a hard, folid confiftence like thrubs ;
and to mention no more, there are inftances of plants which,
‘from being trees in a warm climate, have become herbs, by be-
ing removed into a cold one.

As the duration of the ftem ferves to difcriminate trees from
herbs, the duration of the root diftinguithes the feveral kinds of
herbaceous vegetables from one another. Herbs which rife,
grow and die in one year, are termed Annuals ; thofe which per-
form the changes of vegetation twice, Biennials; and thofe which
fubfift feveral years by the root, Perennials. Trees and fhrubs

differ from perennial herbs in that they f{ubfift both by the root
and ftem. ;

Tue leaves, although much more diverfified in their form than
either the root or ftem, are equally improper for difcriminating
the claflesof plants. Saflafras, and paper-bearing mulberry bear
leaves, fome of which are perfectly entire, others cut either
flightly or deeply into one, two or three lobes. - In triple-thorned
Acacia the leaves are partly winged, partly double-winged, partly
fimple. Innumerable are the accidents which produce varieties
in the formand fituation of leaves, and render fuch circumftances
highly improper to be employed as feientific diftin&ions., The
fame plant, in different climates, with different culture, or fowed
at different feafons of the year, is covered with leaves that are
totally diflimilar.  Plants, otherwifc necarly related, are found to
produce leaves, between which there is no fort of refemblance:
and others which differ effentially in figure, qualities and habit,

H bear
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bear leaves fo remarkably fimilar, that confufion would be un-
avoidable, if primary divifions were to be erefted upon fo un-
ftable a foundation. Neither is the fituation of leaves, I mean
their difpofition on the ftem and branches, however compara-
tively fixed, abfolutely immutable. In a fpecies of loofe-ftrife,
the leaves, which generally ftand oppofite in pairs, are occafio-
nally produced by threes, fours and fives round the ftem. An
addition of the like kind is frequently ‘made to the number of
partial or lefifer leaves, which conftitute a compound leaf. Ina
ipecies of trefoil, the lefler leaves in queftion, generally three in
number, are occafionally augmented to four,

Tue root, ftem and leaves being thus found fingly infufficient,
leading charatters were fought in a combination of thofe and the
other effential parts of vegetation. ‘This combination, denomi-
nated the port or habit, has been no more fuccefsful, as the foun-
dation of an arrangement, than the circumftances already men-
tioned. In detefting the order of nature, {fuch a combination
muft undoubtedly be employed : in arranging plants with a view
to facilitate their knowledge, it is highly improper, becaufe com-
plicated, and deftruétive of uniformity. In fine, charaéers drawn
from the habit or general appearance, however ufeful in diftin-
guifhing genera and {pecies, are, in my opinion, never to be em-
ployed as claffical diftinétions,

Sucu was the progrefs of betanical method, when Conrad
Gefner turned his eye to the flower and fruit, and fuggefted the
firft idea of a fyftematic arrangement. This ingenious Naturalift,
who imbibed his knowledge of plants in the mountains of Swit-
zerland, was early fenfible of the impropriety of every plan of
arrangement which had been adopted. The claffical charaéters
of each method underwenta particular review : and all, from

defets
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defects peculiar to each, were found liable to cenfure. In this
comparative trial of the aptnels of the feveral external parts for
the purpofe of arrangement, it appeared wonderful to Gefner that
none of the numerous writers on plants had availed themfclves
of the parts of fructification, which, from their great variety,
{uperior conftancy, and extreme importance in perpetuating the
) fpecies, feemed to merit the preference above every other claffical
diftin€tion. That Gefner knew the doftrine of the fexes, which
fuppofes the moft intimate connection between the flower and
fruit, I donot pretend to affirm : but he certainly knew that the
fruit was ufeful in re- producing the plant, and that it always fuc-
ceeded the flower. Thus a connefion, if not {o intimate, at
leaft, as indiffoluble, was eftablithed ; and the parts of the flower
and fruit were named in conjunction. By the flower was under-
ftood that fine, ornamental and beautifully coloured part of the
plant, which falls off or withers foon after its expanfion, and im-
mediately precedes the fruit, to which it generally adheres, This
definition, although it principally refpects the petals or coloured
leaves, includes likewife the calixor flower-cup ; the ftamina, chives
or threads ; and the piftil or pointal-parts which, in the infancy of
{yftem, were not deemed of fufficient importance to merit much at-
tention, nor even to be all of themdiftinguifhed by particular names.
By the fruit was meant that annual part of every vegetable, which
coheres, and is pofterior, to the flower, and, having attained ma-
turity, lodges itfelf {pontancoully in the {oil, whence, when pro-
perly nurfed, it emerges an infant plant, in every relpect fimilar
to its parent-vegetable. In this definition were manifeftly in-
cluded both the feed-veflel, vulgarly called the fruit, and the
feeds, which are its effence.

It was in 1560 that Gefner, thoroughly convinced of their
fufficiency, propofed to the world his idea of an arrangement
H 2 from
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from the parts of the flower and fruit. . No plan, (however, was
eltablithed by Gefner upon this principle; the idea was fuggeited,
but the application left to be made by others; and it was-not till
1553, that Dr. Andrew Cafalpinus, a phyfician of Pifa, and after-
wards profeflor of Botany at Padua, availing himfelf of the in-
genuity of his predeceflor, propofed a method which has the fruit
for its bafis ; and thus gave origin to fyftematic Botany, the fecond
grand ra of the hiftory of the fcience.

In propofing the parts of fruétification as the propereft for arran-
ging plants, Gefner communicated no hints refpecting the choice
that was to be made of fome of thofe parts in preference to others.
Each particular organ of 'the flower and fruit furnifhes fuﬂicicnt‘
variety to ferve as foundation of a methed ¢ yetall'are not equally
proper for that purpofe. The firft fyftematic writers made choice
of the fruit, as being the moft effential part of vegetation. Un-
accuftomed to examine the fubject: with that philofophical mi=
nutenefls which charaterizes the botanifts of thefe days, they
were not aware, that the figure of the fruit is always more liable
to change than that of the flower; and that this laft being prior
to the other, and appearing at a time the moft proper for botani-
cal refearches, feemed pointed out by nature as peculiarly adap-
ted for furnithing claflical diftinétions. In fummer, when plants
are in their higheft perfection, and the blooming face of nature
invites to thefe innocent and pleafing enquiries, the man who
would attain a knowledge of vegetables, muft not think of de-
riving it from 2 method founded onthe fruit. Such a method
will prove an unfurmountable abftacle in his way : the feafon in-
vites in vain ; in vain does inclination' lend her powerful affift-
ance ; he cannot advance a fingle ftep; he becomes chagrined,
judges the undertaking impracicable, and abandons it in difguft.

THE
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‘Tue parts of the flower having been frequently employed by the
firft {yftematic writers, as fubaltern diftin@ions, in difcriminating
orders and genera, it is evident that the plant to be explored could
often not be referred to its proper genus and fpecies for months af-
ter the inveftigation of its clafs. Suppofe a plant ripens its fruit in
October, and does not produce flowers till the following May,
the clafs, upon infpection of the fruit, is immediately afcertained,
but the plant ftill remains unknown, and will continue fo for
upwards of {ix months after, if the charaters of the order or
genus have been made to depend on any part of the flower. In
fome methods’ founded on the flower, no inconvenience of this
kind can exift. The clafs is always determined by that part of the
flower which furnithes the leading charatter of the method : the
orders and genera, which come next to be afcertained, frequently
borrow their diftin¢tive marks from other parts of the flower ; and
if, as fometimes happens, the fruit is made a fubaltern dittinétion,
it is generally fo combined with fome chara&eriftic of the flower,
that the genus can, in moft cafes, be explored with the fame fa-
cility as-the clafs: I fay generally, becaufe in the methods in
queftion, there are inftances of generical characters founded folely
on the fruit; but befides that fuch inftances are exceedingly rare,
they ftand vindicated from this confideration, that the progrefiion
from the flower to the fruit, is much more natural than that

from the fruit to the flower:

MeTHops founded on the fruit have another inconvenience,
and that not fufficiently attended to. Plants conftantly ripen their
fruit in thofe countries where they are native : But do all plants
without exception pofiefs the fame faculty in every country to
which they may accidentally be tranfported ? The fa& is other-
wife. Many plants that are natives of a very warm' climate,

neither ripen nor' form fruit, upon being removed into a cold one.
: Few
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Few of the African, Afiatic and Weft-Indian plants produce fruit
in England. A method therefore founded upon the fruit could
only facilitate the knowledge of fuch plants to the inhabitants
of the feveral countries where they naturally grow. ' To the
Englifh botanift it could afford fcarce any affiftance. The fame
objeion cannot, with reafon, be urged againft methods founded
on the flower; fince the influence of climates much colder than
that of England has not been able to deftroy the faculty of pro-
ducing flowers in many, perhaps moft of the plants that were juft
mentioned. Neither is the prefence of the fruit fo neceflary a
circumf{tance in fome methods which have the parts of the flower
for their bafis, as in thofe of the firft {yftematic writers. In the for-
mer, as we have faid, the generical charaéter feldom depending on
the fruit alone, the plant in queftion may, in moft cafes, be explored
without its afliftance : in the latter, the clafs cannot be afcertained
in abfence of the fruit: and if the clafs is not known, it is impoffi-
ble that the genus ever fhould.

Havine faid fo much in favour of methods founded upon the
Hower, I thould be inexcufably partial not to mention a very
ftriking inconvenience of which they have been produ&ive. The
parts of the flower engrofs the fole attention of modern bo-
tanifts. Thofe of the fruit are almoft totally neglected. Nothing
can be more prepofterous or abfurd. For without enquiring,
with Linnaus, whether the powder inclofed in the tops of the
flamina is of {ufficient importance to the plant to juftify our mi-
nuteft refearches into that organ, the feed-veflel and feeds are
confefledly organs of, at leaft, equal importance, and therefore
entitled to an equal fhare of attention. True, the parts of the
flower conduét with greater facility to the knowledge of plants;
and, on that account, merit attention as the main agents of vege--
table arrangement : but the parts of the fruit are no lefs de-

ferving
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ferving our regard, from their own intrinfic worth, their con-
feffed importance in vegetation, and agency in perpetuating the
{pecies.

For thefe reafons, the firft fyftematic writers attached them-
felves to the fruit, in preference to the flower ; and it was not till
upwards of a century after Czfalpinus, the Father of Syftem, that
Rivinus, profeflor at Leipfic, fenfible of the difliculties which his
predeceflors had encountered, and defirous to avoid them, pro-
duced another revolution in the fcience, by propofing a method
founded on the regularity and number of the petals. We are
not, however, to {uppofe that, in this long interval, claffical di-
ftin&ions were folely furnithed by the parts of the fruit. Cha-
racters drawn from the habit or general appearance of plants ftill
maintained their confequence ; and thefe combined with fome of
the external parts more or lefs connetted with fructification, ferved
effeGtually to deftroy the uniformity of the methods into which
they entered. In fact, Syftem did not all at once attain that de-
gree of purity and perfection to which it has now arrived. It
was long debafed by an alloy of the groffeft kind, which time,
and time only, could expel. That alloy is now no more; the
rubbith which choaked up the avenues to the fcience is removed ;
its luxuriances are fkilfully pruned; and Syftem has reached its
ultimatum of perfection,

CmsarriNus fets out with the ancient diftinttion of vege-
tables from their duration into trees and herbs. With the for-
mer he combines thrubs ; with the latter, under-fhrubs. Trees,
the firft grand divifion, are diftributed into two clafles, from an
attention to the fituation of the radicle or principle of life in the
feed. In fome trees, as the oak, elm, beach, walnut, afl, olive,
fumach and cherry, the radicle is feated in the apex or fummit

of
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of the feed : in others, as the fiz, mulberry, holly, rofe, medlar,
apple, tamarind, pine, fir, cyprefs and juniper, its place is in the
bafe. The fame beautiful diftinction is frequently ufed by this
author as a {econdary character in difcriminating the fe&ions or
otders of herbaceous plants. In the fecond grand divifion, con-
taining undet-thrubs and herbs, are thirteen claffes conftituted
from the number of f{eeds, feed-veflels and their cavities or inter-
nal divifions. Some plants have only a fingle feed, as valerian,
nettle, hemp, dock and the graflfes. Thefe conftitute the third
clafs in Ceefalpinus’s method. The fourth confifts of herbs with
an undivided feed-veflel of the apple and berry kind, containing
feveral feeds ; and is exemplified in cucumber, briony, honey-
fuckle, deadly night-fhade, and herb-chriftopher. The plants
of the fifth clafs agree with the former in having feveral feeds con-
tained within an undivided cafe or feed-veflel, but differ in the
nature of that veffel, which, in the clafs in queftion, is dry, and
of the capfule and pod kind. Pink, primrofe, fwallow-wort and
the pea-bloom or butterfly-thaped flowers furnith examples.
Thefe three claffes exhauft what Cafalpinus terms his_fingle prin-
ciple of diftribution ; the feeds being either fingle, or contained in
aveflel with a fingle cavity. In the clafles which follow, the num-
ber of feeds, cafes or cells is two, three, four or many. The fixth
clafs contains all the umbelliferous plants, which have two naked
feeds ; the feventh, fuch plants as have a double receptacle for
the feeds, that is, a {feed-veflel divided into two cells. It is exempli-
fied in madder, mercury, fpeedwell and moft of the crofs-fhaped
flowers. In the two following clafles, the plants have a triple
receptacle for the feeds, in other word$, a f{eed-veflel divided in-
ternally into three cavities orcells : but appearing too numerous
to be arranged in one clafs, Cefalpinus has, very unfyftematically,
borrowed diftin&ions from the roots, and diftributed them into
two clafles, one of which contains fibrous, the other bulbous-

rooted
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rooted plants. - The forimer, which is the eighth clafs, is exem-
plified 'in convolvulus, violet and St. John's wort; the latter in
hyacinth, tulip, lilly, narciffus, and the other well-known lilia-~
ceous bulbous-rooted plants.  The tenth clafs ftands folitary, and
confifts of plants which have four naked feeds. .Buglofs, lung-
wort, comfrey, hound’s tongue, fage, germander; rofemary, and
the other lip-flowers furnith examples. The principle of diftri-
bution in the four following claffes is the fame. In the eleventh,
twelfth and thirteenth, the flowers are fucceeded by a number of
naked feeds : in the fourteenth, the feeds are numerous, but con-
tained either in feveral capfules, or in one capfule that is divided
internally-into feveral cells. 'The two firlt-mentioned clafies
contain all the compound flowers; the thirteenth confifls of fuch
fimple flowers as have many naked feeds, and is exemplified in
ranunculus, adonis, virgin’s bower, herb-bennet and cinquefoil.
The reader will naturally afk how thefe three clafles are to be
diftinguithed from each .other in a method which has not the
parts of the flower for its bafis. By this certain rule, that in the
thirteenth clafs, the flower is common to all the feeds; whereas
in the two preceding claffes, each feed has its own proper floret,
or, as Cafalpinus exprefles it, the flower is diftributed by parts
on the top of each feed. ' The compound flowers arrange them-+
{elves into two claffes from the different fituation of the radicle or
heart of the feed, which in fome is placed towards the middle,
and in others towards the bafe. The former conftitute the ele-
venth clafs of this method, and correfpond to the radiated flowers
of later botanifts : the latter, the twelfth, and include compound
flowers whofe florets are either all flat, or all hollow ; {uch are
lettuce, nipple-wort, dandelion, hawk-weed, centaury, faw-wort
and thiftle. The thirteenth and fourteenth clafies have already
been illuftrated : this laft is exemplified in columbine, hellebore,
houfe-leek, navel-wort, poppy, water-lilly, birth-wort and aza-

1 lea -
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lea; the four firlt of which have feveral capfules; the four laft’
a fingle capfule with feveral internal - divifions or cells, ‘It o'nl'y.
remains to characerize the fifteenth clafs, which ferves as an ap-
pendix to the method, and confifts of plants that have neither
flower nor fruit. The ferns, flags, mofles and muthrooms, which,
from our imperfe¢t knowledge of their ftructure, form a fimilar
divifion in every method, conftitute the concluding clafs in that
of Cefalpinus. '

Sucu are the outlines of the firft attempt towards a genuine
{yftematic arrangement. To form a proper eftimate of its merits
or defects, we muft previoufly afcertain the facility or difficulty
with which it condués to the knowledge of plants : and this we
can in no way fo certainly determine' as by recurring to parti-
cular inftances. A carnation is prefented to me, which I am to
refer to its proper clafs in Cafalpinus’s arrangement.  Is the plaﬁt'
in flower ! 1 am immediately at a ftand : it can never be reduced’
to its clafs in that ftage of vegetation. ' It ‘muft have ceafed to
flower; it muft have ripened, or, at leaft, have begun to form,
its feed-veflel or feeds. This preliminary adjufted, my firft en-
quiry is, to which of the two grand divifions does the plant in
queftion belong ? In other words, is it a tree, or an herb? To
folve this query, I may frequently be obliged to wait for feveral
months ; becaufe the anfwer to it is principally regulated by the:
duration of the ftem. Behold me then at a ftand a fecond time.
I know it will be faid that this is an exaggerated reprefentation ;-
that I paint imaginary difficulties ; and that he muft be a novice:
indeed, who, in fuch circumf{tances, cannot diftinguifh at fight a
tree from an herb. I grant it ; he would be a novice ; but let it
be remembered that the fole intention of arrangement is to faci-
litate the knowledge of plants: the learned need ne fuch auxi-
liary ; it.is the novice only that requires it: and that f{yftem is

undoubt-
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undoubtedly the moft excellent, which beft accommodates itfelf
to the wants of the mereft novice—an axiom which, although
felf-evident, has been fo little regarded, that the diftinétion into
herbs and trees was fucceflively adopted by every fucceeding wri-
ter to the time of Rivinus, by whom it was very properly rejeét-
‘ed as uncertain, and unconnected with frutification. To re-
" turn to my plant. Having no certain criterion of the juftnefs
of my determination, I muft have recourfe to conjecture, a dan-
gerous interloper in ‘fcience, which much oftener condués to
error than truth. Suppofing, however, that I am fortunate
enough ‘to guefs right,  and refer the plant in queftion to that
divifion of the method which: contains herbaceous vegetables :
how am I next to proceed ? By the determination juft given, two
claffes are entirely cutoff’; thofe, to wit, containing trees and
fhrubs : and I'have to feek for my plant among the thirteen
clafles which remain.. The prefence of the fruit implying the
previous exiftence of the flower, ferves effe¢tually to exclude it
from the fifteenth clafs which confifts of plants that have neither
flower nor fruit. - I now examine the fruit particularly, and dif-
cover it to be a fingle undivided capfule containing numerous
feeds. My plant then-cannot belong to the third clafs, the cha-
racter of which is a fingle feed ; nor to the fourteenth; becaufe al-
though the 'plants pertaining to it bear numerous feeds, they are
contained either in more capfules than one, orin a fingle capfule
with feveral cells. Its pretenfions to a place in the eleventh,
twelfth and thirteenth «clafies are equally ill-founded, becaufe in
thefe, the feeds, though numerous,; are naked, that is, have no
capfule: or..cafe. ' In the tenth clafs, the number four ; 'in the.
eighth and ninth, the number three; and in the fixth and fe-
venth, the number two, predominates; but: neither two, three.
nor four, predominates in the fruit in queftion : and therefore the
plant cannot be referred to any of thefe claffes,” Thee remain
: Iz only
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enly the fourth and fifth clafies, to one or other of which the
plant in queftion muft belong. Thefe two clafies differ only in
the nature of the feed-veflel, which, in the former, is pulpy, in
the latter, dry. But the plant to be explored has a feed-veflel
that isdry, not pulpy; and is therefore to be referred to the fifth
clafs, the plants of which have numerous feeds contained in a
fingle undivided capfule,

In this manner are plants referred to their proper clafs in Cz=
falpinus’s method, though net all with equal facility. There
are fome even which, pofiefling the charaéters of two divifions,
arrange themielves indifferently under either. Swallow-wort is
referred by the author to the fifth clafs, although its double
feed-veflel feemed to give it an equal title with the p=zony to a
place in the fourteenth. Defets of another, though not groffer,
nature, deferve likewife to be mentioned. The compound flowers
are diftributed into two claffes by a difcriminating charaéter which
is not fufficiently confpicuous, the fituation of the radicle in the
feed. There is a confufed jumble’ too, in the method, of feeds,
iced-veffels and cells: and an obfcurity as’ well as ambiguity in
many of the fcientific terms which: render: it a perplexed unin-
viting fyftem. In fine, as a firlt attempt, the method: juft illu=
ttrated pofleffes confiderable merit, but can never be chara&erized
a convenient caly mode of arrangement. :

Tue, feCtions, orders or fecondary divifions in Cafalpinus’s
method are forty-feven in number, and depend upon a variety
of parts and circumftances. The principal of thefe are, the dif-
pofition, fituation and figure of the flowers; the nature of the
teed-veflel or cover of the feeds; the fituation of the radicle in
the feed; the number of feed-lobes or feminal leaves; the dif=
pofition of the leaves, and colour of the flowers. . The latte-

fcence
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fcence too or milkine(s, which is obferved in the compound
flowers with flat florets, is made a chara&eriftic diftinétion, and
difcriminates the firft order of the twelfth clafs. Thus it is the
chara&ters of the claffes only which, in the firlt fyftematic ar-
rangements, were {olely borrowed from the parts of fructification ;
thole of the fubaltern divifions were numerous, and refpected
every part of the plant. Such divifions, to be perfect, thould be
conftituted, like claffes, from the modifications of a fingle part of
frulification. There are few methods that are not defetive in
this refpect : and though I would by no means condemn a plan
of arrangement for a flight deviation from uniformity in its fe-
condary charadlers, I can have no favourable idea of the leading
principle of any method which compels the ufe of a multiplicity
of chara&ers from different parts -of the plant for difcriminating
the {ubaltern divifions juft mentioned.

It might have been expected that a method founded like that
of Cafalpinus upon genuine {cientific principles, would have
been immediately adopted by the learned, and, in eftablithing it-
felf, have totally extirpated thofe infufficient characters which,
during fo many ages, had difgraced the fcience. The fact, how-
ever is, that Syftem perithed almoft as foon as it had an exiftence:
with Cefalpinus died his plan of arrangement; and it was not
till near a century after, that Dr. Robert Morifon, of Aberdeen,
in Scotland, attaching himfelf to the principles of Gefner and his
learned fucceffor, re-eftablithed fcientific arrangement upon a
folid foundation; and, from being only the reftorer of Syftem,
has been generally celebrated as its founder. In the long inter-
val betwixt Cefalpinus and Morifon, flourithed fome eminent
names in Botany. The moft noted of thefe are, Dalechamp,
author of a General Hiftory of Plants ; Theodore, furnamed Ta-
bern®montanus and Thalius, two German writers; Porta, an

~Italian,
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Italian, famous for an arrangement of plants from their relations
to the ftars, to men, and other animals; Profper Alpinus, author
of a catalogue of the plants of Egypt; Fabius Columna, inventor
of many of the botanical terms now ufed; the two Bauhins; our
two induftrious countrymen, Gerard and Parkinfon ; Zaluzian-
{ki, a Pole, author of an arrangement from the qualities and ha-
bit of plants; Marcgrave and Pifo, celebrated for their Natural
Hiftory of Brafil; Hernandez, equally celebrated for his of
Mexico; Paflzus or Du Pas, author of an arrangement of Plantg
from the time of flowering, of all chara&ers the moft uncertain
and infufficient; Johnfton; Bontius a Dutchman, anthor of a
Natural Hiftory of the Eaft Indies ; Aldrovandus, thé=tclebratcd i
Naturalift; and Rheede, Governor of Malabar, and auﬂmr uf the
well-known Horfus Malabaricus.

Tue method propofed by Morifon has the fruit for its bafis,
like that of Cafalpinus, to which, however, it is greatly inferior
both in the plan and execution. It was Morifon’s great abjc& to
inveftigate the order of Nature, not to fabricate an eafy method
of arranging plants. Hence his {yftem, devoid of uniformity,
is clogged with a multiplicity of characters; the claffes.are often
not fufficiently diftinguifhed from each other; and the key of
the arrangement ﬂ:Ems totally loft. Morifon fets out with a divi-
fion of plants, from their fubftance or confiftence, into lignous or
woody, and herbaceous. The former, fubdivided, from their fize,
into trees, fhrubs and under-fhrubs, form the three firft clafies
in the method. Herbaceous plants, which conftitute the fecond
divifion, are contained in fifteen claffes, which have for their
chara&ers, the number, figure and fubftance of the fruit, the dif-
pofition of the flowers, the prcﬂ:ncc or .abfence of the downy
crown of the feed, termed Pappm, the laétefcence or mﬂklneﬁ
of fome pl mts, the number of petals, and the habit, porl: or ge-

neral
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nesal appearance, ‘The fourth clafs contains climbing plants
which have a pulpy fruit of the berry and apple kind; and is
exemplified in paffion flower, briony and cucumber, = ‘The fifth.
and fixth contain all the pod-bearing plants; and correfpond to
the pea-bloom and crofs-thaped flowers of later botanifls. Pods
are of two kinds; the one, termed Legumen, has two valves or
openings, and but one cell: the other, Siligua, has two valves,
and the fame number of cells divided by a partition that runs either
parallel to the valves, or in a contrary direction.. The legumi-
nous plants conftitute the fifth; the filiquofe the fixth clafs, in.
Morifon’s method. The feventh clafs contains plants with fix petals
and a tricapfular fruit, by which the author means a fingle cap--
fule with three internal cavities or cells, All the liliaceous or
bulbous-rooted plants are referred to this divifion.. A variety of
plants are made to arrange themfelves promifcuoufly under the
eighth clafs, without any fixed or precife diftinction. The num-
ber of petals and cavities of the fruit is announced in the title as
the difcriminating character. In the two next claffes are placed
all the compound flowers, which ftand thus diftinguithed. Thofe
of the ninth clafs, termed corymbiferous, from their growing in
clufters like ivy-berries, have neither a downy crown to the feed,.
nor a la@efcent or milky ftalk : thofe of the tenth on the other
hand, have either a la&efcent ftalk, ora downy crown to the feed.
The former clafs is cxempliﬁcd in tanfy, wormwood, dai[}', fie -
ver-few, and milfoil ; the latter in fuccory, hawkweed, dande-
lion, ragwort, and thiflle. Under the cleventh clafs are arranged.
the numerous tribe of grafles, whofe characteriftic diftiné&ion in
this method is a fingle feed to each flower.. The twelfth clafs.
contains the plants termed umbelliferous, which have two naked-
feeds joined at their origin, and whofe flowers confift of five pe-
tals, and grow in an umbel. A three-corned caplule with three
cells, each containing a fingle feed, charalterizes the thirteenth

clafs,
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clafs, which is exemplified in fpurge, and palma chrifti. The
fourteenth confifts of plants which have flowers with one petal,
and four naked feeds. Itincludes both the lip-flowers and rough- -
Jeaved plants of Tournefort and Ray. In the fifteenth are placed
{uch plants as have either more than one capfule, ora fingle cap-
fule with feveral cells. It correfponds to the fourteenth clafs in
Cafalpinus’'s method, and is exemplified in pzony, houfe-leek,
and water-lilly. The fixteenth clafs contains berry-bearing plants
which do not climb. Deadly night-fhade, arum and cyclamen,
furnith examples. The ferns, a well-known tribe of plants,
occupy the feventeenth clafs, by the name of capillary herbs : and
in the eighteenth, which ferves as an appendix to the method,
are placed the mofles, mufhrooms, fea-weed, feveral aquatic,
and fome other, plants which cannot be referred to any of the
foregoing heads.

Frowm this fynopfis the reader may form an adequate judgment
of the method under review, It is, indeed, of all others, the moft
difficult in practice, and was therefore not adopted by any fuc-
ceeding writer, except Bobart, who, in 1699, compleated Mo-
rifon’s Univerfal Hiftory of Plants, and an anonymous author,
whofe work appeared in 1720. The fourth and eighth claffes
poflefs no genuine diftinctive character. With the umbelliferous.
plants are very improperly joined drop-wort, meadow-rue and the
Sflarry plants of Ray, which laft have one petal with four divi-
fions, the flowers not difpofed in an umbel, and the leaves placed
in whorls refembling a ftar round the ftem. The ninth and tenth
claffes, containing compound flowers, are not fufhiciently diftin-
guifhed ; in the latter too are arranged teazel, eryngo, pine-apple,
protea, and melon-thiftle, which have neither a downy crown to
the feed, nor a milky flalk, the diferiminating charaéters of the
clafs in queftion. Garden burnet and plantain are made to ar-

range
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range themfelves with the grafles, although in the former, two,
in the latter, feveral feeds fucceed each flower. With juft as lit-
tle propriety are wood-forrel, ftrawberry, cinquefoil, ladies man-
tle and barren-wort, which bear no pods, referred to the clafs
containing leguminous plants; and anemony, ranunculus and
herb-bennet, ‘which have feveral naked feeds, to the feventh
clafs, confifting of plants with a capfule that has three internal
divifions or cells. The fifteenth clafs is not fufliciently diftin-
guifhed from the eighth, nor the fixteenth from the fourth. In
this laft, the characeriftic diftintions are a feed-veflel of the
berry or apple kind, and a climbing ftalk ; and yet the title of
the very firft fe¢tion, or fub-divifion of the clafs, announces the
prefence of berry-bearing plants "which do not climb. To the
fame clafs are improperly referred bind-weed, quamoclit, lmp and

heart-{eed whn:h havenot a berry for their feed-veflel.

Mogrison’s fections or fecondary divifions, which are one
hundred and eight in number, arife from the figure and fubftance
of the fruit, the number of feeds, leaves and petals, the figure of
the root, the dire@ion of the ftem, the colour of the flowers, the
place of growth, and, in one clafs, from the medicinal virtues of
fome of the plants which compofe it.

It is remarkable, that, altho’ Morifon fet out with the profeiled
defign of inveftigating as many of the natural claffes as poffible, he
has been able to difcover but two that are compleatly fo. Thefe
are the thirteenth, which, however, contains but two genera, and
the feventeenth, comprehending the ferns. Some of the other
cla.ﬂ'cs, particularly thofe containing the leguminous, ﬁl;quofe
and umbelliferous . plants, and . the cnmpuund flowers, have for-

feited their tule to that appf:llatmn, by being encumbered with
: K feveral
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feveral plants, between which the relations are not fufficiently
numerous.

ImpERFECT as is the mode of diftribution propofed by Mo-
rifon, it has furnithed many ufeful hints, which later botaniits
have not failed to improve. Ray, Tournefort and Linnzus, thofe
great luminaries of the {cience, have fucceffively owed him much,
nor are athamed to acknowledge the obligation. The firft-men-
tioned writer propofed his method to the world, in 1682, twe
years after the publication of Morifon’s, which ferved, in fome
fort, as its bafis. It orginally confifted of twenty-five claffes, two of
which refpeét trees and fhrubs, and the remaining twenty-three
herbaceous plants. ‘This method Mr. Ray carefully retouchedy
correted and amended at different times; fo that the plan of ar-
rangement which now bears the name of that author, and was
firft publithed in 1700, is entirely different from that which had
appeared in 1682. The thirty-three claffes of which the im-
proved method confifts are derived from the port or habit of plants;
their greater or lefs degree of perfection ; their place of growth ;
the number of feed-lobes or feminal leaves, petals, capfules and
feeds ; the fituation and difpofition of the flowers, flower-cup and
Jeaves ; the abfence or prefence of the buds, flower-cup and pe-
tals; the fubftance of the leaves and fruit; and the difficulty of
claffing certain plants.

Tue diftintion into herbs and trees, with which Ray’s me-
thod fets out, acknowledges a different, though not more certain,
principle, than that of Cefalpinus and Morifon. The former, in
making this divifion, had an eye, with the ancients, to the dura-
tion of the ftem ; the latter, to its confiftence. Ray has called
in the buds as an auxiliary, and denominates trees all fuch plants

as bear buds; herbs, fuch as bear no buds. The obje&ion which
' : - Hes
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lies” againt Linnzus’s diftincion into fhrubs and trees from the
fame principle, may be {till more powerfully urged in the prefent
cafe : for though all herbaceous plants rife without buds, all trees
are not furnifthed with them : many of the largeft trees in warm
climates, and fome fhrubby plants in every country, being to-
tally devoid of that fcaly appearance which conftitutes the effence
of a bud.

HerBAcEOUS vegetables, which conftitute the firlt grand
divifion, are diftributed into a double phalanx of plants which
bear flowers, and fuch as are devoid of flowers. This diftinétion
was fubftituted in the improved method for that lefs philofophi-
cal one of perfect and imperfect plants, which had been originally
employed. The four firft clafies exhauit the divifion arifing from
the abfence of the flower. Of thefe the fubmarine plants occupy
the firft ; the muthrooms, mofies and ferns, the remaining three.
Submarine plants are fuch as grow in the bottom of the fea, or
upon rocks that are furrounded by that element, They are either
of a very hard ftony nature, as the plants termed Lithophyta; of
a fubftance refembling horn, as the corallines; or of a fofter,
herbaceous texture, as the fuci, fpunges, and fea-mofles. The
corallines have fuccefiively paffed through each of the three great
claffes or kingdoms of Nature. Some Naturalifts have not fcrupled
to refer them to the mineral kingdom ; the greater part have ar-
ranged them with vegetables ; and it was not till lately that their
real nature was clearly afcertained, and they demonftrated, by
feries of well-attefted experiments, to be true ramified animals.
‘The animality, if I may ufe that expreflion, of this fingular tribe
of natural bodies had been juft hinted at by Imperati, an Italian,
in 1599, and afterwards, by Peyflonel in 1727 : but it is to M.
Bernard Juffieu, a French academician, and the ingenious Mr.
Ellis, that we owe decifive facs, and a regular detail upon this

3 K 2 fubjeét,
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fubjec. The former, in feveral papers to be found in the Me-
moirs of the French Academy of Sciences for 1741, has demon-
ftrated thefe marine bodies to be true animal produdtions; the
latter, in his Natural Hiftory of Corallines, has, with indefati-
gable ‘labour, parcelled them out into their feveral genera, by
means of fixed, invariable charaers obvious in their appearance.

TuEIrR place of growth, which is out of the water, ferves: to
difcriminate mufhrooms, mofies and ferns, the three remaining
claffes of plants that want the flower, from the fubmarine pro-
ductions which conftitute the firft clafs. But how are they diftin«
guifhed from one another? Of all the vegetable tribes, mufh-
rooms are the leaft certainly known. With the more perfe®
plants, indeed, they poflefs {carce any charaéters in- common.
They have no leaves ; in colour and texture they generally differ
from herbaceous plants : and it was not till 1729 that Micheli
difcovered in fome of them appearances refembling {tamina and
feeds. Moft of them attain the higheft perfection of their nature
in a very fhort fpace of time, and difappear with proportionable
~celerity.  Mr. Ray fubdivides the mufhrooms into two orders or
feGions ; the one containing fuch as have the under part of the
crown or hat divided into Lamefle or thin plates; the other fuch
as exhibit no appearance of this kind.  In the firft order the hat,
which is generally fupported by a footftalk, does not pofiefs the
fame confiftence throughout. The upper furface is lmmﬁgcnf:cms,
undivided, and generally of the fame colour internally with the
footftalk : the lower is moft commonly of a different colour,
and divided into thin plates, Mufhrooms which have nothing
analogous to the thin plates juft mentioned, are of various forms:
fome are of a fubftance refembling parchment or leather, as Jew's
Ears; others imitate in confiftence a honey-comb : sfome are
club-fhaped, fome round, fome branched, In both orders there

are
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arepaoubic plants; which draw nourithment from the trees that
fupport them. . Jew's Ears is produced upon the elder; agaric
upon the larch. Truilles, known among botanifts by the name
of tubera terre, are produced under-ground. Ray’s chara@ers of
the mofles are not in the {pirit of genuine fyftematic arrangement,
The fru&ification: of that numerous tribe of plants had not then
been difcoveréd; fo that a general defcription of the ¢lafy was
neceflarily {ubftituted for true fcientific diftinétions. Mofies are
defined to be vegetables of extreme minutenefs, and of a dry, arid
{fubftance, which grow upon: ftones and trees, in fqualid barren
places that are burnt up by heat, or impoverithed by cold. - They
poflefs likewile the fingular ‘property of refuming their original
verdure, by immerfion in water, after having been dried for years;
and are fo flow-in tranfmitting heat and cold, that it is found
convenient to employ them in Praﬁ:rving dry fuch bodies as are
fufceptible of moifture, and in retaining the humidity of young
plants, which aréito be tranfported to a‘great diftance, withour
expofing them to ‘putrefadtion. The anthere and feeds of the
mofles were detected by Dillenius in 1719 and r741. At the
firlt publication of his method, Ray confidered the ferns as a fort
of ramified leaves, and hence ‘adopted for their diftinétive cha=
raéter, the abfence of the ftem. - Inithe fequel, however, he was
convinced that the character in queftion, however proper for dif=
criminating the European ferns, was altogether inadequate for
diftinguifhing thofe of India and America,: many of which have
true genuine ftems.  Obliged then to abandon his firfk and moft
obvious diftintion, becaufe wanting in: univerfality,” he had re-
courfe; in his improved method, to the minute organs of fructi-
fication, which, by the induftry of fome lovers of the fcience, had
begun to be inveftigated. Tim illuftricus Tournefort, whofe me-
thod and judicious diftribution of the genera furnithed Ray with
the greateft part of his corrections and amendmeénts,’ had, in ar<
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ranging the ferns, deferibed them to be plants wanting the flower,
but furnifhed with feeds, which grow upon the back of the ra-
mified leaf or ftem. Neither of théfe characters, nor both in
conjunétion, appeared to Mr. Ray fatisfattory. Profeffor Rivinus,
Mr. Ray himfelf, and Father Plumier had, by this time, difco-
vered the flowers of fome of the ferns; and were hence led by
analogy to conclude their exiftence in all.; The laft mentioned
author, in particular, defcribing a fhrubby American fern, fays,
that the feminal knobs on the back of  the leaf appeared to be
preceded by very fmall florets of one petal, within which werca
number of excéedingly minute filaments or threads. = The other
diftin&tion employed by Tournefort refpecting the place of the
feeds, {eemed equally improper. In royal ofmund, or flowering’
fern, and adder’s tongue, the middle rib overtops the leaf, and
forms a footftalk for fupporting the panicle or head of flowers.
Thus the feeds are always feated upon the leaves, though not al-
ways upon their back or lower furface. Mr. Ray, therefore, to
avoid all altercation, and render the diftinttive character as exact
as the nature of the tribe of plants would admit, has correéted
Tournefort’s defcription, and, in the improved edition of his
method, defined the ferns to be plants with a very minute dufty -
feed, which always grows onthe leaves, and generally on their
back or under furface.’ It deferves to be remarked that Ray,
although convinced of the exiftence of the flower in thefe plants,
has arranged them in a divifion, the chara&eriftic diftin&tion of
which is the abfence of that organ. The parts in queftion were
neither perfely diftinguifhed, nor fufficiently confpicuous to
entitle the plants to a place in a divifion where the exiftence of
the flower was, in no fort, dubious. Some ferns produce their
feeds on the margin of the lower furface of the leaves, as maiden-
hair, and the common female fern, generally known by the name
of brakes : but the greater part produce them towards the mid-

dle
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dle or inner furface; and that either in double rows of iron-
coloured points or knobs, as in polypody, and moft {pecies of male.
fern; in vermicular or oblique lines, as in hart’s tongue and
black maiden-hair; in lines which run longitudinally downwards
parallel to the middle rib of the leaves, near which they are
placed, as in blechnum ; or in clufters over the whole furface,
as in {pleen-wort, generally known by the name of Ceterach of
the fhops. The ftamina and feeds of fome of the ferns were dif-
covered by M. de Juffieu in 1739 ; thofe of feveral others by
M. Maratti in 1760. Dr. Bobart is faid to have been the firit
who recognized the feeds of this tribe of plants.

We have now fufficiently illuftrated the four clafles of plants
in which the parts of the flower are either wanting, or obfcurely
vifible, and affigned the characteriftic diftin@ion of each clafs.
The divifien of flower-bearing herbs, which comes next to be
evolved, comprehends twenty-one clafics; and thefe the author
parcels out into a double phalanx, from an attention to the num-
ber of feed-lobes or feminal leaves. To underftand the diftin-
¢tion referred to, the reader will pleafe to obferve that moft feeds
have two diftin& nutritive lobes that enfold the radicle or em-
bryo-plant, and commonly thoot up out of the foil, for the pur~
pofe of defending and nourifhing the infant-ftem, in the form of
two lcaves, termed Seminal, bzscaufe they are immediate produc-
tions of the lobes of the feed, and bear no refemblance to the
fucceeding leaves of the plant. In pea, bean, and the other legu-
minous plants, the lobes in queftion are diftinétly vifible : but in
thefe, it is to be obferved, as likewife in the lip-flowers, and fome
other plants, they remain unchanged, and do not fpring up in
the form of feminal leaves. Again, there are herbaceous plants,
tho’ thofe but proportionally few in number, which have only one
lobe to the feed, and rife with leaves perfectly fimilar in form to

' the
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the leaves which fucceed. ' ‘This being premifed, Mr. Ray's di-
vifion of the flower-bearing herbs will be clearly underftood.
Nineteen clafles, from the fifth to the twenty-third, both inclu-
five, contain herbaceous plants which have either two feed-lobes,
* or rife with two feminal leaves. The twenty-fourth and twenty-
fifth claffes, the two laft in the divifion under review, confift of
plants which have only one feed-lobe, and confequently, do not,
like thofe of the preceding clafles, protrude, in germinating, two
{feminal leaves, of an’ irregular form, and totally unlike the leaves
that are afterwards protruded.

SucH is the foundation of Mr. Ray’s ditinétion of plants into
Dicotyledsnous and Monocotyledonous. 'The former have two feed-
lobes or feminal leaves, the latter but one. In both, the feed-
lobe performs the office of the cotyledon or placenta in animals, by
preparing the nourifhment, and tran{mitting it elaborated to the
infant plant. Herbs which have two feed-lobes, or rife with
two feed-leaves, are fubdivided by Mr. Ray into fuch as bear
flowers with petals, and fuch whofe flowers have no petals. This
divifion requires to be explained. The prefence of the flower-
cup, petals, ftamina with their tops, and ftyle or pointal con-
ftitutes a perfe flower. The ftamina and ftyle are effential to its
exiftence; their abfence therefore is incompatible with the idea
of a flower ; not fo the flower-cup and petals; the former of
which organs may be wanting, withount deftroying the perfeion
of the flower : the latter, though of more importance, does not,
by its abfence, annihilate the flower, but only renders it imper-
fe&.  Upon this doétrine of Mr. Ray is founded the diftintion
juft mentioned. Some herbaceous plants which rife with two
feminal leaves, bear flowers confifting of the ftamina, ftyle and
flower-cup only, without the petals : but in the greater part, the
flowers are perfe&, that is, confift of ftamina, ftyle and petals,

with
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with or without the cup. If in the fecond branch of this divifion
no plants found a place that were not abfolutely compleat in the
parts of fructification, I fhould not fcruple to pronounce it an ex-
cellent diftinction. But Mr. Ray having arranged with the com-
pleat flowers {fome which want the calix or flower-cup; and
there being no certain criterion whereby to diftinguifh the calix
from the petals in flowers which have only one of the covers
prefent, we fhall frequently be puzzled in afcertaining to which
branch of the divifion the plant in queftion ought te be referred.
When both organs are prefent, there can be no doubt, even al-
though the calix fhould emulate the petals in colour, texture and
fugacity, as it manifeftly does in muftard and crowfoot; or even
in ftability and duration, as in orpine and greater houfe-leek. In
the cafe alluded to,. the calix is always with facility diftinguithed
from the petals by its exterior fituation, and ufe in containing
and fupporting the flower. But if one of the parts in queftion
only is prefent, by what rule fhall we determine its genuine na-
ture, and whether the organ that is wanting be more or lefs effen-
tial to the perfe@ion of the flower? Let us hear Mr. Ray’s fen-
timents on this fubje¢t. The flower-cup, fays that author, in his
Differtation on the various plans of arranging vegetables, may al-
ways, with accuracy, be diftinguithed from the petals, by its lefs
delicate texture, its want of colour, and above all, its aptitude
to continue till the maturity of the fruit, to which it frequently
ferves the purpofe of a veflel or covering. Hence it is, he con-
tinues, that thofe flowers are to be deemed without petals, in
which the parts that furround the ftamina are of an herbaceous
colour and confiftence, or continue upon the plant till the fruit
has attained its full fize and maturity; thofe, on the other
hand, want the flower-cup, in which the aforefaid parts are either
of a different texture and colour, or, devoid of {tability, fall oif or
wither before the ripening of the fced. To take an example. In

L the
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the flowers of hop, nettle and hemp, the only cover prefent is
determined to be the flower-cup, from its herbaceous texture and
colour; as is likewife that of buck-wheat, biftort and perficaria,
from its durability, although, in thefe laft, the part in queftion
exally refembles petals in its form and colour. None of the
charatters affigned by Mr. Ray are {ufficient to diftinguifh the
petals from the flower-cup. In plants which have both organs
prefent, and it is in fuch only that we can look for accurate
marks of diftinétion, the flower-cup fometimes falls off, as in the
poppy and barren-wort, at the opening of the flower; fometimes
with the petals and ftamina, as in the crofs-fhaped flowers. Nei-
ther is the fame part in all plants of an herbaceous colour; crow-
foot, water-crefs, gold of pleafure, Indian-flowering reed, broom-
rape, calycanthus, and feveral others, have a coloured calix. In
bartfia, it is red as blood. Again, in the paffion-flower, the pe-
tals are of the fame herbaceous colour as the calix; in the water-
lilly, they are permanent, that is, continue till the fruit has at-
tained maturity ; and in the genus f/sgo, perform the office of a
capfule by inclofing and involving iits fingle feed. The truth is,
that nature has placed no abfolute limits betwixt the calix and
the petals ; fo that where either is wanting, no rule can be aflign-
ed that, in all cafes, thall determine, with certainty, the genuine
nature of the organ that remains. In fome plants, particularly
fparrow-wort, ftar of Bethlehem, white hellebore, fpider-wurt;
and ruth, the two organs in queftion grow together, and are
formed into one and the fame body; fo that the flower, when
unfolded, is outwardly of a coarfe texture and green herbaceous
colour; inwardly, of a fine delicate frame and beautiful colour,
which it often changes, when flowering is accomplifhed, for thal-
herbaceous colour of the under furface, and, in this calix-like
form, continues with the fruit to its matarity. This obfervation
is as old as the time of Cafalpinus, Neither are we, with fome

botanifts,
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botanifts, to conclude that the petals, becaufe the more excellent
organ, are never wanting; fince, in flowers which have both calix
and petals, the latter is occafionally dropped, the former never.
Bell-flower and water-purflane furnith examples of the faét al-
luded to. M. Tournefort has adopted for his primary and fole
diftinétion of petal-wanting flowers, the durability of the calix
combined with its ufe in ferving as a veflel for inclofing and
- covering the feeds. The former charater being proved to be
infufficient, the latter, which has no exiftence without it, can
fcarce be deemed highly certain. ‘In fine, I cannot help thinking
both Ray and Tournefort’s diftin&ion of petal-bearing and petal-
wanting flowers to be exceedingly improper, becaufe, in no fort,
calculated to facilitate the knowledge of plants. At the fame time,
I can conceive a very eafy method of removing the ambiguity, by
arranging under one divifion all plants which are compleat in
the parts of fructification, and under its oppofite divifion, fuch
plants as are deficient in either of the two covers of the flower
generally known by the names of calix and petals. By fuch a
mode of diftribution, a plant is no fooner viewed than its place
is finally and certainly determined : if both the organs in que-
ftion are prefent, it is referred, without hefitation, to the firft di-
vifion ; if only one, we lofe no time in enquiring, whether it is
the calix or petal, but refer it, with equal facility, to the fecond.

Tur petal-wanting flowers conftitute the fifth clafs in Ray’s
method. Of thefe fome want both calix and petals, as glafs-
wort, triple-headed pond-weed, and Aippursis; the reft, which
want only one of the covers, are fubdivided into fuch as have the
flower placed at a diftance from the fruit, and fuch as have it
contiguous. In hop, hemp, nettle, fpinach, and mercury, the
flower and fruit are produced upon different plants raifed from the
fame feed. In Ambrofia, lefler burdock, palma chrifli, and

L2 baftard
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baftard ricinus, they fland upon diffejent parts of  the fame in-
dividual p]:u.t ; ithe ftamina with its; cover forming the flower,
the ripened feed-bud the fruit. . Of petal-wanting herbs which
have the flower placed cuntiguuus to, the fruit, that is, ithe
ftamina fituated along with the pointal or ftyle -within the
only cover that is prefent, fome have a three-cornered feed, as
dock, buck-wheat, biftort and knot-grais ; fome a roundifh feed,
as orach, blite, pellitory, ladies mantle and rupture-wort ; and -
others, as beet, golden faxifrage, amaranthus and plantain, have
their feeds contained in a veflel.

Herpacreous plants which rife with two fzed-leaves and have
petals, come now to be confidered... Thefe are contained in eigh-
teen claffes, and bear flowers which are either fimple or com-
pound. The compound flowers conftitute the fixth, feventh,
eighth and ninth claffes ;. in the fourteen clafles which imme-
diately fucceed thefe, the flowers are all fimple.. This diftribu-
tion, - which is borrowed from Tournefort, requires pgplanatinn;
A compound flower, according to Mr. Ray, isan aggregate of fe-
veral partial or lefler florets, each of which is furnifhed with its
own proper petal, {tamina, ftyle and fingle feed. - In a flower of
this defcription, continues the fame author, all the florets are con-
tained within a commoncalix or flower-cup ; the feeds are naked,
clofely arrayed, and placed each under its own proper floret ; and
there is a circle of larger petals in the circumference or margin
of the aggregate, which furround the florets in the middle in the
form of rays. By thefe characters, the author conceives that
compound flowers may with facility be diftinguifhed from. thofe
modes of flowering. termed an Umbel, Corymbus and Spike, with
which they might otherwife be confounded. He at the fame
time cautions us from wrongly imagining that eitherof the cha-
ra&ers juft mtntmnr::d is fingly f{ufficient to conﬂ:ztute a com-

pound
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pound flower. ‘The prefence of the two firft is abfolutely necef-
fary. In fa&, there are fome flowers, as fea-pink and horned
rampions, which, although a real aggregate, and contained with-
in a common calix, are not to be ranked as compound flowers,
becaufe each floret is furnithed with its own proper calix, and
has likewife a capfule for containing the feeds.

Tue fixth clafs of Ray’s method contains compound flowers
which confift entirely of flat tongue-fhaped florets. The plants
of this clafs have a laétefcent or milky ftalk, and correfpond to
part of the tenth clafs in Morifon’s method. They are diftri-
buted by Ray into two fections ; the firft containing fuch la&e-
fcent compound flowers as have their feeds furnithed with a pape
pus or downy crown for their more convenient difperfion; the
fecond, fuch whofe feeds are folid, that is, want the crown allud-
ed to. Lettuce, hawkweed and dandelion arrange themfelves
under the firft fection; fuccory and nipple-wort, under the fe—
cond. The flowers of this clafs are defined by Jungius to be fuch
as have plain florets, and are naturally full. The feventh and
eighth clafles contain the radiated flowers of Tournefort. They
are difcriminated by the pappus or downy crown of the feed,.

which, in the former, is prefent, in the latter wanting. On the-

whole, however, thefe two claffes are the leaft accurately diftin-
guithed both from one another, and from the other compound
flowers, of any claflfes or fections in the method. The ninth clafs
contains compound flowers confifting of feveral oblong hollow
florets, which are generally divided or cut into long fegments.
This clafs Mr. Ray has denominated Capitate, becaufe the com-
mon calix in the plants pertaining to it {wells out, particularly
after the fall of the flower, intoa prominence refembling a head.
Thiftle, blue-bottle, burdock and faflower furnifh. examples.

With the compound flowers are very improperly arranged fca-
bious,.
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bious, teazel, blue daify and eryngo, which have not all the cha-
radters futlicient to conftitute a compound ﬂowélj 5 each floret in
the aggregate being furnithed with its own proper calix, altho’,
like the flowers in queftion, it is generally placed upon a fingle
naked'feed.

Hersaceous plants with two feminal leaves and a fimple
flower conftitute the next fourteen clafles, and are fubdivided
from an attention to the feeds, which are either naked, or in-
clofed ip a cafe or veflel. The number of naked feeds next de-
mands attention ; and herein Mr. Ray differs from Cefalpinus,
who made number his primary diftin@ion, fubordinate to which
was placed that arifing from the prefence or abfence of a veffel
for containing the feeds. In the plants of the tenth clafs, each
flower, which is perfect and fimple, is fucceeded by a fingle naked
feed. Sea lavender, marvel of Peru, valerian and fumatory are
adduced as examples. The eleventh clafs confifts of herbaceous
plants which' bear two naked feeds. Thefe are the plants well
known among botanifts by the name of Umbelliferous, from the
mode of flowering, which refembles an umbrella, The foot-
ftalks which fupport the flowers in this tribe of plants proceed
like rays from the fame center, and rife to an equal height, fo
as to form an even furface at top. Each ray too, in moft umbel-
liferous plants, is branched out, near the top, into feveral partial
or leffer footftalks, which fupport a fecondary umbel in every
refpect fimilar to the larger or univerfal one; this laft being in
fat only an aggregate of the feveral lefler umbels juft men-
tioned, which altogether form the figure of an inverted cone.
The umbelliferous plants are diftributed by Ray, from the form
of the leaves, which, in fome, are fimple and undivided ; but in
the greater number, winged or branched, that is, cut into feveral
lobes or partial leaves. = Of umbelliferous plants with divided or

diffected
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diflected leaves, fome have broad comprefied feeds, with a leafy
wing or border, as cow-parfnep, hart-wort, fennel-giant, and
mafter-wort ; in others, the feeds fwell out into a different form,
and are either very large, of a fungous fubftance, and contain a
kernel, as in cachrys; of a fpherical figure, as in coriander ; long,
narrow, and refemble a bird’s beak, as in chervil and Venus's
comb ; furnifhed with many membranaceous wings that run lon-
gitudinally downwards, as in laferwort ; long, large and furrow-
ed, as in myrrh, fometimes known by the name of f{weet fern;
ftreaked, and of a middling length and thicknefs, as in {pignel,
lovage and fennel; hairy, as in carrot; or prickly, as in baftard
parfley. Sanicle, hare’s ear and black mafterwort, are the um-
belliferous plants with fimple leaves; to thefe may be added
eryngo, which Ray has placed very improperly among the com-
pound flowers. The twelfth clafs contains plants which, like
thofe of the former, have two naked feeds under each flower, but
are in other refpes fo very unlike the umbelliferous plants, that
Mr. Ray has judged very properly in correcting this part of Mo-
rifon’s plan, which jumbled thefe two clafles promifcuoufly to-
gether. The plants in queftion have their flowers deeply cut
into four fegments refembling fo many diftinét petals; and the
leaves placed in whorls round the ftalk at certain diftances, in the
form of a radiant ftar: from which laft circumitance is derived
the name Stellatwz, that is, ftar-like plants, by which the clafs
under review is diftinguithed. Mr. Ray fubdivides thefe plants,
from the tube of the flower, which in fome, as petty ‘madder, is
long ; but in the greater part, very thort. Of fuch as have a
fhorter tube, fome produce their leaves by fours in the form of a
crofs 5 in others the leaves grow in greater number, and thofe
either f{mooth, as in yellow ladies bed-firaw and wild madder,
the galium mollugo of Linnzus; or rough, as in cleavers, and
woodroof,  Four naked feeds in the bottom of the flower-cup

charafter-
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characerize the two next claffes, which fland thus diftinguithed.
In the thirteenth the plants have rough leaves that are either
placed 'alternately or without any order upon the ftalk ; and’
flowers of one petal, with the brims deeply cut into five {eg-
ments. The flower-cup too is flightly divided into five; and, in'
fome of the genera, the uppermoft part of the fpikes of flowers’
is twifted, before their expanfion, into the form of a fcorpion’s
tail. * In the fourteenth clafs, the leaves are placed oppoﬁfc by
pairs ; the flowers generally furround the ftalk in whurls,_and
confilt of one petal with two irregular lips, the uppermoft of
which, in the- greater number of p]ants,' refembles a helmet.
The firft mentioned clafs is exemplified in lungwort, comfrey,
fcorpion-grafs and borrage ; the other in fage, hyflop, betony,
rofemary, and the other lip-flowers. Morifon joined thefe two
claffes into one ; Ray has with great propriety feparated them.
The fifteenth clafs contains plants in which each flower is fuc-
ceeded by more than four naked feeds. Crow-foot, adonis,
water-plantain, tormentil, cinquefoil and herb-bennet, furnifh
examples. In his Hiftory and Synopfis of Britith Plants, Mr.
Ray refers to this clafs the mallow tribe, which, in his improved
method, he has very judicioufly transferred to the nineteenth.

Sucu are the diftincions of fimple flowers arifing from the
number of naked feeds. In the eight following claffes, the feeds
are contained in a cafe or veflel, which is either pulpy orof a
fubftance refembling parchment. 'The fixteenth clafs contains
herbaceous plants which have a large fucculent feed-veflel of the
apple kind, covered with a thick rind or fkin. The flowers are
of one petal with five flight divifions, and ftand upon the top
of the fruit. Cucumber, gourd, melon, and balfam-apple, afford
examples of the clafs in queftion. Paffion-flower too is arranged
by the author with the plants juft mentioned, although it agrees

with
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with them in ‘nothing fave the chara@eriflic diftinction of the
clafs. ‘The berry-bearing herbs which conftitute the feventeenth
claft are diftinguithed from thofe having a pulpy fruit of the ap-
ple kind by the thin mtmbr?nacenus fkin that involves the pulp
and feeds intermixed with it. Bryony, butcher’s broom, night-
fhade, winter-cherry, capficum, arum, afparagus, and herb-chri-
ftopher, are referred with feveral others to this clafs. To each
flower in plants of the eighteenth clafs fucceed many diftin& cap-
fules or feed-veflels of g membranaceous f{ubftance. They are
divided into two fections, from the confi”ence of the leaves,
which in fome is thick and fucculent; in others, flender and dry.
Navel-wort and houfe-leek pertain to the firft feCtion; pmony,
hellebore, apocynum, f{wallow=wort, monks-hood, columbine
and fraxinella to the {econd, which is fubdivided from the re-
gularity and irregularity of the flower. The plants with a fingle
dry membranaceous feed-veflel are contained in the five fucceed-
ing claffes, which ftand diftinguifhed from the number of petals
of which the flower confifts. In the nineteenth clafs, the plants
have a fingle membranaceous fruit or feed-veflel with a divided
or undivided cavity, and regular or irregular flowers of one petal.
"Tobacco, gentian, convolvulus, fox-glove, birthwort and toad-
flax furnith examples. The twentieth clafs, which was infti-
tuted by Dillenius, contains capfular plants with two or three
petals, and is exemplified in enchanter’s night-(hade, frog's-bit
and water-foldier. Ray’s twenty-firft clafs correfponds to the
fixth in Morifon’s method. In the plan under review, its cha-
racters are, flowers with four regular petals that are fucceeded by
feed-veflels of the filigua or pod kind. The flower-cup too, in
moft of the fpecies, falls off with the flower; the leaves are
placed alternately upon the ftem ; there is a conftant fucceflion
of heads of flowers on the fummit of the branches; and the

ﬂower-ﬁﬂka hava no ﬂ:pu&f or {mall auxiliary leaves ftationed at_
M their
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their origin. Rue, epilobium, poppy, and fome other plants,
are made very unfyftematically to arrange themfelves under the
clafs in queftion. The leguminous plants, which conftitute the
twenty-fecond clafs, are charaterized by Mr. Ray, after Tourne-
fort, from the irregularity of their petals, which are generally
four in number, and refemble a butter-fly with its wings expand-
ed. The petals agree neither in figure, proportion, nor fitua-
tion; the uppermoft, generally larger and broader than the reft, is
termed the flandard ; the lowermoft, invelving and defending the
ftamina and embryo feed-veflel, z4¢ keel ; the two fide petals which
refemble each other in form, the wings. Leguminous plants are
primarily fubdivided by Mr. Ray from the leaves, which in fome
are trifoliate, that is, compofed of three diftinét lobes or leffer
leaves conneéted on the top of a common footftalk ; in others,
pinnated or winged, that is, compofed of more lefler leaves than
three arranged on both fides of a common cgffa or middle rib; in
fome, finger-fhaped; in others, fimple. Of fuch as have not
trifoliate leaves, the greater part bear pods containing a fingle
row or feries of feeds; in a few, as aftragalus and &¢erru/a, the
pods are divided by a longitudinal partition into two cells, each
containing its own proper feries. Again, fimple pods are either
jointed, or not jointed. The former are compofed of feveral knots
refembling joints, in each of which is contained a fingle feed ;
the latter have an undivided cavity and no joints. French honey-
fuckcle and horfe-fhoe vetch furnifh examples of the jointed pod;
lupine, pea and bean of that which has no joints. Of thefe laft,
fome climb or are furnifhed with tendrils, as vetch, and everlaft-
ing pea; others want tendrils, and have their leaves either fin-
ger-fhaped, as in lupine; ‘pinnated or winged, as in faint foin
and liquorice ; or fimple, as in crimfon-grafs vetch, the Jathyrus
niffelia of Linnzus. Leguminous plants with trifoliate leaves,
are fubdivided into fuch as have a twining, and fuch as have an

- ereft
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ere@ ftem. Kidney-bean 15 adduced as an example of the one;
trefoil, melilot, reft-harrow -and fenugreek of the other. The
twenty- third  clafs contains plants which have their feeds con-
tained in a capfule or dry feed-veficl, and flowers compofed of
five petals. Thefe are fubdivided from the difpofition of the
leaves, which in fome, as carnation, lychnis, and St. John’s wort,
ftand oppofite in pairs ; in others, as purflane, faxifrage and
winter-green, are placed alternately, or without any order upon
the ftalk, Dillenius inftituted a new clafs, to be placed imme-
diately after the twenty-third, confifting of capfule-bearing plants
which have fix or more petals. To this divifion are referred
water-purflane, purple willow-herb and water-lilly.
-

Tue firft grand divifion of flower-bearing herbs being ex-
haufted, we proceed to the fecond, which includes all herba-
ceous plants having one feed-lobe, or that rife with a fingle feed-
leaf. ‘This divifion contains but two claffes, and is fubdivided,
like the former, from the prefence and abfence of the petals.
The twenty-fourth clafs confifts of plants which have a fingle
feed-lobe or feminal leaf; flowers compofed either of fix petals,
or of one deeply cut into fix fegments; and a capfule or dry feed-
veflel divided internally into three cavities or cells. ‘Thefe
are the liliaceous or bulbous-rooted plants, which, befides the
chara&ers juft mentioned, have generally fimple, grafly, fword-
thaped leaves that are perfectly entire. In his original method,
as likewife in his Hiftory of Plants, publifhed in 1686, Mr. Ray
diftributed the plants in queftion into two clafles, by the names

[ of bulbofee, and bulbgfis affines, that is, bulbous-rooted herbs, and
fuch as bear an aflinity to them. As fome plants, however, which
manifeftly pertain to this clafs, would be excluded, by adopting
the form of the root for the clafiical diftinction, he has very pro-
perly rcje&ed it in his improved method for that more fyftema-

M 2 tical
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tical chara&er derived from the nature and internal divifions of
the feed-veflel. Some {pecies of Iris have a bulbous, fome a tu-
berous, fome a fibrous root. The genus certainly belongs to the
clafs under review, yet could not have all its {pecies referred to
it, if the form of the root was made the claffical diftinétion.
Again, a {pecies of ranunculus with a bulbous root, and fome other
herbs which manifeftly belong to very different clafles, would
arrange themfelves with the liliaceous plants, if, in difcrimi-
nating this divifion of the method, the form of the feed-veflel
had not been fubftituted for that of the root. Indeed, as the
clafs now ftands, there are fome bulbous-rooted plants referred to
it which have not the claflical chara&er, a capfule divided into
three cells, Such are orchis, ladies flipper, bee-flower, and li-
modorum, whofe feed-veflel or capfule has properly an undivided
cavity. Mr. Ray, in his improved method, fubdivides the lilia-
ceous flowers into three fetions. The firft contains fuch as have
a fingle petal divided at the brim into fix fegments, as hyacinth,
afphodel, meadow-faffron, crocus, narcifius, iris and aloe: in the
fecond are three diftinét petals, of which ﬂc}wcr-of-u-day', {ome-
times called Virginian Spider-wort, is the only example: and in
the third are contained plants with fix diftin& petals, as lilly,,
tulip, ftar of Bethlehem, Guernfey-lilly, and crown- -imperial,
The twenty-fifth clafs contains the graflfes, which, in the methaod
under review, ftand diftinguifhed from the liliaceous planfs, by
the abfence of the petals. Their other characters. are, a cylin-.
drical, jointed and generally hollow f{talk ; feveral flender, undi-
vided, pmntcd leaves, which pmceed ﬁng]}r from the joints, and
are ranged alternately; and a ﬁnglﬂ naked feed under each flower.
This clafs is fubdivided into fuch as bear larger feeds, as wheat,
rye, oats, and the other kinds of corn, which furnith food to man;
and into the graffes properly fo called, which have a leffer gram,J
and are the principal nuunﬂnncnt Gf other animals, Rufh, cy-

prefs-
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prefs-grafs, burr-reed, and a few other plants which have an
affinity to the grafles, are referred to a feparate fe&ion. The
twenty-fixth clafs ferves as an appendix to the firft part of the
method, and confifts of fuch herbaceous plants as do not properly
arrange themfelves under any of the foregoing claflfes. This
divifion was expunged by Dillenius, who has diftributed all the
Britith plants pertaining to it among thofe claffes in the method
to which they feemed to have the greateft affinity.

WEe come now to fubdivide trees and fhrubs, which are pri-
marily diftinguithed, like herbaceous plants, from the number of
feed-lobes or feminal leaves. The curious tribe of palms are the
only trees that have a fingle feed-lobe. Thefe, therefore, fingly
conftitute the twenty-feventh clafs, which, from the refemblance
of the leaves of the plants in queftion to thofe of reeds, has ob-
tained the name of Arundinacew. Of trees which rife with two
feminal leaves, fome have the flower placed at a diftance from
the fruit, either on the fame or different plants, obtained from
the fame feed; whilft others have the floweér and fruif placed
contiguous. 'The twenty-eighth clafs confifts entirely of trees of
the former defcription.  In thefe plants, the fruit is either hard,
dry, fealy, and formed into a cone, as-in fir, pine, cyprefs, and
arbor wite; dry, but not fcaly, nor cone-fhaped, asin box; or
of the nature of a berry or' nut, as in juniper, yew, mulberry,
walnut, hazel and oak. Treeswhich have the flower contiguous
to the fruit, are arranged under the four following claffes. Thefe
are primarily fubdivided from the fituation of the flower, which,
in fome, ftands upen the top of the fruit, and, in others, fur-
rounds it or coheres to its bafe. In fuch as have the flower feated
upon the fruit, the calix is permanent, and, after the fall of the
flower and confequent fwelling of the feed-bud, forms in the fruit
at the end oppolite to the footftalk a.cavity which, from its

refem-
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refemblance to a navel; has obtained lamong botanifts the name
of Umbilicus.  The plants of the twenty-ninth clafs ' haye all an
umbilicated fruit, and,that either of the apple or berry kind; as:
poiegranate, pear, quince, medlar, rofe, goofeberry,  ivy, vi-
burnum and elder. In the three following clafles, the flower
{furrounds the fruit or coheres to its bafe, fo that no wmbificus or
cavity can be formed, by the calix. The thirtieth clafs contains!
trees which, befides the common character juft mentioned, have
always a pulpy fruit, either of the cherry, berry or apple kind.
It-is exemplified in plumb, almond, apricot, peach, mifletoe,
mock-privet, jeflamy, arbutus, orange, cuftard-apple and cala-
bath. In the thirty-firft clafs, the feed-veffel is dry, but not of
the ped kind. In the thirty-fecond, the plants are leguminous,
that is, bear pods, and have generally a papilionaceous or butter-
fly-fhaped flower. Elm, maple,afh, lime and mock orange, ar-
range themfelves under the former; tamarind, acacia, broom and
coronilla with many others, under the latter. There remains
only one clafs, the thirty-third, which ferves, in fome fort, as an
appendix to this part of the method, as the twenty-fixth does to
the divifion of herbaceous plants. It contains only one genus,
the fig, which differs from all other trees in having the flower
concealed within the fruit,

Tuus have I, with confiderable labour, toiled through the
numerous clafles of this complex and highly intricate method of
arrangement, Were I to pronounce with impartiality of its
merits and defects, I (hould not feruple to affert, that, however
beautiful in the idea, neither the plan nor execution is, in any
degree, calculated to facilitate the knowledge of plants. In faét,
it feems to have been Ray’s great object, no lefs than that of Mo-
rifon, to collet as many natural clafies as poffible; and thefe be-

ing feparately inveftigated, a multiplicity of characters and fteps
was



s RAITE “0'FE BOTANY. 87

was neceflarily required to connect them. Hence the intricacy
complained of, which muft always exift, where the claffes give
rife to the connecting charaters, not the charatters to the claffes.
Eminent as is the rank of this author in the lift of botanical wri-
ters, feveral inftances could be adduced in which the execuion
is inferior even to the plan, and vegetables are erroneoufly re-
ferred to particular branches of the method. In anatomizing the
claffes, I had occafion to mention fome improprieties of this kind.
The following, not hitherto recorded, deferve attention. Agri-
mony has two naked feeds that are lodged in the bottom of the
calix, yet is referred by Ray to the tenth clafs, which, as the
reader will obferve, contains plants whofe flowers are fucceeded
by a fingle naked feed. To the fame clafs are referred fumatory
and meadow-rue ; although the former is furnithed with a feed-
veflel, and the latter has many naked feeds inftead of one. The
diftinction from the number of feed-leaves, however proper in
deteting the order of nature, or connecting aflemblages that have
been already detected, is of all others the moft unfatisfactory in
conducting to the knowledge of plants. An herbaceous vege-
table is prefented to me which I am to inveftigate by the method
juft illuftrated. My firlt enquiry is, whether the plant rifes
with one or two feed-leaves? The queftion appears fimple and
eafv ; and yetitis a thoufand to one that I am incapacitated by
circumftances from returning a proper anfwer. For, if the plant
has pafled, though never fo little, its firft ftage of vegetation, fo
that the expanfions'of the lobes of the feed are no longer vifible,
in vain do I look for a folutien of my query, till its ripened feeds
have, in germinating, protruded one or two feminal leaves fimi-
lar to thofe exhibited by itfelf in the infancy of its progrefs, Thus
the prefence of both flower and fruit is, in the firft inftance, of
no avail; and the number of feed-leaves: muft abfolutely be re-
cognized, before the plant can be referred to its primary divifion

in
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in the method : I fay, its primary divifion, becaufe: many fubor~
dinate characters pafs under review previous to the determination,
of its clafs. ‘The number: of feed-leaves conftitutes the ficft di-
vifion; the prefence or abfence of the petals, the fecond; ;the
fimplicity or compofition of the flowers, the third ; the prefence,
or abfence of a veflel for containing the feeds, the fourth; the
number of naked feeds, the fifth; the nature of the feed-veflel,
the fixth ; the number of petals, the feventh. Encumbered with
fuch a multiplicity of characters, many of them not accurately
determined, how is it poflible that the method fhould be ufeful ?
As an attempt to inveltigate the order of nature, its merit is great,
and confpicuous. The firlt, third, fourth, fixth, eleventh, twelfth,
thirteenth, fourteenth, fixteenth, twenty-firft, twenty-fecond,
and twenty-fifth claffes, are true natural affemblages. In fine, to
fuch as are already mafters of the fcience of plants, no plan of
arrangement affords equal pleafure with that of Ray. The order.
of nature, where it could be traced, is carefully pointed out;
and the affinities of plants delineated with a mafterly hand. To
beauties of this kind the novice in Botany is infenfible; he re-
quires an eafy method of inveftigating plants, and, provided he
obtains it, is totally indifferent whether the claffes are natural or
artificial.

Tue characters of the orders or fecondary divifions in Ray's.
method are no lefs multifarious than thofe of the clafles. They
refpe&t the place of growth of plants, their qualities, the figure
of the ftem, the number, fituation, fubftance and divifion of the
leaves, the fituation and difpofition of the flowers and calix, the
number and regularity of the petals, the number and figure of the
fruit. In his improved method, Ray has adopted Tournefort's
characters of the genera, wherever his plan would permit. = His

General Hiftory of Plants contains defcriptions of 1865 fpecies
and
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and varieties. ‘The third volume, which was not publithed till
1704, and is defigned as a fupplement to the two preceding ones,
contains the plants difcovered by Tournefort in the Levant, and
by Camelli at Luzon, one of the Philippine Iflands. Ray's me-
thod was followed by Sir Hans Sloane in his Natural Hiftory of
Jamaica; by Petiver in his Britifh Herbal ; by Dillenius in his
Synopfis of Britith Plants; and by Martyn in his Catalogue of
Plants that grow in the neighbourhood of Cambridge.

To Ray’s original methed fucceeded that of Chriftopher Knant,

a German; which acknowledgesthe fame principle, and is mani-
feftly founded upon it. In his Enumeration of the plants that
grow naturally around Hal in Saxony, publifhed at Leipfic in
1687, the few vegetables he defcribes are arranged into feventeen
clafles which have for their bafis, the fize and duration of plants,
the prefence or abfence of the petals, the difpofition of the flowers,
the fubftance of the fruit, the number of capfules or feeds, the
number and figure of the petals, and the prefence, abfence or
figure of the calix. _After the ufual difiribution of vegetables into
herbs and trees, Knaut proceeds to difcriminate the former, from
the prefence and abfence of the petals. Herbs that are furnifhed
with petals he again fubdivides into fuch as bear fimple, and fuch
as bear compound flowers. The former arrange themfelves into .
nine clafles, which ftand diftinguithed by the prefence or abfence
of a veflel for containing the feeds. In plants of the firft clafs,
the feeds are inclofed in a flethy fucculent veffel of the berry kind,
of which arum, bryony and night-fhade afford proper examples;
in the feven claffes which immediately fucceed, the cafe or vefiel
is dry and membranaceous. The fecond clafs contains plants with
a fingle capfule or dry feed-veflel, and one petal; and is exem-
plified in fumitory, gentian, fox-glove, convolvulus and birth-
wort., Four regular petals charaterize the third clafs, as do four
N irregular
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irregular petals the fourth, which correfpond to the twenty-firft
and twenty-fecond claffes of Ray. The fifth, fixth and feventh
claffes contain plants with five, fix and many petals, and anfwer
to the twenty-third and twenty-fourth claffes of the fame author.
Plants with more than a fingle capfule conftitute the eighth clafs,
which is exemplified in fwallow-wort, columbine, aconite, pzony
and hellebore, and correfponds to the eighteenth clafs of Ray.
All plants having naked feeds or wanting a feed-veffel are con-
tained in Knaut’s ninth clafs, which confequently includes the
umbelliferous and rough-leaved plants, thofe with leaves dif-
pofed in the form of a radiant ftar, the lip-flowers and feveral
others. The compound flowers, which conftitute the two next
claffes are diftinguifhed from the prefence or abfence of the pappus
or downy crown of the feed. In the tenth clafs, which is exem-
plified in daify, feverfew, tanfy, fcabious, teazel and eryngo, the
feeds are folid, that is, want the crown alluded to; in the ele-
venth, of which after, golden-rod, groundfel, thiitle, dandelion and
nipple-wort furnith examples, they are crowned with a pagpus
or downy calix. The preceding claffes exhauit the diftribution
of herbaceous plants that are furnifhed with petals.  In the four
following claffes, which conclude the firft divifion of the method,
the petals are wanting; and that either folely, as in the twelfth
and thirteenth, which are exemplified in hop, nettle, mercury,
dock and the graffes; or in conjunction with the calix, as in the
fourteenth and fifteenth, which correfpond to the four firft clafles
in Ray’s method ; the former containing the ferns; the latter, the
mofies, mufhrooms and fea-weed. It remains only to be obferved
that woody vegetables, which conftitute the fecond grand divi-
fion, are very unfyftematically huddled together, as in Ray’s ori-
ginal methed, into two clafles, the one including trees, the other
fhrubs.

Svcwn
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. Svcu is the general method of Chriftopher Knaut, which
Linneus very properly terms Ray’s original Syftem inverted.
Trees are placed after herbaceous vegetables, petal-wanting herbs
after fuch as are furnifhed with petals, plants with naked feeds
after fuch as have the feeds contained in a cafe or veflel, plants
with many dry membranaceous feed-veffels after fuch as are only
furnifhed with one; and compound flowers after thofe which are
fimple. The diftinction from the lobes of the feed Knaut has
entirely rejected; as he has likewife that of flower-bearing and
flower-wanting herbs. On the whole, however, his method is
not a whit eafier or more practicable than that of Ray : the un-
certain diftinction of petal-bearing and petal-wanting flowers is
ftill retained; a multiplicity of fteps is employed in connelting
the clafles; and if the author has diminithed the number of
thefe, by thrufting feveral into the place of one, he has likewife
rendered them doubly intricate, by making a variety of {ub-
divifions neceffary. Plants which bear naked feeds occupy fix
claffes in Ray’s improved method : in the method under review
they are all referred to one. Much, it may be thought, is gained
here in point of facility. A plant with one, two, four or many
naked feeds is referred at fight to the ninth clafs in Knaut’s me-
thod. But although its place in the arrangement is {o quickly
~determined, I am not a whit nearer in inveftigating the plant.
For, upon examination, I find, that the fetions or fubdivifions
of the clafs in queftion exactly correfpond to the claffes contain-
ing plants with naked feeds in Ray’s method : fo that ’tis only
fubftituting the term divifion for clafs, and clafs for foition or fub-
divifion, and the two methods are, in this refpe@, exa@ly the
fame. Thus Knaut, by abridging Ray’s method, has neither re-
moved its difficulties, nor rendered it lefs impracticable. The
_faults of his arrangement, however, are not merely negative. He
has entirely effaced the beauty of his original, and deftroyed its

N 2 fym-
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fymmetry. The natural claffes, which conftitute the chief, per-
haps the fole merit of Ray’s fyftem, find no place in that of
Knaut; and in their ftead we are prefented with clafles, which
do not compenfate for the want of numerous relations, by pof-
fefling any fuperior facility in conduting to the knowledge of
plants. There is no certain mark of diftin@&ion betwixt the
twelfth and thirteenth claffes, which contain herbaceous plants
that want petals, but have the flower-cup. The fourteenth and
fifteenth, which include all the flower-wanting herbs of Ray,
are not more accurately diftinguithed. In fine, the copy is great-
ly inferior to the original, and, indeed, poflefles no great fhare
of merit, either in point of execution or utility.

Tue feétions or fubdivifions of the claffes in Knaut’s method
are fixty-two in number, and arife from the figure of the ftem
and petals, the number of capfules and cells, their figure, the
number of {eeds and leaves, and fituation of the flowers.

DocTor Herman’s method, which comes now to be analyfed,
is formed, partly on that of Morifon, partly on that of Ray, and
affords as beautiful diftinctions 2s any mode of diftribution hither-
to invented. Its author, profeffor of Botany at Leyden, was the
firft who introduced into Holland a genuine fyftematic arrange-
ment of plants from the parts of fructification. Morifon’s me-
thod had been left incompleat; and Ray’s, though perfeét from
its firft appearance, did not all at once attrat the attention of the
learned, and was indeed for many years ftudied chiefly in En-
gland, the native country of its author.” The defe@s of Ray's
original method, and its impracticability, did not elude the ob-
fervation of Herman. He had applied himfelf with unremitting
ardour from his earlieft years to the ftudy of plants, had examin-
ed with attention every plan of arrangement, and acually under-

taken
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taken a long and perilous expedition into India, with the fole
view of promoting his favourite fcience. Such a man merited
the applaufe of the public, and he obtained it. He was recalled
from his expedition, and appointed to fuperintend the botanical
fchool and garden at Leyden : in the difcharge of which impor-
tant office, he exhibited fuch marks of unwearied diligence, that
twice as many plants are faid to have been reared by Herman alone,
as had been introduced into the garden by all his predeceffors put
together, Bontius, Clutius, Pavius, Clufius, Vorftius, Schuylius,
and Syenus, in the long {pace of a hundred and fifty years. Boer-
haave relates, that, in 1681, the number of plants in the garden
at Leyden amounted to only one thoufand five hundred and
thirty-feven ; and that eight years after they had increafed, by
the induftry of Herman, to the amazing number of three thou-
fand and upwards.

Tue method propofed by Herman was. firft publifhed to the
world in 1696, by Zumbac, who arranged according to it the
plants demonftrated by its celebrated author in the public garden.
Rudbeckius the younger, in a Differtation publithed the fame
year on the fundamental knowledge of plants, has adopted Her-
man’s method with a few inconfiderable variations. Laftly,
in 1695, Herman himfelf, fully convinced of the neceflity of
emendations in the primary as well as fubaltern divifions, fet
about an accurate edition of his method, in which he had made
a very confiderable progrefs, when death put a final period both
to him and his work.

HerMmAN's method confilts of twenty-five clafies, which are
founded upon the fize and duration of plants, the prefence or
abfence of the petals and calix, the number of capfules, cells and

naked feeds, the fubftance of the leaves and fruit, the form and
con-
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confiftence of the roots, the fitnation and difpofition of the flowers,
leaves and calix, and figure of the fruit.  After diftributing all
vegetables into herbs and trees, the author proceeds with Knaut
to arrange the former into two divifions, from the prefence or
abfence of the petals. Petal-bearing herbs conftitute the firft
divifion, and are contained in eighteen claffes, which ftand diftin-
guifhed by the abfence or prefence of a veflel for containing the
feeds. The firft feven clafles exhauft the divifion of herbaceous
plants with naked feeds. In the firft are contained plants whofe
flowers are fucceeded by feveral naked feeds that are joined toge-
ther and form a head. It correfponds to the fifteenth clafs in Ray,
and is exemplified in ranunculus and meadow-rue. ‘The umbel-
liferous plants conftitute the fecond clafs, the chara&eriftics of
which are, two naked feeds, and flowers of five petals formed
into an umbel. The third and fourth clafles agree in having a
fingle naked feed, but differ in the nature of the flowers, which
are fimple in the former, compound in the latter. This diftinc-
tion has been fully explained already. The fifth clafs, which
fhould have immediately fucceeded the fecond, contains plants
that have two naked feeds, and flowers with one petal. ‘Thefe
are the flellatee or flar-like plants of Ray. Four naked feeds cha-
racterize the two next clafles, which contain the rough-leaved
plants and fuch as flower at the joints, of the fame author. = Of
plants which have their feeds contained in a veflel, fome bear a
membranaceous, fome a pulpy fucculent fruit. Membranaceous
feed-veflels are either of the capfule or pod kind. Plants with a
fingle capfule are divided from the form of the roots, which, in
fome, are bulbous, in others, not bulbous. Thofe which arrange
themfelves under the latter divifion are again fubdivided from the
number of cells, caverns or internal cavities of the feed-veffel.
In the eighth clafs, the fruit hasone cell, in other words, an un-
divided cavity; in the ninth, there are two ctlls, in the tenth

three,
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three, in the eleventh four, in the twelfth, five or more. The bul-
bous-rooted plants, which conftitute the twenty-fourth clafs in
Ray’s method, are very improperly disjoined by Herman from the
divifion to which they belong, and transferred to the fixteenth clafs,
where they are perfeétly folitary, and maintain no fort of con-
nection with any of the plants in their neighbourhood. Herbs
with many capfules are all contained in the thirteenth clafs which
correfponds to the eighteenth in Ray. The fourteenth and fif-
teenth clafles contain plants with a dry membranaceous feed-veflel
of the pod kind; the former includes the crofs-fhaped, the latter
the butter-fly-thaped or pea-bloom flowers of latez botanifts.
Herbs with a pulpy fruit form the feventeenth and eighteenth
claffes, which ftand diftinguifhed, as in Ray, from the covering
of the pulp, which, in the former, is thin and flender, in the
latter, coarfe and thick.

Svcu are the diftin&tions of petal-bearing herbs adopted by
Herman. Herbs which want petals are contained in the three
following claffes, and arrange themfelves, as in Knaut, from the
abfence of that organ alone, or of both calix and petals. The nine-
teenth clafs confifts of herbaceous plants which want the petals,
but are furnithed with a flower-cup properly fo called. It is ex-
emplified in rhubarb, dock, fpinach, and plantain. In the twen-
tieth clafs, which contains the ferns, and fome herbaceous plants,
whofe flowers grow in catkins, both calix and petals are want-
ing. The twenty-firft includes the grafles, and fuch plants as
‘have an affinity to them. They are diftinguithed from thofe of
‘the two  preceding claffes, by the prefence of a glumae or hutky
calix, In Knaut’s method, the grafles are very improperly thruft
into a clafs with plants to which they have no affinity : fo that
an accurate charaéteriftical mark cannot be afligned for difcri-
minating the two clafles of plants that want the petals. In the
method
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method under review, the graflfes being affigned a feparate clafs,
are accurately diftinguifthed from all other plants that want petals,
by the nature of their flower-cup, which is of that kind termed
a gluma or hufk; whilft the prefence of a cup, without refpet
to its nature, ferves effectually to diftinguith them from the ferns,
mofles, and fuch other plants as have neither calix nor petals.

I fubdividing trees and (hrubs, Herman has greatly improved
upon Ray. The twenty-fecond clafs confifts of trees whofe
flowers want petals and grow in catkins. It correfponds to the
twenty-eighth clafs in Ray’s method, the plants of which, as the
reader will remember, have the flower placed at a diftance from
the fruit. To this clafs Herman has referred the tribe of palﬂis,
which occupy a whole divifion in Ray. Trees with a pulpy
umbilicated fruit conftitute the twenty-third clafs, under which
is arranged the fig, by Ray placed in the appendix to his method,
from its fingularity in concealing the flowers within the fruit.
The twenty-fourth clafs confifts of trees with pulpy fruits which
are fupported, not crowned by the calix : the twenty-fifth of fuch
as have a dry membranaceous feed-veflel. The former corre-
fponds to the thirtieth; the latter to the thirty-firft and thirty-
fecond claflfes in Ray’s method, which improperly disjoined trees
with dry feed-veffels of the pod kind from fuch as have a dry,
membranaceous fruit of another form,

By attending to the analyfis jult given, the reader cannot fail
to obferve, that the method propefed by Herman excels all which:
preceded it, in the uniformity of its clafiical charaéters. The
author fet out with the fruit for his principle, and has adhered
more clofely to it than either Morifon, Ray or Knaut. In the
firlt eighteen claffes, the number of naked feeds, the nature of
the diiferent iced-veflcls, and the number of cells or internal

cavities
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cavities of the fruit furnith the fole diftin&ion. No fuch uni-
formity characterizes the methods of the fyftematical writers juft
mentioned. Ray and Knaut have fubdivided that branch of their
refpective methods which contains plants having a dry membra-
naceous feed-veflel, from the number of petals; Herman from
the number of cells or cavities of the fruit. The tranfition from
the feed-veflel to the petals is unnatural, becaufe the latter pre-
cede the former : the tranfition from the feed-vefic] to its inter-
nal divifions is in the true {pirit of {yftematic arrangement, which,
attaching itfelf to one particular part, is ftudious to exhibit it,
for the purpofe of difcriminating bodies, under every pofiible
point of view. Herman’s fuperiority in this refpe is indifput-
able. Even the diftin&ion of fimple and compound flowers he
has rendered fubordinate to the principle with which his method
fets out, and, inftead of employing it, as Ray and Knaut have
done, in difcriminating all flower-bearing plants that are furnifh-
ed with petals, has reftricted it to the diftinguithing of two claffes,
thofe, to wit, containing plants whofe flowers are fucceeded by
a fingle naked feed. But though, by this improvement, Herman
has rendered his method more uniform, he has added nothing to
its facility. In fact, the number of naked feeds is a very equi-
vocal charafter when employed in diftinguithing compound
flowers, which we may as properly arrange with Cazfalpinus
among p]ants that bear many naked feeds, as with Herman amon g
fuch as bear but one; the former refpecting the aggregate, the
latter, each particular floret of which it is compofed.

Tue diftinétion of naked and covered feeds makes a very prin-
cipal figure in all the methods founded upon the fruit, particu-
larly in thofe of Ray, Knaut, and Herman. Yet, flrange as it
may fcem, there is no characteriftical mark that, in all cafes, thall,

with accuracy, diftinguith the one from the other. Whatever,
O when
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when ripe, detaches itfelf from the mother-plant fpontaneoufly
and fingly, is denominated by Mr. Ray a naked feed. He adds
that, in dubious cafes, we are always to be determined by the
ftructure of the plants of the fame natural clafs. Thus, continues
my author, in leguminous “plants with a fingle feed, and fome
others that bear fmall pods of the fi/igua kind, the fruit falls off
from the parent plant without fplitting, and difperfing the inclofed
feeds. Yet is not the whole fubftance fo detached to be deemed
a naked feed ; why ? becaufe moft of the plants which have near-
eft affinity to thofe in queftion are confefledly furnifhed with a
feed-veflel that is either replete with numerous feeds, or, if it
contains but one, is found to open {pontaneoufly, when ripe,
with a view to expel it. The truth of this conclufion I allow, but
deny its utility. A novice in Botany, and it is to fuch an one that
every plan of arrangement ought to accommodate itfelf, will be
little benefited by the diftinction juft mentioned. His object is
to inveftigate plants by a method of arrangement, the principles
of which he comprehends. He underftands the terms naked and
covered feeds, in the general fenfe expreffed in their definition ;
he expects that the meaning of words fhould never be violated ;
that they fhould, at firft, be defined with a logical exactnefs, nor
be ever made to convey any other fenfe than that with which
they were originally imprefled. He is fuppofed to be totally
ignorant, not of the plant in queftion only, but of all fuch as bear
affinity to it: how then, in doubtful cafes, fhall Mr. Ray’s rule
be applied ? He is to be determined by the plants of, the fame
natural clafs; but thofe plants are unknown to him: he muft
depend then entirely upon the reitude of the definition, which,
as we have feen, is evidently calculated to bewilder and miflead.
I decline {tretching this criticifm to its utmoft extent, and fhall
only obferve that, as no characeriftical mark has hitherto been
alcertained, which, in all cafes, fhall difcriminate naked from

covered
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covered feeds, the diftin&ion, far from having infallibility afcribed
to it, ought, in my opinion, to be employed with no lefs referve
than that derived from the prefence or abfence of the petals. An
ingenious botanift of the prefent century, whofe tenets I fhall
have occafion in the fequel to difcufs, has not fcrupled to deny
the exiftence of naked feeds, and of confequence, the reality of the
diftin&ion before us. I will not at prefent enter largely into the
merits of this paradoxical dogma, which I am clearly of opinion
owed its origin to miftaken notions of the analogy that fubfifts
between plants and animals. Seed-veflels or receptacles of the
feeds are in the vegetable kingdom what the uzerus of vipiparous
animals, is in the animal. The feeds contained in the cafe or
veflel correfpond to the feetus inclofed in the wzeras. Perhaps,
the author juft alluded to, may have extended the analogy to
oviparous animals, and even to fuch in which the procefs of gene-
ration is lefs accurately difcerned. His mode of reafoning then
has probably been as follows : feed-veflels are confeffedly ana-
logous to the uferus of animals; now all animals are furnithed
with an wuferus, or fome organ which performs its functions;
therefore all plants are furnithed with a feed-veflel for inclofing
and nourifhing the vegetable feetus. This propofition, however,
is not logically true, becaufe neither the major nor minor have
been demonftrated fuch. Indeed, if the analogy contended for
could be fully proved, and all animals demonftrated to be fur-
nifhed with an azerus, I fhould think the confequence infallibly
certain : but as neither of thefe has been attempted, and both
major and minor are entirely hypothetical, the fyllogifm is falfe,
and the conclufion or inference erroneous. That the analogy
does not hold good in every cafe, 1s indifputable. I fhall allow
that the feed-veffels of plants which gape and expel the feeds,
may be thought analogous to the wferus of viviparous animals :
and' the feeds fo expelled with' their proper teguments to the

0 2 animal
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animal feetus that is protruded with its coverings. But is this
analogy univerfal ? Do the feed-veflels of all plants {plit when
ripe, for the purpofe of expelling their feeds? The contrary is
indubitable. Pulpy fruits of the apple, berry and cherry kind
neither {plit when ripe, nor adhere to the plant, as the uterus
always does to the animal, but detach themfelves from it with
the inclefed feeds. Again, feed-veflels which fplit when ripe,
and adhere to the plant after the difperfion of their feeds, ceafe
to be ufeful in vegetation. They are temporary parts deftined to
inclofe and expel the feeds. Their nature admits not of a fecond
fecundation ; they have been once fruitful; they have expelled
their feeds; the end of their deftination is accomplithed ; they
wither, moulder and rot. How ftriking the difparity in animals !
The female wuterus is no temporary part, nor limited to a fingle
fecundation. It is coeval, {ubfifts and dies, with the animal ; and
is deftined to perform, not once, but frequently, its valuable
functions of inclofing and nourifhing the tender feetus.

Frem this digreflion, which the main fubje&t afforded me,

I return to mention fome improprieties committed by Herman
in the execution of his plan. The firft feven clafles contain plants
with one or more naked feeds : but inftead of beginning with the
moft fimple, and proceeding to the more complex, Herman
fcarce obferves any order in their arrangement, fave that fug-
gefted by the conveniency of demonftration. Plants with many
naked f{eeds occupy the firft clafs, becaufe they produce their
flowers very early in the {fpring. Next come the umbelliferous
plants, which bear two naked feeds; then the fimple and com-
pound flowers with one; to thefe fucceed the plants with leaves
difpofed like a radiant ftar, which, like the umbelliferous plants,
bear two; and laflly, the rough-leaved plants and fuch as flower
at the joints, whofe charaderiftic is four naked feeds. Rud-
beckius,,
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beckius, in his edition of Herman's method, has removed the
impropriety complained of, by beginning with the moft fimple
clafles, thofe, to wit, whofe plants bear a fingle naked feed, and
proceeding by degrees to fuch as are more complex, that is, have
plants with two, four or many feeds. With the plants of the
firtt clafs, Herman, after Ray, has improperly arranged thofe of
the mallow tribe, which producing, not a2 number of naked feeds,
but a capfular fruit divided into feveral cells, ought unqueftio-
nably to be referred to the twelfth clafs, with the characteriftics
of which the plants in queftion agree. Scarce any of the plants
of the third clafs, which correfponds to the tenth of Ray, are
found to poffefs the claffical character, a fingle naked feed. In
all the fpecies of valerian, the flower is fucceeded by a ftreaked
capfule, which in fome is lefs con{picuous, in others, thick and
‘hard as a cruft; and, in a particular fpecies, furnifhed with two
cells, one of which is generally empty. Marvel of Peru has its
fingle feed covered with a hufk or outer coat, which may be eafily
ftripped off, if not over-dried. Enchanter’s night-thade is fur-
nithed with a capfule that has two cells, each containing a fingle
. feed. Fumatory has a fmall undivided pod of the fil/igua kind ;
agrimony two naked feeds lodged in the bottom of the calix.
Some of the other clafles with naked feeds are liable to excep-
tions of the like kind. What Herman and Ray denominate two
naked feeds in the plants whofe leaves are difpofed in the form
of a ftar, Linnzus, with much greater propriety, termsa twin-
berry of a dry fubftance, inclofing two feeds. Loofe-itrife has a
capfular fruit with an undivided cavity, and therefore ought not
to be arranged with the plants of the ninth clafs, the characteri-
ftic of which is a capfule with two internal divifions or cells.
Gentian, lefler centaury and faxifrage, are to be excluded for the
fame reafon. Some fpecies of hypericum have one, fome two,
fome five cells; yet are they all placed without diftinction in

Herman’s
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Herman’s tenth clafs, which includes fuch capfular froits as aré
divided internally into three cavities or cells. To the fame clafs
are improperly referred the violet, cardinal flower, and theep-
{cabious, the firft of which has an undivided cavity, the others,
a capfule with two cells. Grafs of Parnaflus has one cell, win-
ter-green five, and afarabacca fix. In facl, except greek valerian,
rampions, and bind-weed, there are none of the plants in the
tenth clafs that agree in the general character ; nor thofe always
neither; the fruit of bind-weed being fometimes entire or un-
divided within. Thorn-apple and rue are referred to the ele-
venth clafs, which contains capfular froits with four cells, altho’
the former has always two, and the latter, except in one fpecies,
always five cells, Poppy and prickly poppy have an undivided
cavity, and therefore do not pertain to the twelfth clafs, the fruits
of which are divided into five or more cells. Many more im-
proprieties of a fimilar nature might be mentioned; but I for-
bear entering farther into the merits of the method before us,
becaufe the inftances already given are fufficient to evince, that
the execution is greatly inferior to the plan,

Tue clafles in Herman’s method are fubdivided into eighty-
two {eftons or orders, which have for their bafis the number of
petals, feeds, capfules and cells, the figure of the feeds and petals,
and difpofition of the flowers. The fecond, fifth, fixth and fe-
venth claffes are true natural families.

Ouvr review of methods founded on the fruit clofes with that
of the celebrated Dr. Herman Boerhaave, who, fucceeding to the
botanical chair at Leyden in 1709, fpared no endeavours to pre-
ferve among his countrymen that love for the fcience of plants
which: his predeceflor, Herman, had happily introduced. = His
method is that of Herman, combined with part of the methods

of
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of Tournefort and Ray. The fubmarine and imperfe&t plants,
which find no place in the fyftem of Herman, are borrowed by
Boerhaave from that of Ray. To colle¢tas nmany natural claffes
as poffible, he has likewife adopted the diftinétion firft fuggefted
by the fame author from the number of feed-lobes or feminal
leaves. The compound flowers form four clafies, which derive
their chara&ers partly from Ray, partly from Tournefort. Laft-
ly, trees are diftributed, as in the latter writer, from the flower,
not as in Ray and Herman, from the fruit. It deferves to be re-
marked, that Boerhaave, to avoid confufion, has claffed all trees
and fhrubs which bear butter-fly-fhaped flowers with fuch her-
baceous plants as have flowers of the fame figure. Tournefort,
by retaining the ancient diftintion into herbs and trees, and cha-
racterifing both by the figure of the petals, has been led to in-
ftitute feveral clafles which, agreeing with others both in the
general character and title, ought to be excluded as fuperfluous.
In Boerhaave’s method, which is founded  partly on the fruit,
partly on the flower, an agreement of charalters indifferent claffes
was lefs to be apprehended. The pea-bloom flowers, in fa&, ap-
peared to the author the only plants from whofe feparation could
arife claffes with fimilar charatters. He has therefore preferved
the family entire, and arranged the papilionaceous trees with the
papilionaceous herbs. For my own part, I cannot approve of
this junction, as I profels myfelf infenfible of the danger which
the ingenious author was fo ftudious to avoid. Herbaceous plants
with a pea-bloom flower are arranged by Boerhaave after Herman
and Ray, not from the figure of the flower, but from the nature
of the fruit, which is that kind of pod- termed a /egumen. Trees
then with pea-bloom flowers might have formed another clafs,
the chara&eriftic of which being the figure of the flower, and not
the fubftance or figure of the fruit, rendered it impofiible to
confound the plants in queftion with thofe of the herbaceous

' kind



104 Ay V1 E W TgOyF &-H Eiy

kind juft mentioned. Upon the whole, Boerhaave ought either
to have rejeted the diftinction into herbs and trees altogether,
or to have retained it entire. By placing leguminous trees in
the fame clafs with leguminous herbs, he has difcovered a want
of attention to the main purpofe of fyftematic arrangement, and
precipitately encountered a real danger, in order to avoid an ima-

ginary inconvenience.

Boeruaave's clafles are thirty-four in number, and fubdi-
vide themfelves into a hundred and four fections, which have for
their characters, the figure of the leaves, ftem, calix, petals and
feeds ; the number of petals, feeds and ca'pl'ules; the fubftance
of the leaves ; the fituation of the flowers and their difference in
point of fex. By this method Boerhaave arranged near fix thou-
_ fand plants, the produce of the botanical garden at Leyden, which
he carefully fuperintended for the fpace of twenty years, and left
to his fucceflor, Dr. Adrien Royen, in a much more flourithing
ftate than he had himfelf received it. His Index or Catalogue
of the Leyden plants was publifhed in oftavo in 1710, and after-
wards, with great additions, in quarto in 1720. This laft edition
contains defcriptions of five thoufand, fix hundred and fifty plants,
of which number upwards of two thirds had been introduced
into the garden fince the time of Herman, by the induftry of his
illuftrious fucceflor. Boerhaave’s characters are derived from the.
habit or general appearance of plants combined with all the
parts of fru&tification; fo that, as Linnzus very properly ob-
ferves, he was the firft who employed the calix, {tamina and ftyle
in determining the genus. About feventeen new genera were
eftablithed by this author ; among others, the very fplendid fa-
mily of the profea and filver-tree, which, although partly de-
fcribed by Morifon, had remained generally unknown till the
period now ynder review. His method was adopted by one

Ernfting,
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Ernfting, a German, in a treatife entitled, The firft Principles
of Botany, publifhed in oftavo, at Wolfenbuttel, in 1748. To
deteé the order of nature, not to difcover an eafy plan of arrange-
ment, feems to have been the darling objeét of Boerhaave ; in
attaining which, however, he has been fo little fuccefsful, that, .
of the four-and-thirty clafles which compofe his difficult and
complicated method, no more than eight can be reckoned true
natural aflemblages. Thefe are the claffes containing the ferns;
the umbelliferous and rough-leaved plants; thofe which flower
at the joints and have leaves difpofed at proper intervals round
the ftem in form of a radiant ftar; the crofs-fhaped and pea-
bloom flowers ; and the divifion of compound flowers with flag
petals, and a la&efcent or milky ftalk. The other claffes are
purely artificial, and contain plants which, not poffefling nume-
rous relations, are approximated only by their agreement in the
fingle mark that chara&terizes the clafs.

Tur inconveniencies which attend every mode of arrange-
ment founded upon the fruit have already been mentioned : and
if the reader has carefully perufed the preceding part of this fec-
tion, he will not only readily acknowledge their exiftence, but
be apt to wonder that with imperfections, fuch as thofe I have
recorded, a feries of methods fhould have continued in eftimation
fo long. In fa&, to the writers, whofe works we have been
examining, the novice in Botany is little obliged. Solicitous to
collect the affinities of plants, to inveftigate the order of nature,
and difcriminate her numerous affemblages, they forgot that the
main purpofe of fyftem is to facilitate to others the knowledge
of the objects about which it is converfant. To mafters of the
{cience their refearches afford the higheft intellectual entertain-
ment : whilft to the beginning botanift they are equally fparing
of information and delight. The rage which fo long fubfifted

P for
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for difcovering the philofopher’s ftone proved beneficial to che=
miftry, by cafually enriching it with feveral valuable difcoveries ;
the paffion for inveftigating a natural method in Botany was pro-
ductive of a quite contrary effet, and had well nigh annihilated
the fcience which it was meant to aggrandize and improve.
‘Blinded by the prevailing prejudice, each fucceeding writer
adopted the errors of his predecefior ; and no one could be found
pofleffed of fufficient courage to venture upon an unbeaten path,
even if genius had adminiftered the proper affiftance in pointing
it out. Each walked in the track marked out for him by a-
nother. Morifon followed Ceafalpinus; Ray improved upon Mo-
rifon ; Knaut abridged Ray; Herman formed himfelf partly on
Morifon, partly on Ray; Boerhaave makes Herman his guide, and
calls in Ray and Tournefort as auxiliaries. Auguftus Quirinus
Rivinus, a German, Profeflor of Botany at Leipfic, was the firft
who, in 1690, relinquithing the purfuit of affinities, and con-
vinced of the infufficiency of the fruit, fet about a method which’
thould atone, by its facility, for the want of numerous relations,
and natural families. A method purely artificial appeared to Ri-
vinus the beft adapted for the purpofe of vegetable arrangement.
He faw in all their magnitude the imperfections of thofe methods
which, fetting out with the profefled defign of detecting the or-
der of nature, had accomplifhed but half their aim. He refoly-
ed to profit by the errors of his predeceflors, not blindly to adopt
them; and rejecting the fruit which had proved an infufficient
principle, and the fource of numberlefs imperfections, he attached
himfelf to the flower, which he was fenfible furnifhed charaéters
no lefs numerous, permanent and confpicuous than thofe of the
fruit. In the methods that have been already analyfed, the rea-
der will have obferved that the feed-veflel and feeds, the two
conftituent parts of the fruit, 'were employed in conjunétion.
Perhaps either does not furnifh fufficient variety of characters to
: ferve
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ferve fingly as the foundation of a method. Be that as it may,
the parts of the flower lie under no imputation of this kind. The
calix, petals, ftamina ‘and ftyle or pointal, which conftitute the
flower, are each fufficiently diverfified in point of number, figure,
proportion and fituation to ferve as the bafis of a mode of ar-
rangement ; yet all are notequally proper for that purpofe. Ri-
vinus made choice of the petals as the largeft and moft beautiful
part, and that from which the flower itfelf is vulgarly cha-
raterized. - His method confifts of eighteen claffes, which have
for their bafis the perfection and difpofition of the flowers, and
regularity and number of the petals. -

As Rivinus fet out with the profefled defign of imparting
facility to Botany, he judged very properly in divefting his me-
thod of all extraneous matter, and rendering it as fimple and
uniform as the nature of the fcience would admit. The diftin-
¢tion into herbs and trees had been adopted by every writer on
plants fince the time of Ariftotle. Rendered, in fome meafure,
facred, by its antiquity, it long maintained a confequence which
had better befitted characters lefs infufficient, and more clearly
afcertained. Rivinus was the firft who in this matter dared to
think for himfelf; he was early fenfible of the inconveniencies
to which thofe had {ubmitted who employed it as a primary di-
vifion; he refolved therefore at once to get rid of a diftin&ion
that is frequently uncertain, always deftructive of uniformity, and
in its nature repugnant to the genuine fpirit of fyftem, becaufe
totally unconneéed with the parts of fructification. His reafons
for this laudable, but unprecedented ftep, he has delivered with
great precifion in a letter addreffed to Mr. Ray, foon after the
publication of his method, in which likewife the propriety of the
aforefaid diftin¢tion is fully handled.

AE Tue
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Tue method now before us opens with a divifion from the pre-
fence of the petals and calix, and abfence of either or both. Flowers
that are furnifhed with both the organs in queftion, are faid, in
the language of Rivinus, to be perfec or compleat ; thofe which
want either or bothare denominated imperfect or incompleat. This
diftin&tion was formerly hinted at,and its fuperiority above that de-
rived from the prefence or abfenee of the petals alone fully proved.
Perfet flowers, which occupy the firft feventeen clafles, are fub-
divided into a double phalanx, the one containing fimple, the other
compound flowers. It would be unneceflary to enlarge upon
this diftinction, as the reader who has perufed Ray’s method with
attention, will be at no"lofs for its difcriminating characer.
Simple flowers fubdivide themf{elves into fuch as are regular, and
fuch as are irregular. Regular flowers are defined by Junigus,
Ray and Chriftian Knaut, to be fuch whofe petals agree, not fo
much in magnitade, as in figure and fituation. Rivinus's idea .
is different. 'The petals, or divifions of the petal, if there is but
one, muft correfpond not in figure and fituation only, but alfo in
fize ; in one word, they muft be every way equal. Nor is this
all. Other charalters are required to be prefent, in order to con=
ftitute the flower ftri¢tly regular. The ftyle is to iflue from the
center of the flower; the calix to have its divifions equal, and.
the ftamina to be proportionable in number to the petals or their
divifions. 'This firft part of the methed then forms two branches,
which are each fubdivided from the number of petals into feven
claffes that have the fame characters and title, and differ only in
the equality or inequality of the flowers. We begin with the
regular flowers, which occupy the firft feven claffes.  Plants of
the firft clafs have regular flowers of one petal. It is exemplified
in marvel of Peru, madder, borrage, hound’s-tongue, mallow,
hyacinth, water-leaf and {wallow-wort. The fecond clafs con-
tains enly one genus, enchanter’s night-fhade, which. bears re-
gular
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gular flowers with two petals. Flowering-rufh, frog's-bit and
water-plantain, afford examples of the third clafs, whofe cha-
racteriftic is three regular petals. The fourth and fifth clafles
are numerous, and contain plants with four and five regular pe~
tals. Poppy, barren-wort and the crofs-fhaped flowers arrange
themfelves under the former; faxifrage,ranunculus, myrtle, colum-
bine, with feveral others under the latter. The fixth clafs confifts of
flowers with fix regular petals, and is exemplified in moft of the
liliaceous or bulbous-rooted plants. More petals than fix, and a
regular flower charaGerize the feventh clafs, of which adonis,
anemone and ficoides afford proper examples. The irregular
flowers with one petal are exemplified in fage, rofemary and the
other lip-flowers. Thofe with four petals are the papilionaceous
or pea-bloom flowers of later botanifts. The umbelliferous plants
with fome others, particularly aconite, lark-fpur, violet and fra~
xinella occupy the clafs containing flowers with five irregular
petals. Irregular flowers with fix pctals are exemplified in orchis,
ladies-flipper and honey-flower. The clafles deftined for con-
taining plants with irregular flowers of thsce and many petals,
were inferted in order to render the plan of arrangement com-
pleat : for neither Rivinus, nor Heucher, who publifhed the
greateft part of his method, were acquainted with any plints thag
could arrange themfelves under either of thefe claflcs. Twa
genera only pertain to the clafs of irregular flowers with two pe-
tals. The compound flowers are very improperly interjected by
Rivinus betwixt the regular and irregular fimple flowers, and
occupy three clafles, which ftand diftinguifhed from the regula-
rity and irregularity of the florets of which the aggregate is
compofed. In the firft clafs, which is the eighth of the method,
the florets are all regular and equal. Globe-thiftle, globe-amu-
ranth, centaury, burdock, eryngo and water-lilly are adduced as
exanples, This clals correfponds to part of the capitate of Ray,

and
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and to the compound flowers with hollow florets of Tournefort.
The fecond clafs is compofed of florets that are partly regular
partly irregular, and is exemplified in fun-flower, dairy, and the
other radiated flowers of the French botanift, which have hollow
regular florets in the center or difk, and flat irregular ones in the
circumference, margin or ray. In the third clafs, the florets are
all of an irregular figure, being hollow at the bafe, and fiat above.
The plants which compofe it correfpond to the compound flowers
with flat petals and a milky ftalk of Ray, and to thofe with femi-
florets of Tournefort. ‘There remains but one clafs, the eigh-
teenth, containing all the plants by Rivinus termed imperfect,
that is, which have none or only one of the covers prefent. Thefe
are the cone-bearing plants, thofe whofe flowers grow in catkins,
the graffes, the ferns, mofles, mufhrooms and fome others.

SucH is the {yflem of Rivinus from the equality and number
of the petals: a {yftem, no lefs admired for its fimplicity, than
for the regularity and uniformity of its plan. Its facility in con-
duéting to the knowledge of plants will beft appear by an exam-
ple. Iam required to refer a plant of the common mallow to its
proper clafs in Rivinus’s methed. The prefence of both calix
and petals excludes it at once from the eighteenth clafs, the cha-
racteriftic of which is the abfence of one or both. My next en-
quiry is, whether the plantin queftion pertains to the divifion of
fimple or compound flowers ? This, from my knowledge of the
diftinctive character, is immediately anfwered, and the plant re-
ferred at fight to the former branch of the method. By this
flep the three clafies containing compound flowers are cut off,
and my plant is adjudged to belong to one of the fourteen claffes
of the perfe&, fimple flowers which remain. 1 next examine
the divifions of the flower, and finding them to be equal, not
only in fituation and figure, but alfo in fize, I refer the plant to

' the
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the divifion containing regular flowers, which occupy the firft
- feven clafles of the method. The number of petals next claims
my attention : and here I muft be particularly cautious not to
confound plants of one clafs with thofe of another. For it fre-
quently happens that flowers with only one petal are {fo deeply
divided, that to a carelefs or {uperficial obferver they appgar com-
pofed of many petals. Rivinus's rule on this head is in general
a good one. It is to reckon as many petals, as the flower refolves
itfelf into, when fallen. The reader, however, is not to imagine,
that in every cafe we are to wait for this criterion. It is only
meant as a guide where the divifions of the flower are fo deep
that a doubt may well arife to what branch of the method the
plant in queftion fhould be referred. In moft cafes, we can de-
termine at fight whether the flower is compofed of one or more
petals. If the divifions only reach the middle of the fower, or
occupy the upper fpreading part, without extending to the tube
or hollow part below, there is no doubt, the flower is manifeftly
of one petal, and arranges accordingly. If, on the other hand,
the divifions reach the bottom of the flower, and do not adhere,
even in the flighteft degree, but appear each, by their fimilar
conformation, to be totally diftin¢t; and altually refolve them-
felves, on the falling of the flower, into as many feparate parts
as there were divifions when it remained upon the plant, the
flower is manifeftly compofed of many petals, and muft be re-
ferred to its correfponding divifion in the method. The former
characlers are generally fufficient to determine this : it is only, as
we have faid, in doubtful cafes, that Rivinus’s rule is to be ap-
plied. Neither indeed is the rule in queftion infallible : for though
by it feveral plants, particularly wood-forrel, ledum, pimpernel
and #rientalis, are very properly adjudged to have but one petal,
from the divifions being found to adhere, in falling off ; yet fhould
we commit a manifeft impropriety by referring to a clafs with
four
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four petals the flowers of vaccinium oxycoccus, which, however,
refolve themfclves, on falling off the plant, into four diftin&
leaves. I am not even certain, whether in the example before us,
which has furnithed matter of controver{y on this head, the rule
juft mentioned can determine with precifion. Rivinus and Tour-
nefort arrange plants of the mallow tribe with fuch as bear flowers
of one petal. Linnzus, in his Genera Plantarum,has afligned to
each five diftin& petals. For my own part, I muft confefs that
I lean to the opinion of the two former botanifts, not only be-
caufe I could produce feveral inftances of flowers confefledly of one
petal, in which the fegments or divifions are equally deep with
thefe of the mallow tribe; but alfo becaule the fegments are
rounded, not pointed at the bafe, where they likewife manifeftly
cohere. Since I am upon this fubje&, I cannot help remarking
a very beautiful diftin&tion between flowers of one and many pe-
tals, not known to Rivinus. It arifes from the fituation of the
{tamina, which, in flowers of more petals than one, are inferted
into the receptacle or fummit of the footftalk ; in thofe of one, |
into fome part of the petal. M. Vaillant, an ingenious French
academician, was the firft who made this obfervation, fo far as it
refpets flowers of one petal: and Pontedera is faid to have dif-
fected two thoufand d:fferent fpecies with a view to eftablifh its
univerfality. By this rule, the flowers of frientalis and wood-
forrel are determined to have only one petal, although the divi-
fions, which are feven in the former, and five in the latter, co-
here {o {lightly at the bafe, that, without fuch a mark of diftin-
&ion as that I have mentioned, we thould be at a lofs whether to
arrange the plants-in queftion,atfight, with fuch as bear flowers of
oneormore petils. T do not, however, mean to infinuate that Pon-
tedera’s rule is 2 whit more infallible than that of Rivinus. On the
contrary, | am fenfible that, like every general rule, it admits of
exceptions; and that ir were equally rafh to conclude every flower

mong=
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monopetalous which has the ftamina attached to it, as to arrange
among {uch as have more petals than one all flowers that, in de-
taching themfelves from the plant, are refvlved into two, three,
four or more diftin& pieces. In fea-pink, and the genusmelant hium,
the ftamina are inferted into the petals, which are five in the
former, fix in the latter. Lychnis, filene, rofe-campion, and
fome others of Linnzus's natural order, caryophyllei, have the
ftamina alternately inferted into the claws of the petals, which
are five in number. In thefe plants the number of {tamina is tens
fo that one half is attached to the receptacle or feat of the flower,
and the other half to the petals. Again, there are inftances of
flowers with one petal, which have not the ftamina attached to
their fubftance. Of this kind are aloe, and ¢fffus; as alfo azalea,
arbutus, /edum, andromeda, heath, and the other flowers of Lin-
nzus’s natural order, dicornes, fo termed from the ant/ere or tops
of the ftamina exhibiting an appearance like two horns. To re-
turn to the illuftration of Rivinus’s method. The reafons men-
tioned above having determined me to regard the flowers of mal-
low as monopetalous, that is, compofed of a fingle petal, its place
among the fimple regular flowers no longer remains a fecret.
Thefe occupy,as we have faid, the firft feven clafles, which ftand
diftinguithed from the number of petals. To the fecond, third,
fourth, fifth, fixth and {eventh my plant cannot be referred, be-
caufe in thefe the chara&eriftic is two or more petals. There re-
mains only the firft clafs, which confifting of regular flowers with
one petal, muft confequently include the plants of the mallow-
tribe, whofe flowers we have fthewn to be perfect, fimple, regu-
lar, and monopetalous.

IT has been faid that Rivinus’s method, fimple and uniform
as it is, muft, if firictly followed, be produ&ive of an almoft
continual violence to nature, by disjoining things which were

Q never
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never meant to be feparated, and confounding others which are
in themfelves totally diftin@. I am admonithed that not only
different genera of the fame natural clafs, but likewife different
fpecies of the fame natural genus are exceedingly diverfified with
refpe to the regularity and number of the petals; and that,
confequently, charaéters derived from thefe circumftances muft
be of all others the moft improper, from their manifeft tendency
to confound. This conclufion I deny, yet allow the truth of the
affirmation from which' it is deduced. In methods purely arti-
ficial, the principal obje& is to arrange plants in an eafly fimple
manner. Regardlefs of their affinities, fuch methods are foli-
citous only to condué with facility to their knowledge. Natural
genera, no more than natural claffes, muft be preferved entire,
in direct contradi¢ion to the principles of the method. Thefe
are to be obferved in all their rigour, or the great end of the ar-
rangement is fruftrated. In fa&, natural genera exift not, but in
a natural method. Every artificial method has its own proper
genera, becaufe the principle varies in each. To attempt there-
fore, to mould the genera of a fyftem, profeffedly artificial, after
thofe of a method not yet detected, and whofe principles are to-
tally different, is, in effe&, not only to confound artificial me-
thods with the natural, but to counteract the very end and in-
tention of arrangement altogether. A genus is a fubaltern divifion
in every method; it fubdivides the fe&ion or order, in like
“manner as the order fubdivides the clafs, Certain characters
flowing from the genius of the method ferve to difcriminate each
divifion: the genus has its peculiar marks of diftin&ion, by
which, as by fixed laws, it is regulated and reftrained. Can we
then blame an author who, intent upon giving facility to his me-
thod, fhall refufe to incorporate plants of the fame fuppofed na-
tural clafs and genus, when fuch junétion cannot be effected
without fruftrating the arragement, and deftroying its effence ?

Shall
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Shall Rivinus be cenfured if, in a method founded upon the re-
gularity and number of the petals, he has chofen to feparate re-
gular flowers from the irregular, and plants with one petal from
fuch as have two or more, even although their agreement in the
habit, and other charaéters, thould determine fome of thofe fo
feparated to belong to the fame natural clafs? Had he acted
otherwife, he would have confounded his artificial charater.with
the natural, and rendered his method of no avail. I am not to
learn, that the excellence of the artificial character confifts in its
approximation to the natural; and that a method is undoubtedly
rendered more valuable by the greater number of natural families
which it collects, But ftill the end of an arrangement is to be
kept in view; and if a multitude of natural clafles cannot be col-
lected by an artificial charader, without fruftrating that end,
and rendering the method impraéticable, I am clearly of opinion
that fuch natural affemblages are to be abandoned without re-
ferve, and that chara&ter adopted which, by its facility, bids
faireft to be moft extenfively ufeful. Rivinus, however, is not
only cenfured for employing a charater which admits not of na-
tural claflfes ; he has alfo been reprehended for negle@ing to re-
tain fuch claffes, although this he could not have done without
infringing the fundamental laws of his method. Moft of the
liliaceous or bulbous-rooted plants have flowers compofed of fix
regular petals : in a few, however, particularly hyacinth, crocus
and narciflus, the divifions of the flower, which are fix in num-
ber and equal, do not reach the bottom, and confequently form
but one piece. T leave it to the reader to judge whether Rivinus
has not very properly feparated thefe different orders of the lilia-
ceous plants, by arranging the latter with regular flowers of one
petal ; the former with fuch as have fix diftin& petals. Had he
afted otherwife, I fhould have been the firft to anathematize his
method, as deftitute of its only recommendation, facility. Again,

' Q. 2 Rivinus
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Rivinus is feverely cenfured by Ray for removing viper’s buglofs
from the other rough-leaved plants, to which it is naturallyallied.
But here, as in the former inftance, our author will be found
perfeétly in the right. Viper’s buglofs has a very irregular flower
of one petal ; comfrey, borrage, hound’s-tongue and the other
rough-leaved plants are furnifhed with regular flowers, which,
in fhape, refemble either a bell, funnel or falver. Would a no-
vice in Botany have reckoned himfelf obliged to Rivinus, if,
folicitous to preferve unbroken the natural order, he had arrang-
ed viper’s buglofs with its irregular flower among flowers con-
fefledly regular ? Rivinus was fenfible of the impropriety of fuch
a meafure, which he knew could not be adopted but in direét
oppofition to his own principles: he has therefore very wifely
avoided it, and transferred the genus in queftion to that divifion
of the method containing irregular flowers of one petal, under
which it naturally falls.  His feparation of tormentil from
cinquefoil has met with a fimilar reprehenfion that is equally ill-
founded. Tormentil has four equal petals, cinquefoil five. Would
not Rivinus have merited cenfure, had he arranged thefe under
one clafs ? A perfon who turns over a dictionary expe@s to find
the words arranged in an order ftrictly alphabetical : the leaft
error in orthography, the flighteft deviation from thofe laws by
which the compilation is agreed to be regulated, render the no-
menclature, in thofe particular inftances, totally ufelefs. It is
juft fo with a botanical method. If it is agreed that all plants
having the fame number of regular petals thall be arranged under
one clafs, in like manner as all words with the fame initial letter
occupy the fame divifion of a ditionary ; would it not be highly
abfurd, in dire oppofition te fuch agreement, to place flowers
of four petals in the fame clafs with fuch as have five, or con-
join plants of one regular petal with fuch as have fix? The

learner would no more dream of fuch ridiculous junétions, than
he
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he who perufes a ditionary expeéts to find the word Borany
under the letter A.  Other charges, of a fimilar nature with thofe
already canvafled have been directed againft our author by Ray,
Blair, and the other lovers of affinities : but thefe I forbear men-
tioning, becaufe the reader muft be convinced, from the inftances
already quoted, that the improprieties imputed by thefe writers
to Rivinus, are, in fa&, the beauties and perfetion of his me-
thod. An author who adopts a principle, is obliged to adhere
to it with the moft fcrupulous exacnefs. The leaft deviation is
an unpardonable error, becaufe calculated to miflead. A con-
vention is entered into by the author with the learner, and that
convention he muft religioufly obferve. The queftion. is not,
whether the principle be more or lefs excellent: it has been
adopted, and muft cither be rigidly adhered to, or totally aban-
doned. Ifa writer is convinced of the infufficiency of his prin-
ciple, let him adopt another, and new-mould his method accord-
ingly: but let him never engraft one principle upon another ;
let the execution always correfpond to the plan.

I now proceed to mention imperfections of a different kind
that have been imputed to this method, and which, if indeed
they have an exiftence, are chargeable, not upon the plan, but its
execution. Some f{pecies of valerian have regular, {fome irregular
flowers. Under what branch of Rivinus's method is the genus
to be placed ? if totally under the divifion of regular or irregular
flowers, a manifeft impropricty is committed, becaufe the feg-
ments of the petal in fome of the fpecies are equal, in others, un-
equal : If partly under both, a violence is done to nature, and
plants, to preferve the credit of an artificial character, are forci-
bly torn from the fociety of thofe to which they are moft nearly
allied. Such is the argument of the opponents of this method,
which I truft to anfwer to the fatisfaction of the reader. It pro-

cecds
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ceeds upon an implied fuppofition that genera are as fixed and
invariable as fpecies, than which nothing can be more falfe or
hypothetical. In every artificial method the genera are different,
becaufe the genus, in fuch methods, is as arbitrary a divifion as
either the clafs or order. The principle of every artificial me-
thod is different ; its clafles are different; the genera therefore,
which are only {ubaltern divifions of the claffes, muft be different
alfo. Is it notevident, that the fame principle which new-mo-
dels the clafs or primary divifion, muft operate in fathioning the
genus or {ubordinate one? If the genera were indeed fixed,
as is pretended, artificial methods could be of no utility what-
ever : as all the fpecies of fuch genera would very rarely be found
to arrange themfelves under their proper clafs and order. Moft of
the intricacies in the fexual fyftem proceed from this fource, as
will afterwards be fully thewn. This being premifed, I am ready
to anfwer the queftion that was propofed above. To me, indeed,
the alternative never appeared difficult, becaufe I am clearly of
opinion that the principles of a method are to be obferved in all
their rigour, notwithftanding any feeming inconveniencies with
which fo firi¢t an adherence may be attended. In a method
founded upon the equality of the petals all regular flowers natu-
rally arrange themfelves under one divifion, all irregular flowers
under another, Itis in vain that I am told of natural genera be-
ing fplit by fuch a mode of arrangement ; I acknowledge no na-
tural genera in an artificial method : I difavow every genus that
is independent of its clafs and order, and claims to be afcertain-
ed without their affiftance. As a f{ubaltern divifion, not of the
clafs only, but alfo of the order, a genus muft poflefs the di-
ftinguithing characters of both. For if the claflical character is
wanting, we miftake the clafs : if that of the order, we miftake
the order: and it is evident, that if the plant is referred either
to a wrong clafs or order, it can never be deteéted : the genus

muft
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muft always remain unknown. Perhaps few of the plants which
now arrange as fpecies of valerian were known to Rivinus; if
they had, I make no doubt that he would have formed them in-
to feveral genera, had the principles of his method required it.
I fhall only add, that if, in arranging the fpecies which he con-
fefledly knew he has, in any refpec, violated thofe principles,
the fault ought folcly to be imputed to the author, not to his
plan.  Again, the European fpecies of Geranium being fur-
nifhed with a regular flower, the African with an irregular, Ri-
vinus has very properly formed them into two genera, by the
names of Gruinalis, that is, crane’s bill, and Geransum, which he
has placed, one in the divifion of regular, the other of irregular
flowers. The author cannot be fo well defended for placing all
the umbelliferous plants in a clafs containing irregular flowers ;
many of them, and thofe known to Rivinus, particularly lovage,
hog’s fennel, fium, parfley, and herb-gerard, have five petals
that are perfeétly equal. Thefe, undoubtedly, fhould have been
transferred to the divifion containing regular flowers, becaufe
they do not pofiefs the character of the divifion in which they
are placed. The lip-flowers occupy part of that clafs in Rivi-
nus’s method which is deftined for containing plants with one |
irregular petal : yet may it be doubted whether mint, iron-wort
and water horehound do not more properly fall under the divi-
fion containing regular flowers; as, in the plants in queftion, the
upper lip is fcarce to be diftinguithed from the lower, and the
flower, at firft fight, appears to be divided into four equal parts.
There is a manifeft impropriety too in arranging with the irre-
gular flowers of four petals fuch pea-bloom flowers as have un-
doubtedly five. Of this kind are liquorice and broom, in which
the keel or innermoft part of the flower forms two diflin@ petals.
Other papilionaceous flowers, not known to Rivinus, are found
to confift of five irregular petals. Such are fecuridaca, coral tree,

borbonia,
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borbonia, furze, and pforalea ; -in the firlt of which the ftandard,
in the reft the keel, is divided into two parts that are totally
diftinct. Some fpecies of trefoil have an irregular papilionaceous
flower of one petal, the ftandard, wings and keel being conjoin-
ed. It would therefore be highly improper to place thefe in
Rivinus's method along with the other trefoils, which are fur-
nithed with four irregular petals. They ought, in conformity to
the principles of the method, to form'a feparate genus, and be .
transferred to the clafs containing irregular flowers of one petal.
I do not much approve of fumatory and balfam being placed with
the papilionaceous flowers. Chriftian Knaut has judged better
in transferring the former to the clafs of irregular flowers with
two petals : and as to the latter, it has generally five irregular
petals, and therefore fhould be removed to the clafs which im-
mediately fucceeds. Some fpecies of balfam, which want the
two intermediate petals, are to be placed without referve in the
clafs containing irregular flowers with three petals. With re-
fpect to the genus flarice, which has been urged againft our au-
thor, becaufe a particular {pecies, the fatice monopetala of Lin-
nzus, bears flowers of one petal, whilft the reft have five equal
petals, it is certain, that no {pecies of flatice are mentioned either
by Rivinus or Heucher ; and, it is highly probable, if they had,
that the {pecies alluded to would have been removed to that di-
vifion of the method, whofe claffical charatter it poffefies. In
arranging the compound flowers, Rivinus has been guilty of a
real impropriety. We have feen that Morifon, Ray and Herman
did not fcruple to rank with the compound flowers, fcabious,
teazel, and a few other plants, which, though they do not ab-
{olutely poffefs all the diftinguithing chara&ers of that tribe, yet
are fo approximated to it by their general appearance, that no great
violence is done either to nature, or the principles of the method
by combining them. The fimple flowers which Rivinus has

annexed
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annexed to this tribe have not even the plea of affinity to offer.
In fact, who would think of placing water-lilly, fennel-flower,
and hellebore in the fame clafs with the compound flowers?
They poflefs no natural relations; nor do I believe that there
exifts an artificial chara@er which could approximate them. Ri-
vinus’s principle of combination is no lefs ftrange than the com-
bination itfelf. Compound flowers, properly fo called, he con-
fiders with Jungius as flowers that are naturally full ; the fimple
flowers juft mentioned, as flowers naturally double, and confe-
quently conneted with the former, in the fame manner as
flowers that are rendered double by luxuriance of nourifhment
have a manifeft affinity to fuch as, from the different agency of
the fame caufe, are rendered full.  Our author’s application of
this very extraordinary principle will be beft underftood by an
example.  Yellow water-lilly has a flower-cup of five diftinct
pieces, withip which are placed a number of petals in more than
a fingle row or feries. The flower-cup Rivinus reckons the
outermoft row of petals; and although its five leaves are diffi-
milar to the internal petals, yetis each cover regular, confidered
in itfelf, becaufe its parts are fimilar and equal. For thefe rea-
fons Rivinus has arranged the water-lilly with thofe compound
flowers, all whofe florets are regular. It is defcribed to have a
regular flower of five petals in the circumference or ray, and one
of many petals, likewife regular, in the center or difk. Again,
fennel-flower has five flat regular petals, within which are placed
eight fingular appearances, termed by Linnwus, Nefaria, each
furnithed with two lips. Rivinus arranges this plant with the
radiated flowers of Tournefort, and affigns for his reafon, that it
is compofed of aregular flower of five petals in the circumference,
and of feveral irregular flowers of one petal in the center: the
former correfponding to the real petals of the flower, the latter

to the neflaria.
R Iy
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Ix the uniformity of its orders or fecondary divifions, which
are ninety-one in number, and acknowledge the fruit for their
principle, the method before us equals, perhaps excells, all that
went before or fucceeded it. Only three clafles of his method
were publifhed by Rivinus himfelf. Thefe are the eleventh,
fourteenth and fifteenth, which contain irregular flowers of one,
four and five petals, and were given to the world at different
times, illuftrated with very fplendid figures. The method was
compleated and publithed entire by Heucher in a work entitled
Hortus Wittenbergenfis, printed in quarto at Wittenbergin 1711.

SevEraL German authors have followed Rivinus’s method,
either wholly or in part, without offering any confiderable
amendment. The principal of .thefe are, Koenig, in a work
on vegetables, publifhed at Bafil in 1696; Welfch, in his
Bafis Botanica, printed at Leipfic in oftavo, in 16g7; Gemein-
hart, in a catalogue of plants publithed in 172¢; Kramer, in a
work entitled Tentanmen Botanicum, publithed at Drefden in 1728,
and afterwards reprinted with additions at Vienna in 1744 ; and
Hecker, in a differtation on Botany publithed at Hal in Saxony
in 1734. To thefe may be added Hebenftreit, an ingenious bo-
tanift, who, in a treatife on plants, publi(hed at Leipfic in 1731,
jult before his famous African expedition, eftablifhed generical

charadters, which had hitherto been wanting in Rivinus’s me-
thod.

Tur writers who have affe@ed to improve upon the method
under review are Bernard Ruppius, Chriftopher Ludwig and
Chriftian Knaut, likewife Germans. Of thefein order.

Rurrius, in his Flora fenenfis, publifhed at Frankfort in
1718, has arranged the twelve hundred plants there deferibed by
. a method,
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a method, partly Rivinus's, and partly his own. It confifts of
feventeen clafies, and fets out with the fame divifions and fub-
divifions as that of his author, with this difference, however,
that, whereas in Rivinus, all perfect flowers are divided into fim-
ple and compound ; in Ruppius, the divifion of regular and ir-
regular flowers precedes that juft mentioned, and fimple and com-
pound flowers are made fubdivifions of the regular flowers only.
If Ruppius meant this as an improvement, he has certainly
miftaken his aim. By reftri&ing the compound flowers to that
divifion of the method which includes regular flowers and none
other, he has, in fact, aflerted that all compound flowers are re-
gular ; an affertion in which he ftands contradicted by the mereft
beginner; nay, even by himfelf: for, in the diftribution of
that tribe of plants, Ruppius’s orders exactly correfpond to Ri-
vinus's claffes, and confilt of fuch compeund flowers whofe
florets are either all regular, all irregular, or compofed of both.
The fa& is, that Rivinus led his imitator into the error com-
plained of, by improperly interjecting the compound flowers be-
twixt the regular and irregular fimple flowers. In Rivinus’s
method, the imperfect flowers are contained in one clafs ; in thas
of Ruppius, they are parcelled out into three, one of which con-
tains the graffes, another, the cone-bearing plants, fuch whofe
flowers grow in catkins, and a few others; and a third, the ferns,
mofles and mufhrooms, which want the flower altogether. Thefe
clafles, the reader will remember, correfpond to moft of the fec-
tions in Rivinus's fingle clafs. Ruppius has judged wrong in
excluding from his method the clafs containing -irregular flowers
with many petals; becaufe, although no plants were known to
that author, no more than to Rivinus, that could arrange them-
felves under fuch clafs, yet plants of that defeription might be
afterwards difcovered, and a method, to be univerfal, ought to
accommodate itfelf no lefs to future difcoveries than to thofe

R 2 already
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already made. In fhort, the only real improvement which Rup-
pius has made upon Rivinus’s method is in difincumbering the
compound flowers of fcabious, teazel, eryngo, paffion-flower,
hellebore, fennel-flower, water-lilly and pine-apple, which Ri-
vinus had very improperly thruft into that tribe.

CurisToPueR Ludwig’s method, which was publifhed in
1737, and confifts of twenty claffes, differs but little from that
of Rivinus. The author accompanied Hebenfireit on his expe-
dition into Africa, and feems to have made plants his favourite
ftudy. I cannot, however, congratulate the learned reader on
the improvements which Ludwig has pretended to make on Ri-
vinus's plan. To me they appear not only ufelefs but detrimen-
tal. Part of Rivinus’s clafs, conrtaining the imperfeét flowers, is
transferred to the divifion of pcrfc&‘@- compleat flowers, and
for that purpofe thefe laft are fubdivided, from the prefence or
abfence of the petals : the plants fo transferred being defcribed to
be fuch as want the petals, but are furnithed with the flower-
cup. This, as the reader will remember, is Ray’s diftin&ion
revived, the inconveniencies of which need not be here repeated.
Ludwig follows Ruppius in reftricting the compound flowers to
that divifion of the method which contains plants with regular
flowers, and in excluding Rivinus’s clafs of irregular flowers with
many petals. Like Ruppius, too, he diftributes the imperfect
flowers among three clafies, which, however, do not exactly
correfpond in both methods. The palms, grafles and fome other
plants occupy the firft ; the cone-bearing plants, and thofe whofe
flowers grow in catkins, the fecond ;; the ferns, mofies, mufh-
rooms, and fubmarine plants, the third. In fine, Ludwig’s me~
thod is only that of: Rivinus rendered more univerfal ; the author
having enriched it with a multitude of genera, colle@ed from the
works of Tournefort, Ray, Boerhaave, Dillenius, and other

eminent
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eminent botanifts, whole generical charaters he has likewife.
adopted. His plan of arrangement has been followed by two
fucceeding writers: M. Wedel, in a botanical Effay, publithed in
17475 and three years after by M. Boehmer, in his Catalogue of
the Plants which grow in the neighbourhood of Leipfic.

- CuristiAN Knaut, although prior to both the writers juft
named, I have chofen to mention laft, becaufe the plan of ar-
rangement which he propofed, is more properly his own, and
departs in a much greater degree from the principles of Rivinus
than that of either Ruppius or Ludwig. The regularity and num-
ber of the petals furnifhed, as we have feen, the claffical diftinc-
tions in Rivinus’s method ; in that of Knaut, number takes place
of regularity ; fo that it is very properly termed by Linnaus, the
fyftem of Rivinus inverted. - The method in queftion, which
confifts of feventeen claffes, and was publithed at Leipfic
in 1716, fets out”with a divifion into flowers which have one
petal, and fuch as have more than one. Flowers with one
petal occupy the firft five claflfes, and are fubdivided into
fimple and aggregate. ‘Thefe laft, the compound flowers of
Rivinus, conftitute the third, fourth and fifth claffes, which
ftand diftinguithed as in the original author. Simple flow-
ers with one petal arrange themfelves in the firft and fecond claf-
fes, and are fubdivided from the equality and inequality of the
flower. The fame charadter predominates in the feveral fubdi-
vifions of the fecond great branch of the method, that, to wit,
containing flowers with more than one petal.  Thefe fubdivifions
are fix in number, and confift each of two claffes, which, like the
fimple flowers with one petal, ftand diltinguithed by the regu-
larity or irregularity of the flowers. The firt phalanx of the grand

divifion alluded to contains flowers with two petals, and thofe
eitheg
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«ither regular or irregular ; the fecond, three; the third, four;
the fourth, five; the fifth, fix; the fixth, many, or an inde-
finite number.

Sucn is the fkeleton of Chriftian Knaut's method, which, as
the reader will obferve, is incompleat, becaufe the plants with
imperfect flowers, which form the eighteenth clafs of Rivinus,
find no place in the fyftem of our author. It was Knaut's in-
tention to remove this defe in a future edition of his work ; but
as far as I canlearn, he never compleated his purpofe. The fec-
tions or fecondary divifions are an hundred and twenty-one in
number, and depend upon the internal divifions of the fruit.
Upon this fubjeft, the opinions of Knaut are fomewhat ﬁngu-
lar. Every kind of fruit, whether pulpy or membranaceous, is de-
nominated by our author a Capfule. Neither is this term reftriét-
ed to fruits properly fo called: it is extended alfo to thofe termed
by botanifts, naked feeds, the exiftence of which Knaut abfolutely
denies. I formerly demonftrated that this opinion proceeds upon
miftaken notions of the analogy fubfifting between plants and ani-
mals. Diflicult as it certainly is to eftablith a criterion which, in
every cafe, fhall, with accuracy, difcriminate naked from cover-
ed feeds; it were highly abfurd to difpute the reality of the di-
{tinGion. I appeal to the reader whether he entertains any doubt
that the umbelliferous plants, the compound and lip-flowers
are furnihed with true naked feeds; or, if he had rather adhere
to Chriftian Knaut’s opinion, and denominate the fruits in
queftion, capfules with an undivided cavity, and a fingle feed.
Since I am upon this fubject, it will not be improper to explain a
few terms which occur in our author’s method, and which, if
underftood, will greatly facilitate the knowledge of his fecondary
charatters. It has been already mentioned, that every kind of
fruit, whether properly or improperly fo called, is termed by

Knaut
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Knaut capfular. Capfules, with refpet to their confiftence or
fubftance, are of two forts, pulpy or fucculent and membranaceous.
The former correfpond to the fruits of the apple, berry and cherry
kind ; the latter to the capfules properly fo called, and naked
feeds of other botanifts. Again, with refpe to their cells or in-
ternal divifions, Capfules are either fimple or compound. Simple
Capfules have an wundivided cavity or a fingle cell ; compound
capfules are internally divided into two or more cells. With
other botanifts, the umbelliferous plants bear two, the lip flowers
four, naked feeds; according to Knaut, the former produce two
fimple capfules, the latter, four.. Ranunculus, adonis, anemony,
herb-bennet, and fome other plants have their flowers fucceeded
by a number of naked feeds colleted into an aggregate or head.
Each of thefe feeds paffes with Knaut for a fimple Capfule; fo
that the whole is an aggregate of feveral capfules with an undi-
vided cavity or fingle cell. Tn numbering the cells or internal
divifions of the pulpy fruits, our author has adopted a very fingu-
lar mode of calculation. Some fruits of the apple kind inclofe a
capfule that is divided into five membranaceous cells. . Might we
not then very reafonably expect to find fuch fruits arranged with
. compound capfules of five cells? In vain, however, would be
our moft unwearied fearch in that quarter. ‘The author whimfi-
cally enough combines in their arrangement the idea both of a
fimple and compound capfule. ‘The pulpy part is undivided, in
other words, it is a fimple capfule furnithed with one cell; the
compound capfule inclofed contains five cells, which added to that
of the pulp make the number fix; and with compound cap-
fules of fix cells are the fruits in queftion made to arrange. It is
by the fame paradoxical reafoning, that the fruit of dogwood
which is of the cherry kind, and contains a ftone with two cells
or cavities, is placed by Kpaut among compound capfules with

: three
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three cells; the pulp p:l[“in'f for ene divifion, the cavities of lhc.
flonc or nut for the remaining two,

SINGULAR as is this mode of calculation, it is not the only
paradox which our author has been accufed of maintaining. The
effence of the flower is made by Ray, Tournefort, Rivinus and
moft botanifls to confift in the ftamina and ftyle. This pofition
Knaut abfolutely denies, and has eftablithed for a principle, that
the flower is eflentially conftituted by the petals only. © The
flower-cup, ftamina ~and ftyle are of little . fignificance, with
Knaut; their prefence dees not conftitute a flower, if the petals
arc wanting; neither is their abfence fufficient to deftroy its ex-~
iltence, if the petals are prefent. From this propofition two co-=
rollaries are evidently deducible. The one, that a flower with-
out petals is a folecifm in Botany ; the other, that the regularity
and irregularity of the flower can never depend on the ftamina
and ftyle, which are only cccafionally prefent, and in no wife ef-
fential to its exiftence. It were unneceflary to obferve on thefe
doCtrines ; their fallacy muft be obvious to every reader,

I crose my review of Knaut’s tenets and method of arrange-
ment with the examination of an heretical aphorifm laid down
by that author refpecting his diftribution of the genera. To be
qualified for pronouncing of its merits, we muft have accurate
and precife ideas upon the fubje ; and thefe can in no way fo
certainly be obtained, as by an enquiry into the nature of that par-
ticular member of a method denominated a genus. In every
artificial plan of arangement, the claflical charalter is arbitrary,
and depends upon a fingle circumftance. The orders or fecondary
“divifions are fubdivifions of the clafs ; each order therefore, be-
fides its own proper charalter, poffefles the common  character
of the clafs, of which it is a fubdivifion. As orders fubdivide

the
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the clafs, genera fubdivide the order: each genus, therefore,
whilft it pofiefles the common charaéers of the clafs and order,
muft ftand diftinguifhed from all of the fame order, by means
of fome charafter that is proper and peculiar to itfelf. The
fubdivifions of a genus are termed fpecies, each of which
muft confequently agree in the common charaters of the clafs,
order and genus, and be diftinguithed from its congeners by
the poffeflion of a character that is properly its own. Such is
the real ftate of the fubordination that ought to be obferved
betwixt the feveral parts or members of an artificial method.
As ftriking - chara@ers, however, cannot be found for difcrimi-
nating every genus, it has been thought neceffary, in default of
fuch effential marks, to call in the affiftance of various parts of
the plant, that the characers thence derived might attone, by
their number, for the want of notoriety. The parts of fructifi-
cation. feemed, of all others, the moft proper for this purpofe.
Thefe had, ever fince the time of Gefner, furnifhed the fole
claffical diftinctions ; and it was that author whe firflt fuggefted
their utility in difcriminating the genera. In every orthodox me-
thod, the common generical charaers muft be founded on the

s of fru@ification, becaufe the genera are only fubdivifions of
the clafs and order which acknowledge thofe parts for their princi-
ple of diftribution. For this reafon, it appeared to Gefner highly pro-
per that the difcriminating charadter of genera, no lefs than that
of claffes and orders, fhould be derived from the parts of the
flower and fruit. It is in very few cafes, however, that a fingle
diftin@ive generical character will {uffice. 'What then is the moft
eligible way of difcriminating the genera, where confpicucus and
effential chara&ers are wanting ? To call in the aid of a multi-
plicity of charaéters, and fubftitute many in the place of one. It

has fiumthed matter of controverfy to botanifts, whether fuch
S charaéters
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chara@ers fhould be folely derived from the parts of fruétification,
from a combination of thefe and the other parts of the plant, or
occafionally only from the latter. Tournefort, the firft who
realized Gelner's idea refpeting the diftribution of the genera,
never faile to have recourfe to the other parts when thofe of the
flower and fruit prove infufficient. But it is only in cafes where
their afliftance cannot be difpenfed with, that Tournefort has
thought proper to employ the parts in queftion. His primary
genera, or genera of the firft order, agree only in the parts of
frutification ; his fubaltern genera, or thofe of the fecond order,
call in the other parts of the plant as auxiliaries, Linnzus has
adopted the principle of Gefner in all its rigour ; and lays it
down as an aphorifm in no cafe to be departed from, that generi-
cal chara@ers are to be derived from all the parts of fru@ification,
and from none other, The habit or general appearance of plants,
the various modes of flowering, the ftruéture of the root, ftem
and other parts unconne&ed with fructification, are employed
in furnithing generical diftinGtions by a third fet of writers, in
combination with the parts of the flower and fruit. With bo-+
tanifts of this clafs, Chriftian Knaut is properly to be ranked,
although the aphorifm to be examined is, perhaps, peculiar to
himfelf. The defcription of a genus, according to Linnzus, . is
an enumeration of all the parts and modifications of the flower
and fruit of the plants which compofe it. Thele parts too;
ought, in ftrit propriety, to be exaétly the fame in all the dif-
ferent {pecies: asa genus is conflituted by the agreements of a
number of {pecies in the parts of fru&tification. But two, fpecies
are very rarely to be found that agree in all the organs of the
flower and fruit, and their {everal modifications. - It is with fome
latitude, therefore, that we are to underftand the term genus;
for if, to conflitute fuch an affemblage, it were neceflary that the
pasts of the flower and fruit of the feveral fpecies be in every

refped



ST T EXN®F YBIOITVA N Y. I3

=
refpet fimilar, the very end of the divifion is fruftrated, and
genera are refolved into mere {pecies. This pofition, however,
abfurd as it muft appear, has had its abettors, and is, in fad,
the very aphorifm which I have been preparing the reader to con-
fute. It is a maxim with Knaut, that the minuteft difference
in any of the parts of fructification in two different fpecies is
{ufficient to juftify a feparation of fuch f{pecies under different
genera; nay, that it is abfolutely unfyftematical to place plants
with' four petals in the fame genus with fuch as have five, or
fruits of three cells with {fuch as have four. It has juft been
hinted, that a rigorous obfervance of this rule would occafion
an unneceflary multiplication of genera, or rather indeed anni-
hilate genera altogether, by confounding them with fpecies,
which are properly their component or conftituent parts. But
with whatever zeal I am inclined to oppofe a dogma fo big with
abfurdity, and which, if ftri¢tly followed, muft fap the very
foundations of  the {cience, I would by no means wifh to haveit
inculcated that, in the diftribution of genera, too great latitude
cannot be ufed. ‘The enormous weight of genera is, in fa@, no
lefs ‘prejudicial to Botany on the one hand, than the unneceffary
multiplication of their number is on the other. 'To avoid either
extreme ought to be the care of every fyftematic writer, who
cannot be too often reminded that the fcience is in equal danger
from both. Let it be remembered likewife that genera, to be
perfect, muft accommodate themfclves to the principles of the
method under which they arrange. This rule muft be invio-
lably obferved ; it admits of no exception whatever; the flighteft
deviation is attended with unavoidable confufion. If genera
through all their fpecies do not invariably poffefs the common
charaters of the clafs and order of which they are fubdivifions,
by what rule fhall they be inveftigated ? In a method founded up-
on the number of petals, we thould never dream of looking for

S 2 “. genera
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genera with flowers of five petals in the fame clafs with fuch as
have fix; neither, for the fame reafon, thould we expeé to find
a different number of petals in the different {pecies of the fame
genus. Again, if the orders or fecondary divifions derive their
chara&eriftical diftinctions from the parts of the fruit, it is ob-
vious, that the fruit of all the fpecies of each genus muft agree
in that particular mark which characerifes the order. Fruits of
four cells are very improperly placed in the fame order with fuch
as have five ; and that whether the whole genus, or a particular
{pecies only, is deficient in the charater of its refpective order.
If the former, the genus muft be totally transferred to an order
whofe charaéter it pofiefles; if the latter, it is refolved into two
diftin¢t genera which arrange themfelves under feparate orders.
Upon the whole, though I entirely difapprove of Knaut’s
maxim, and can difcern every bad confequence with which its
moft rigorous obfervance would be attended, I cannot help
thinking it entitled to fome fhare of indulgence, when it is con-
fidered that the author has been moft probably betrayed into this
error by a laudable defire of accommeodating the genera to the
principles of his method. This opinion I am the rather inclined
to adopt, as, in propofing the aphorifm in queftion, our author
has particularized the circumftance of number, which furnifhes
both his claffical and fecondary charadters; the former  being
derived from the number of petals, the latter from the number

of cells or internal divifions of the fruit.

WE are now arrived at the moft important -®ra in the hiftory
of Botany. .Here therefore the reader will not be difpleafed to
ftop with me for a moment, whilft'I briefly recapitulate the fub-
ject of the foregoing fheets. It was the profefled intention of
this prefatory View to trace Botanical knowledge through the

~various ftages of its progrefs, to diftioguifh artificial methods
from



s THANE'E 0F BOTANY. &Y

from the natural, and point out the refpective excellencies of
cach, to eftablith orthodox do&rines refpeting the diftribution
of the genera, to illuftrate, analyfe and compare the various
plans that have been imagined for arranging vegetables; in fine,
to render Botany: a fcience of eafy attainment, by removing the
obftacles that have retarded its progrefs. In the profecutien of
this plan, I have hitherto endeavoured to exprefs myfelf with
as much precifion and perfpicuity as the nature of the fcience
and our language would admit. The artificial methods that have
been analyfed are thofe of Cafalpinus, Morifon, Ray, Chrifto-
pher Knaut, Herman, Boerhaave, Rivinus, Ruppius, Ludwig
and Chriftian Knaut: the four laft from the number of pe-
tals, the reft from the fubftance, number and figure of the
fruit. Partial attachments to particular fyftems are totally unbe-
coming the gravity of a philofophical difcuffion ; I have therefore
carefully avoided lavifthing praife where I could not imprefs convic-
tion of its being properly beftowed. It is for the fame reafon that,
whilft I have ftudied to do juftice to the merits of each fyftematic
writer, who has hitherto paffed under review, I have held forth
none as infallible or void of imperfe&tion. The man who, in
matters of {cience, wilfully conceals the errors of another adopts
them as his own. Upon this principle, 1 have ventured in a few
controverted points to differ from fome diftinguifhed names in Bo-
tany. For the fate of fuch criticifms, however, I am in no wife
folicitous. By the blindly partial they will perhaps be condemn-
ed without a hearing ; by the man of candour and ingenuity they
can fcarce fail of being treated with refpect, in honour of the
principle which gave them exiftence. I, for my own part, glory
in afferting the right of free enquiry; I difclaim a flavi(h attach-
ment to any {edt or fyftem, however eminent; I acknowledge
no pope in fcience = the human mind is free and unconftrained ;
it is fit that the fpirit of enquiry fhould be free alfo.

I con-


















