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REVIEWS.

LINDLEY’S NATURAL SYSTEM OF BOTANY.!

THE cultivators of botany in this country are genmerally
acquainted with the former edition of this work through the
American reprint, edited by Dr. Torrey, and published by
Messrs. Carvill of New York, in the spring of 1831. Dr.
Lindley’s treatise was, at the time of its appearance, the only
introduction to the Natural System in the English language,
if we except a translation of Achille Richard’s * Nouveaux
Elemens de la Botanique,” which was published about the
same period. It is unnecessary to state that a treatise of this
kind was greatly needed, or to allude either to the peculiar
qualifications of the learned and industrious author for the
accomplishment of the task, or the high estimation in which
the work is held in Europe. But we may very properly offer
our testimony respecting the great and highly favorable in-
fluence which it has exerted upon the progress of botanical
science in the United States. Great as the merits of the
work undoubtedly are, we must nevertheless be excused from
adopting the terms of extravagant and sometimes equivocal
eulogy employed by a popular author, who gravely informs
his readers that no book, since printed Bibles were first sold
in Paris by Dr. Faustus, ever excited so much surprise and

1 A Natural System of Botany ; or a systematic view of the Organi-
zation, Natural Affinities, and Geographical Distribution of the whole
Vegetable Kingdom ; together with the uses of the most important spe-
cies in Medicine, the Arts, and rural or domestic economy. By John
Lindley. Second edition, with numerous additions and corrections, and
a complete list of genera and their synonyms. London: 1836. (Ameri-

can Journal of Science and Arts, xxxii. 292.)
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2 REVIEWS.

wonder as did Dr. Torrey’s edition of Lindley’s ¢ Introduc-
tion to the Natural System of Botany.” Now we can hardly
believe that either the author or the American editor of the
work referred to were ever in danger, as was honest Dr.
Faustus, of being burned for witcheraft, neither do we find
anything in its pages calculated to produce such astonishing
effects, except, perhaps, upon the minds of those botanists, if
such they may be called, who had never dreamed of any
important changes in the science since the appearance of
good Dr. Turton’s translation of the “Species Plantarum,”
and who speak of Jussieu as a writer who *has greatly im-
proved upon the natural orders of Linnzus.”! We have no
hesitation, however, in expressing our conviction that no
single work has had such a general and favorable influence
upon the advancement of botanical science in this coun-
try, as the American edition of Dr. Lindley’s Introduc-
tion to the Natural System. This treatise, however useful,

1 Dr. Lindley is quite right in his remark that the chief difficulties the
student has to encounter in the study of botany, upon the principles of
the Natural System, have been very much exaggerated by persons who
have written upon the subject without understanding it. To refer to a
single instance. In the fifth edition of the Manual of Botany, by Mr.
Eaton, an account of the Natural Orders of Jussieu is given, in which the
genera Ambrosia and Xanthium are referred to Urticeee ; and in a note it
is added, ¢ Some botanists place the last two genera in the order Corym-
bifere also in the Linnean class Syngenesia. I see no good reason for
these innovations.” Now Linneus, in his artificial arrangement, certainly
did place these genera (and also Parthenium and Iva) in Monecia Pen-
tandria ; but the innovator in this instance is Jussieu himself, who never
referred these two genera to Urticee, but places them in his order Corym-
biferee (Composite), where they truly belong. The descriptions of Natu-
ral Orders in Eaton’s Manual, purporting to be taken from Jussieu, bear
a very remote resemblance indeed to the ordinal characters of the admi-
rable Genera Plantarum of that author, while the occasional criticisms
on its supposed errors afford the clearest proof that the work was not
understéod by the author alluded to. It should be recollected that, pre-
viously to the reprint of Dr. Lindley’s Introduction, Mr. Eaton’s Manual
was the only work professing to give a view of the Natural System
within the reach of the great majority of the botanical students of his
country, excepting, perhaps, the American edition of Smith’s Grammar
of Botany.
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LINDLEY’S NATURAL SYSTEM OF BOTANY. 3

was indeed not absolutely indispensable to the favored few,
who, aided by the works of Jussieu, Brown, De Candolle, the
elder and younger Richard, etc., were already successfully
and honorably pursuing their studies and investigations; but
to the numerous cultivators of botany throughout the country,
who could seldom be expected to possess, or have access to,
well-furnished libraries, and to whom the writings of these
great luminaries of the science were mostly unknown except
by name, this publication was a truly welcome acquisition,
conferring advantages which those alone who have pursued
their studies under such unfavorable circumstances can fully
appreciate.

A second and greatly improved edition of this work having
appeared within the past year, it occurred to the writer of
these remarks that a cursory notice of it might not be unac-
ceptable to the readers of the “ American Journal of Science.”
‘We do not intend, in these observations, to engage in a de-
fence of what is called the Natural System of Botany, but
take it for granted that the science can by no other method
be successfully and philosophically pursued ; or, to employ
the forcible language of Linnzeus, *“Methodus naturalis pri-
mus et ultimus finis botanices est et erit . . . Primum et
ultimum in hoc botanicis desideratum est.” The few per-
sons who remain at this day unconvinced of its advantages
are not likely to be affected by any arguments that we could
adduce. A somewhat larger number may perhaps be found
in this country who admit the importance and utility of the
natural arrangement in the abstract, but decline to avail
themselves of the advantages it affords in the study of plants,
because, forsooth, it is too much trouble to acquire the en-
larged views of vegetable structure which are necessary for
the application of its principles. It would almost seem, from
the views and practice of such botanists, that they considered
it the chief object of a classification to afford the means of
ascertaining the name of an unknown plant by the slightest
examination of its structure, and with the least possible ex-
penditure of thought.

In the first edition, Dr. Lindley entered into some detailed
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4 REVIEWS.

explanations to show the fallacy of the common opinion that
the artificial system of Linnzus is easy, and the Natural Sys-
tem difficult of application. The sentiments of the public
have undergone so great a change upon this subject within
the last five or six years that he finds it no longer necessary to
adduce these considerations, and accordingly commences at
once with a development of the principles on which the Natu-
ral System is founded, namely, “That the affinities of plants
may be determined by a consideration of all the points of
resemblance between their various parts, properties, and
qualities ; that thence an arrangement may be deduced in
which those species will be placed next each other which have
the greatest degree of relationship; and that consequently
the quality or structure of an imperfectly known plant may
be determined by those of another which is well known.
Hence arises its superiority over arbitrary or artificial systems,
such as that of Linnzus, in which there is no combination of
ideas, but which are mere collections of isolated facts, not hav-
ing any distinet relation to each other.” (Preface, p. vii.)
‘We have never met with a more clear and succinct account
of the principles upon which the primary divisions of the
vegetable kingdom rest than that comprised in the follow-
ing extract. Those acquainted with the first edition will per-
ceive that the author has changed his opinions respecting the
number of these primary divisions or classes; the Gymno-
spermee, or Flowering plants with naked ovules (comprising
the Conifere, Cycadew, and, according to Brongniart and
Lindley, the Zquisetace), and the Rhizanthe, as ori-
ginally established by Blume, being here admitted to the
rank of independent classes. Their claim to this rank, how-
ever, can as yet be hardly considered as fully established.
“One of the first things that strikes an inquirer into the
structure of plants is the singular fact that while all species
are capable of propagating their race, the mode in which
this important function is accomplished is essentially different
in different cases. The great mass of plants produce flowers
which are succeeded by fruits, containing seed, which is shed
or scattered abroad, and grows into new individuals. But in
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LINDLEY’S NATURAL SYSTEM OF BOTANY. 5

Ferns, Mosses, Mushrooms, and the like, neither flowers, nor
seeds properly so called, can be detected ; but propagation is
effected by the dispersion of grains or spores which are usually
generated in the substance of the plant, and seem to have
little analogy with true seeds. Hence the vegetable world
separates into two distinet groups, the Flowering and the
Flowerless. Upon examining more closely into the respec-
tive peculiarities of these two groups, it is found that flow-
ering plants have sexes, while flowérless plants have none ;
hence the former are called Sexual and the latter Asex-
ual. Then again the former usually possess a highly devel-
oped system of spiral or other vessels, while the latter are
either altogether destitute of them, or have them only in the
highest orders, and then in a peculiar state : for this reason
flowering plants are also called Vascular, and flowerless
Cellular. More than this, all flowering plants when they
form stems, increase by an extention of their ends and a dis-
tention or enlargement of their sides; but flowerless plants
appear to form their stems simply by the addition of new mat-
ter to their points ; for this reason,while the former are prin-
cipally Exogens or Endogens, the latter are called Acrogens.
Flowering plants are also for the most part furnished with
respiratory organs or stomates, while flowerless plants are to
a great extent destitute of them. No one then can doubt that
in the vegetable kingdom, two most essentially distinct divi-
sions exist, the Flowering and the Flowerless, and that these
differ not in one circumstance only, but are most essentially
unlike in many points both of organization and physiology.
“In like manner, Flowering plants are themselves divi-
sible into equally well-marked groups. Some of them grow
by the addition of the new woody matter to the outside of
their stem beneath the bark; these are Exogens: others
grow by the addition of new woody matter to the inside of
their stem near the centre ; these are Endogens. But Exogens
have two or more cotyledons to their embryo, and hence are
called Dicotyledons; while Endogens have only one cotyle-
don, and are, therefore, Monocotyledons. Exogens have the
young external wood connected with the centre by medullary
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6 REVIEWS.

processes ; Endogens, having no occasion for such a provi-
sion, are destitute of it. In Exogens the leaves have their
veins disposed in a netted manner; in Endogens the veins
run parallel with each other. The number of parts in the
flower of an Exogen is usually five or its multiples; in an En-
dogen it is usually three or its multiples. In germination the
young root of Exogens is a mere extension of the radicle; but
of Endogens it is protruded from within the radicle ; hence
the former have been named Exorhize, and the latter Endo-
rhizee. In this case, then, as in the last, we have two groups
differing entirely from each other in their germination,
the structure of their stem and leaves, their mode of growth,
the arrangements of the parts of the flower, and in the or-
ganization of their embryo. It is impossible, therefore, not
to recognize such groups also as natural.

“To this separation of the vegetable kingdom into Ex-
ogens, Endogens, and Acrogens, or by whatever synonymous
names these groups may be known, many botanists confine
themselves. But there are two others, of subordinate im-
portance, perhaps, but nevertheless characterized by circum-
stances of a similar nature, and therefore, I think, to be
esteemed of equal dignity with them. In true Exogens and
Endogens, the fertilizing principle is communicated to the
young seeds through the medium of a stigma which termi-
nates a case or pericarp in which they are inclosed. But in
some plants otherwise Exogens, the fertilizing principle of
the pollen is applied immediately to the seeds, without the
intervention of any pericarpial apparatus, and they bear the
same relation to other Exogens as frogs and similar reptiles
to other animals. These plants, therefore, are separated as a
distinet class, under the name of Gymnosperms. Like the
other groups of the same grade, these are also found to pos-
sess peculiarities of a subordinate nature. For instance,
they have in many cases more cotyledons than two, whence
they have been called Polycotyledons; their radicle usually
adheres to the albumen in which the embryo lies, and that
circumstance has given rise to the name Synorhize. The
veins of their leaves, when they have any veins, are either
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LINDLEY’S NATURAL SYSTEM OF BOTANY. 7

simple or forked ; in which respeect they approach Endogens
on the one hand, and Acrogens on the other. And finally,
their vascular system is very imperfect compared with that
of other Exogens of an equal degree of development.

“The other group, called RhAizanthe, is far less correctly
known, but it seems to stand as it were between Endogens
and Acrogens of the lowest grade; agreeing with the latter
in the absence or very imperfect state of the vascular system,
in a general resemblance to Fungi, and in the apparent seeds
being mere masses of sporules; but apparently according
with Endogens in the ternary number of their floral enve-
lopes, and in the presence of fully developed sexes.

“ Certainly there is no possibility of obtaining such im-
portant primary groups as these by any kind of artificial con-
trivance.” (Preface, pp. x.—xii.)

The grand natural divisions of the natural kingdom are,
therefore, perfectly obvious, and may be very clearly defined.
‘With our present knowledge of vegetable structure no great
difficulty is experienced in characterizing the orders of natu-
ral families, and all subordinate groups. The great desi-
deratum has ever been to effect such an arrangement of the
orders under the primary classes that each family should be
placed next to those which it most nearly resembles. This
might easily be accomplished, if the idea once so strongly in-
sisted upon by poets and metaphysicians, of a chain of beings,
a regular gradation, by a single series, from the most perfect
and complicated to the most simple forms of existence, had
any foundation in truth. On the contrary, nothing is more
evident than that almost every order, or other group, is
allied not merely to one or two, but often to several others,
which are sometimes widely separate from each other; and,
indeed, these several points of resemblance, or affinity, are oc-
casionally of about equal importance. A truly natural lineal
arrangement is therefore impracticable, since by it only one
or two out of several points of agreement can be indicated.
As this method is, however, the only one that can be followed
in books, all that can be done is to arrange the orders in such
a manner as to offer the least possible interruption to their
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8 REVIEWS.

natural affinities. The number of orders is so large that
practical convenience seems to require their arrangement into
groups subordinate to the primary classes; and when man-
ifestly natural assemblages cannot be recognized, we are
obliged to employ those which, being less strongly marked,
and distinguished by a smaller number of characters, are
apparently of a more artificial nature. The arrangement em-
ployed by the learned Jussieu, in his celebrated ‘ Genera
Plantarum,” although to a considerable extent artificial, has
been almost universally adopted, until within the last few
years.

In this method Dicotyledonous plants are primarily divided
into three groups: the first including those with a polype-
talous corolla ; the second, those with a monopetalous corolla ;
and the third, those destitute of a corolla. These sections are
subdivided (as also the Monocotyledons) by means of char-
acters taken from the insertion of the stamens (or corolla),
whether hypogynous, perigynous, or epigynous. The arrange-
ment here pursued, which is too well known to require further
notice, is substantially adopted by De Candolle, the difference
being more in appearance than in reality. Dr. Lindley dis-
carded these subdivisions in the first edition of his work ; but
the new distribution of the orders therein proposed possesses
few advantages, and indeed seems not to have satisfied the
author himself. In the same year with the publication of the
work just mentioned, the * Ordines Plantarum ” of Bartling
appeared, in which a more natural arrangement of the orders
is attempted by the formation of aggregate or compound or-
ders, as originally proposed, and in several instances success-
fully accomplished, by Robert Brown. An analogous plan
was pursued by Agardh in his * Aphorismi Botanici ” (1817),
and again in his “ Classes Plantarum ” (1825) ; but these at-
tempts, however ingenious, do not seem to have obviated, in
any considerable degree, the inconveniences of lineal arrange-
ment.

We now return to our author, whose views upon this sub-
ject have been materially modified since the original publica-
tion of his Introduction of the Natural System. The method

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781108083669
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-108-08366-9 - Scientific Papers of Asa Gray: Volume 1
Edited by Charles Sprague Sargent

Excerpt

More information

LINDLEY’S NATURAL SYSTEM OF BOTANY. 9

now employed was first sketched in the ¢ Nixus Plantarum ”
(1832), and afterwards in the “ Key to Structural, Physio-
logical, and Systematic Botany ! (1835), and is more fully
developed and illustrated in the work before us. He now
admits, as we have already seen, five primary classes, two of
which, however, are much smaller than the others and of sub-
ordinate importance, and may be considered as transition
classes, namely, Gymnosperme, which connect Exogens with
the higher Acrogens, and Rhizanthee, which form the transi-
tion from Endogens to Acrogens of the lowest grade. The
great class Hrogene (Dicotyledones of Jussien) is divided
into three subclasses, namely : —

1. Polypetale ; those with the floral envelopes consisting
of both calyx and corolla, the latter composed of distinct
petals.

2. Monopetale ; those with the petals combined in a mono-
petalous corolla.

8. Incompletee ; those always destitute of a corolla, the
calyx also often incomplete or absent.

Thus far this mode of subdivision is nearly the same with
that of Jussieu; Dr. Lindley, however, neglecting altogether
the character afforded by the insertion of the stamens, divides
the polypetalous orders into seven, and the Monopetale and
Incomplete each into five sections or groups. As a specimen
of this plan, we copy the names of the groups of the first sub-
class, with their synoptical characters.

1. Albuminosee. Embryo very considerably shorter and
smaller than the albumen.

2. Epigyinosce. Ovary inferior, usually having an epigy-
nous disk.

8. Parietosce. Placentation parietal.

4. Calycose. Calyx incompletely whorled ; two of the
sepals being exterior.

5. Syncarposee. None of the characters of the other
groups, and with the carpels compactly united.

1 This excellent little work consists of an augmented edition of the

author’s Outlines of the First Principles of Botany, with a revised trans-
lation of the Nixus Plantarum.
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10 REVIEWS.

6. Gynobaseosce. Carpels not exceeding five, diverging
at the base, arranged in a single row around an elevated axis
or gynobase. Stamens usually separate from the calyx.

7. Apocarposce. Nome of the characters of the other
groups, but with the carpels distinct, or separable by their
faces, or solitary.

Next, every group is divided into smaller groups, each of
which includes one, two, or several orders. These minor groups
are called Alliances, and are distinguished by the termination
ales. Thus, under the Albuminose group, we have : —

Alliance 1. Ranales, comprising the Ranunculacece, Pa-
paveraceee (with its suborder, as Lindley, following Bern-
hardi, considers it, Fumariew), Nymphaeacee, (to which
Hydropeltidec is improperly joined), and Nelumbiacee ;

Alliance 2. Anonales, which comprehends the Nutmeg
tribe, the Anonacee, Magnoliacew, ete. ;

Alliance 8. Umbellales, including the Umbelliferous tribe,
with the nearly allied Araliacec ;

Alliance 4. Grossales, consisting chiefly of the Grossu-
lacee or currant tribe ; and lastly,

Alliance 5. .Pittosporales, which strikes us as a singularly
heterogeneous assemblage, bringing together into one group
the Vitacew, Pittosporaceee, Olacaceee, Francoacee, and Sar-
raceniacece.

All the subclasses and groups, both of Exogens and Endo-
gens, are subdivided in a similar manner; but we cannot here
proceed further with our enumeration. It will be borne in
mind that the chief object of an arrangement of this kind
is to facilitate the study of the natural orders, by dividing the
extensive primary classes into sections of convenient size, and
to dispose these groups, and the orders they comprise, as
nearly in accordance with their respective affinities and rela-
tionships as a lineal arrangement will allow. It is impossible,
in the present state of our knowledge, to say how far the
views of our author will ultimately be approved. Every at-
tempt of the kind must necessarily be very imperfect, so long
as the structure of only a limited portion of the whole vegeta-
ble kingdom has been attentively and completely examined ;
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