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SEED. 101

_Some fruits, endowed with elasticity, throw their seeds to a con-
siderable distance. In the oat, and in the greater number of ferns
this elasticity is in the calyx. In the Impatiens, wild cucumber, and
many other plants, it resides in the capsule. The pericarp of the
?{lzn-_rtnsw?; upon bginlg,r ftt.':a.al-'.:l'uEu:I::1 wélen the seef@s are ripe, suddenly
olds itself in a spiral form, an means of its elastic proper
throws out its seeds. : N e ol

Animals perform their part in this economy of nature. Squirrels
carry nuts into holes in the earth. The Indians had a tradition, that
these animals planted all the timber of the country. Animals also
contribute to the distribution of seeds by conveying them in their
wool, fur, or feathers.

Although distance, chains of mountains, rivers, and even seas, do
not present obstacles sufficient to prevent the dispersion of plants,
climate forms an eternal barrier which they cannot pass. It is.not
unlikely, that in future times the greater part of vegetable tribes
which grow between the same parallels of latitude, may be com-
mon to the countries lying between them ; this ma ‘Ene the result of
the industry of man, aided by the efficient means wgich nature takes
to promote the same object in the dissemination of seeds; but no
human power can ever cause to grow within the polar circles, the
vegetables of the tropics, or those of the poles at the equator. Na-
ture is here stronger than art. That something may be done to
promote the growth of tropical plants in our climate is true, but how
different are they with us, from the same species in their own genial
climate ;—we toil and watch for years to nurture an orange or lem-
on tree, which after all is stinted in its growth, while in its own
native home the same plant would have grown spontaneously in
luxuriant beauty,

The diffusion of seeds completes the circles of vegetation, and
closes the scene of vegetable life. The shrubs and trees are de-
spoiled of their foliage, the withered herbs decompose, and restore to
the earth the elements which they have drawn from its bosom. The
earth, stripped of its beauty, seems sinking into old age ;—but,
although the processes of nature may have been unseen and un-
marked by man, innumerable germs have been formed, which wait
but the favourable warmth to g&corate with new brilliancy this ter-
restrial scene.

So fruitful is pature, that a surface a thousand times more ex-
tended than that of our globe, would not be suilicient for the vegeta-
bles which the seeds of one single year would produce, if all should
be developed ; but great quantities are eaten by men and animals, or
left to perish in unfavourable situations. Some are carried into the
clefits of rocks, or buried beneath the ruins of vegetables; here, pro-
tected from the cold, they remain inactive during the winter season,
and germinate as soon as the early warmth of spring is felt. Then
the pious botanist, beholding the vegetable species with which the
earth begins to be clothed, and seeing successively all the types or
representations of past generations of plants, admires the power of
the Author of nature, and the immutability of His laws.

In concluding our examination of the external organs of plants,
- we will give a synoposis of the principal ones, with their subdivi-
sions, as heretofore explained.

* The ImpaTiens of the garden is sometimes called Ladies'-slipper, sometimes Bal-
samine.

Elasticity of some fruits—Azency of animals—Effect of climate upon the dispersion
.of plants—Circle cg'*wgetuuun completed—Concluding remarks. i
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nature, or the laws of nature, other than manifestations of Almighty
power?
The word nature, in its original sense, signifies born, or produced ;
- —let us then look on nature as a ereated thing, and beware of yield-
ing that homage to the creature which is due to the Creator. The
skeptic may talk with seeming rapture of the beauties of nature, but
mlt:{l and insensible must be %hat heart, which, from the contempla-
tion of the earth around, and the heavens above, soars not to Him,
*The mighty Power from whom these wonders are.”

How impressively is the reanimation of the vegetable world urged
I%y St. Paul, as an argument to prove the resurrection from the dead 7

he same power, which from a dry, and apparently dead seed, can
bring forth a fresh and beautiful plant; can assuredly, from the ruins’
of our mortal frame, produce a new and glorious body, and unite it
to the immortal spirit by ties never to be separated.

Leaving the external appearances of the plant, we are now to en-

ter the inner temple of nature, and to examine inte those wonderful
operations by which vegetable life is called into action and sustained.
w Germination. The process of the shooting forth of the seed is
termed germination. The principle of life contained in the seed does
not usually become active, until the seed is placed in circumstances
favourable to vegetation. When committed to the bosom of the
earth, its various parts soon begin to dilate, by abserbing moisture.
Chemical action then commences ; oaygzen from the air unites to the
carbon of the seed, and carries itoff in the form of carbonic acid gas.
As the carbon of the cotyledons, by this process, continues to dimin-
ish, and oxygen is produced in excess, a sweet sugar-like substance
is formed; this being conveyed to the embryo, it is by its new nour-
ishment kindled into active life ; from this period, we may date the
existence of the young plant.
Pursting through the coats
. which surrounded it, and which
are already enfeebled by theirx
loss of carbon, the embryo
emerges from its prison ; the
radicle shoots downward, and
the plume rises upward. We
then say, the seed has come up,
or sprouted. Fig. 113 repre-
sents a young dicotyledonous
plant, with its radicle, a, devel-
oped ; its plume, b, is yetscarce-
ly perceptible; its cotyledons,
¢, appear in the form of large,
succulent seed-leaves,

The radicle, or descending
part, is usually the first to break
through the coats of the seeds;
it commences its journey down-
ward, to seek in the soil nour-
ishment for the future plant, and
to fix it firmly in the earth. It
always takes a downward
course, in whatever situation

Meaning of the word nature—Feelings which should be excited by created objects—
St. Paul’s argument for the resurrection—Describe the process of germination—De-
scribe Fig. 113—Which part of the embryo first 2scapes [rom its intcguments 1






















































© PROXIMATE PRINCIPLES. 121

The 3d order includes oils, wax, resins, &ec.

Oils. These are fluid and combustible substances, which do not
unite with water. They are divided into Fixred and Volatile. The
fixed oils are thick, and have little odour.

The oil of sweet almonds, and olive oil, grow thick and opaque by
being exposed to the air.

The Oil of Flaxrseed, called linseed oil, and some other oils, dry
without losing their transparency ; it is this quality which renders
linseed oil so valuable to painters.

The Volatile oils are distinguished from the fixed oils by their aro-
matic odours, and their tendency to fly off, from which circumstance
the term wolatile is derived. Among these oils are those of the
orange, lavender, rose, jasmine, peppermint, and wintergreen. They
are sometimes greatly reduced by being mixed with alcohol, and are
then called essences. The volatile oils may be found in a great
variety of plants, particularly those of the Labiate family.

The Aroma or aromatic preperty, consists chiefly of the odours
which are exhaled from plants, containing volatile oil; to this oil is
owing the aromatic odour of the Einger plant, of the myrtle, rose,
and other sweet-scented plants. Aromatic plants are much more
common in hot, than cold countries; most of aromatic spices are
found in the equatorial regions.

Wax is found on the surface of the fruit of the bay-berry, (Myrica
cerifera.) Beeswax, though an animal production, is made by the
bees from the pollen of plants. 1

Camphor has much analogy with the volatile oils; it is an extract
" from the Lavrus camphora, or camphor-tree of Japan.

Resiv exudes from the pine, and some other trees ; it is dry, inso-
luble in water, but soluble in alcohol, and very inflammable. The
people in new countrics often use, as a substitute for lamps, pine
knots, which abounding in resin, burn with a bright flame. The dif-
ference between resin and the volatile oils, appears to consist in the
action of oxygen upon the former ; for the oil in absorbing oxygen
from the air, passes into the resinous state. ’ i

Resins mixed with volatile oils form balsams ; they are thick,
odorous, and inflammable substances, as, the balsam copaiva, and
the balsam of Tolu.

These resins are sometimes mixed with gums, they are then called
gum-resins ; of this kind are gamboge, assafeetida, guaiacum, aloes,
an extract from the Avoe perfoliata. These gum-resins in flowing
from vegetables are sometimes white and liquid like milk, but they
usually become brown and hard by exposure to the air.

Indian rubber,* or as it is sometimes called, gum elastic, is the
product of a South American tree, (Swenonia elastica,) an East
Indian plant, (the UrceoLa elastica,) and some other trees in the
equatorial regions; by exposure to the air the gum hardens, be-
comes brown, and takes the appearance of leather; it can neither
be dissolved by water nor alcohol. The juice of the milk-weed is
said to be similar to that of the plants from which the Indian rubber

is obtained.t

; }c[[:-?‘i-tl?lﬁgltcén, (late professor of Chemistry at Transylvania University, Kent.) in-
formed me that he prepared a small quantity of the juice of the milk weed, (Ascle-
pias,) in such a manner that it could not be distinguished from the imported Indian
rubber, either in external appearance, orin its properties.

What substances belong to the third order of the first class of proximate principles ?
Deac:?bﬂ the different vegemble oils—What causes the aroma of plants?— —

Ctmphur—llaama—ll Fdian rubber.
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The green principle. It is to this principle that all the green parfs,
exposed to !ig'Pht, nge their colour ; it undergoes changes In tlm»uchfZ
ferent states of the plant, in autumn becoming brown or yelow.
Davy attributes the change of colour to the formation of an acid.
Every one knows that a drop of sour wine, lemon juice, OF any other

acid, will change green to a brown, or yellowish colour.
. (The second class of proximate principles consists of substances
which, like the first class, are formed of earbon, hy drogen, and
oxygen ; but to these is added nitrogen. We here find; )

Opiwm, a narcotic principle, extracted from the poppy. It is solu-
ble in alcohol, slightly in water.

Hematine, the colouring principle from the Campeachy wood.

Indigo, a colouring substance, obtained from several species of
Indigofera, or indigo plant. ) i

Gluten, is extracted from the cotyledons of the seeds of legumi-
nous plants, as peas, beans; and from the albumen of wheat, rye, &c.
It is obtained by separation from the starch. Flour owes much of
its nourishing properties to gluten, which, in some respects, is analo-
gous to animal principles, being, like them, subject to putrefaction.

Jelly, is the thickened juice of succulent fruits; as currants,
quinces, and apples ; it is soluble in hot water, though scarcely so
in cold ; when heated, it loses its jelly-like form, which is that of a
coagulated mass, susceptible of a tremulous motion ; by too long
boiling, the juice loses this property, which gives to jelly its peculiar
appearance. Many colouring principles have never been separated
from the substances to which they are united ; as those of saffron,
- logwood, &ec.)

' (It has already been suggested, that the red colour of fruits arises
fr{'um the combination of an acid, with a blue colouring principle.
Every beginner in chemistry knows that the effect of mixing an
acid with an infusion of blue violets, or any vegetable blue, is to give
a red tinge, varying in shade from a purple red to a brilliant scarlet,
in proportion to the quantity of acid. It has, upon the same princi-
ple, been supposed that the purple, red, and hf‘ue colouring of the
Is of lowers, is owing to different proportions of acid ; this ma
explain the change of colour which appears in some flowers, whic
pass from blue to red, as the changeable hydrangea. This change
may be attributed to increase of acid,* combining with the blue co-
louring principle. Some red flowers become blue ; they are in this
case supposed to have parted with some portion of the acid, which
was united with their colouring principle.

Chemical composttion of the Sap.

The sap is a transparent, colourless fluid, imbibed by the vegeta-
ble from the earth and air; or more properly, from the water exist-
ing in them, which holds in solution exygen, hydrogen, carbon, nitro-
gen, earths, mineral-salts, and animal and vegetable matter. We
might suppose, that being derived from the same source, the sap in
all vegetables would be alike, but it is never obtained pure; it is
more or less mingled with the proximate principles, or proper juices,
and thus differs in different species of vegetables ; water, however
constitutes the principal part in all.

Sap of the elm (ULmus campestris) has by analysis been found to

* Iron is supposed to be combined with the oxygen of the acid.

| What is said of the green principle ?--What new element is found in th
olass of proximate Eﬁnﬂjplﬁﬂ?ﬂ-what substances are found in this class 1'__%:33?&

the red colour of fnmq—ﬁf the various hues of the petals of lowers—Sap of the elm.
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contain water, volatile matter, acetate of potash, carbonate of lime,
,_veg‘etable matter, sulphate of potash.

 Sap of the beech, (Facus sylvatica,) contains water, acetate of
lime, with excess of acid, acetate of potash, gallic acid, tannin, mu-
cous extraet, acetate of alumine.

[ Sap of the Horse-chestnut, (Escurus hippocastanum,) contains wa-
ter, extractive mucous matter, nitre, acetate of potash, and carbon-
ate of lime.*

These few examples of the decomposition of vegetable principles
show how wide a field is open to the chemist, in the study of vegeta-
ble elements,

It may seem wonderful, that of so few elementary substances,
such a great variety should exist in the taste, smell, colour, consist-
ence, medicinal and nutritious qualities of vegetable combinations ;
is it not equally wonderful that with the nine digits and the cipher,
we may make such varied combinations of numbers; or with our
twenty-six letters of the alphabet, form every variety of composi-
tion? Thus, by various combinations of a_few simple principles, are
Jormed all vegetable and animal productions.

The presence of nitrogen was formerly considered as a test of

animal substance, and the want of it of a vegetable substance, but
it is now ascertained that animal substances may exist without nitro-
gen, and that this principle is contained in several vegetables.
- (The elements of the compounds being the same, the gquestion natu-
rally arises, what causes tléll:] great diversity in the properties? Two
causes may be assigned for this; viz. 1st. The :I;_.ﬁ"eren; roportions
in which the elements are combined. 2d. The various modes of their
combination.

In vinegar and sugar, the one substance a liquid, and of a sour
taste, the other solid and sweet, are found the same elements in dif-
ferent proportions and differently combined. In gum, starch, and
asugar, the elements are the same, the proportion nearly the same, but
they are combined differently.

1%’11&11 we know by chemical analysis the combinations which ex-
ist in inorganized bodies, we can, by putting the same together, often
form similar substances ; but we cannot thus form organized bodies;
for to these belongs a living principle, which it is not in the power
of man to bestow. It is said, that Rousseau, skeptical in science as
in religion, declared he would not believe in the correctness of the
analysis of vegetable or animal substances, until he should see a
young animal, or a thrifty plant, spring into existence from the retort
of the chemist. But the power to create, the Almighty has not dele-
ecated to man; neither is it to be supposed that any future discov-
cries in science will ever confer it upon him. To study the com-
pound nature of substances, to classify, arrange, and by various com-
binations to beautify the world of matter, to cultivate the faculties
of mind, until stronger and brighter the mental vision sees facts and
principles before invisible; these are the high privileges bestowed
on man ;—but to add one new particle to metter, or one new facully to
the mind, 18 beyond the power of the avhole human race

* These results of the analysis of sap are extracted from Vauquelin.

Sap of the beech—Of the horse-chestnut—All vegetable and animal productions com-
of a few simple principles—Illustration—What two causes assigned for the dif-
?:rmt properties of compounds formed from the same elements 7—Organized bodies

not produced by the skill of man.





















130 CHARACTERS USED IN CLASSIFICATION.

in their structure, exogenous in their mode of growth, and their leaves
are distinguished by branching, reticulate veins.

Comparison of the Methods of Tournefort, Linneus, and Jussieu.

We have now presented the pupil with the outlines of three modes
of classification, exhibiting the plant under a variety of aspects, cal-
culated to give general and extended views of the subject, and at the
same time impress the mind with a few important distinctions,

Tournefort dwells chiefly on different aspects and circumstances
of the corolla ;—Linnzus, of the stamens and pistils ;—Jussieu, of
the cotyledons and insertion of the stamens.

Of the comparative merits of these methods, we would observe,
that Tournefort’s cannot be relied on, because the forms of corollas
are often indefinite, and vary into each other; that of Jussien ap-
pears too abstract to be used independently of the aid of some more
simple method ;—the number of cotyledons, though a definite and im-
portant character, cannot, in many cases, be determined without the
slow process of waiting for the seeds to germinate ;—the insertion of
stamens and of the corolla often appears doubtful, even to the expe-
rienced botanist. Much as this method has been admired, it is but
little used ; while, on the contrary, that of Linnaus has, for more than
half a century, been regarded as the key to botanical knowledge.

The characters used in his system are very apparent; and as it
refers to the number of parts, rather than to their_forms or insertion,
it offers to the mind something positive, which is not found either in
the method of Tournefort, or that of Jussieu. Between a corolla bell-
form, or funnel-form, there are many intermediate forms, which may
be as much like one as the other. The insertion over the germ, or
under the germ, are distinct, but the insertion around the germ
sometimes blends with one, sometimes with the other mode. But

between one or two stamens, or one or two pistils, there is no inter-
= mediate step, or gradual piending of AISUNCIONS, WNICH [€dves iie
?de&tin doubt whether the case before him belongs to the one, or

e other.

LECTURE XXIL

CHARACTERS USED IN CLASSIFICATION.

Lixngvs, in his “Philosophy of Botany,” established three kinds
of characters to be used in the description of plants.

1st. Factitious (or mad,e{g That which is, by agreement, taken
as a mark of distinction; thus, certain circumstances with respect
to stamens and pistils are fixed upon for distinguishing classes and
orders. Although nature has formed these organs, the arrangement
of plants by their means is an invention of man, or artificial.

2d. Essential Character. That which forms a peculiar character
of one genus, and distinguishes it from all other genera.

3d. Natural Character. This is difficult to define, though it is
that which is understood by all; itis the general aspect and appear-
ance of the plant, which enables all persons to make a kind of ar-
rangement of plants in their own minds, although they would find it

Whatis the use of _considerinﬁ different modes of classification 7—What is said of
the comparative merits of the three methods which are mentioned 7—Sysiem of Lin-
nus ofters something positive—Three kinds of characters to be used in descriptions
of planis—Facuiious character—Essential character—Natural.
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very difficult to explain their reasons for this classification to others.
It will appear, from this definition of natural characters, that in
some respects, the method of Jussieu is no less artificial than that of
Linnzus, since it depends upon particulars which can only be
learned and understood by the aid of science ; and we must admit
that the genera which its orders exhibit, are often as unlike, in habit
and properties, as are those which compose the classes of Linnaus.

It is by their natural characters, that persons who have never,
perhaps, heard of such a science as zoology or the classification of
animals, are enabled to distinguish ferocious beasts from domestic
and gentle animals; they see a sheep or cow without any terror,
although that individual one they may never have seen before ; for
nature teaches them to consider that as resembling other sheep and
cows, which they know to be inoffensive. This natural character
teaches savages to distinguish among the many plants of the t‘nresti
those which may administer to their wants, and those which woul
be injurious. )

Even the lower grades of animals have this faculty of selecting
by natural characters, nutritious substances, and avoiding noxious
ones; thus we see the apparently unconscious brutes luxuriating in
the rich pastures prepared for them by a benevolent Creator, and
cautiously passing by the poisonous weed, directed by an instinct
given them by this same Almighty Benefactor.

A natural family is composed of several genera of plants which
have some common marks of resemblance, and its name is usually
founded upon this general character; as Labiate and Cruciform
which are derived from the form of the corollas; Umbellate an
Corymbiferous, from the infloresence ; Leguminous, from the nature
of the fruit. In many cases the family takes its name from a con-
spicuous genus belonging to it; as the Rosacee, or rose-like plants;

apaveracec, or poppy tribe, from Papaver, the poppy.

Natural families or orders resemble artificial orders in being com-
posed of genera, but the principles on which these are brought to-
gether differ widely in the two cases.

In the truly natural families, the classification is such as persons
who have never studied botany, might make ; thus, dill, fennel, car-
away, &c., belong to the Umbellate family, on account of the form
in which the little stalks, bearing the flower, and afterward the seed,
branch out from one common centre, like the sticks of anumbrella ;
this general resemblance being observable by all, it seems very nat-
ural to class such plants together.

But in the artificial orders, genera which may be very unlike in
other respects, are brought together, from the single circumstance
of plants having the same number of stamens and pistils. Thus,
in the first order of the eighth class, we have the tulip and the bul-
rush, the lily of the valley and the sweet flag. In the second order
of the fifth class, we have the beet and the elm. You will at once
perceive the striking disparity between these plants, and that an ar-
ranéement, which thus brings them together, is properly called an
arti

cial method. _
Many families of plants possess a marked resemblance in form

Why is the method of Jussieu no less artificial than that of Linnmus?—Ani-
mals distinguished by natural characters—Savages distinguish plants by these cha-
racters—Animals capable of discerning these natural characters—What gives name
to a natural family of plants 7—In what respect do natural families resemble artificial
orders —How do they differ 7—Why may natural families be formed without a knowl-
edge of botany 7—Genera in the artificia orders brought together by having the same
pumber of stamens and pistils.
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and qualities, and appear evidently as distinct tribes. If the whole
of the vegetable kingdom could thus be distl_-lhut_ed into nqtural
classes, the study of Botany would be much simplified ; but it has
already been remarked, that there are many plants which cannot be
thus arranged, and no principle has yet been discovered for system-
atic arrangement which bears any comparison to the Artificial Sys-
tem. This system may be compared to a dictionary ; though by its
use we do not at first find the name for which we seek, and then
learn its definition, as we do in dictionaries of terms; but we first
learn some of the characters of a plant, and with these as our guide,
we proceed to find the name. Having ascertained the botanical
name, we can easily find to what natural family a plant belongs,
and thus learn its habits, medicinal use, and other important par-
ticulars. The natural method may be considered as the grammar
of botany ; for between this, and the artificial system, the same re-
lation exists, as between the grammar and dictionary of a lan-
guage; it would be idle to attempt to decide on their comparative
merits, since both are essential to science.

As the subject of classification is so important to a knowledge of
botanical science, we will now consider the general principles on
which it depends.

Rules.

1st. All botanical classification results from an evamination and
cnmgarisan of plants.

2d. Every organic distinction which establishes between individuals
any resemblance, or any difference, is a character ; that is, a sign by
which they may be known and distinguished.

3d. T'he presence of an organ, its different modification and its ab-
sence, are so many characters.

4th. The presence of an organ furnishes positive characters, its ab-
sence negative characters. :

Positive characters offering means of comparison, show the re-
semblances and differences which exist between individuals ; those
Eiants in which these characters present but slight differences should

collected in groups ; those in which these characters differ more
sensibly, should be separated ; here we follow strictly the laws of
the mind. But negative characters, as they allow no comparison,
can only be employed to separate individuals, and never to bring
them together. :

When we say that plants have seeds with one or two cotyledons ;
that they have monopetalous or polypetalous flowers, and are pro-
vided with stamens and pistils, we point out particulars where visible
and striking resemblances may be observed ; these characters, then,
are positive, since they are founded on something real.

When we say that some plants are destitute of cotyledon, corolla,
stamens or pistils, we do not establish any real basis for the founda-
tion of a comparison. If we wish to separate plants with monope-
talous corollas, from such as have polypetalous corollas, this single
character establishes, at once, the difference, which exists between
the two groups, and the resemblance, which exists between individ-
uals of each group. Thus positive characters possess a great ad-
vantage over negative ones ; the latter should never be employed

Artificial system of arrangement compared to a dictionary—First lea
ters, then the name—The natural method considered as t Imm;:‘;}iu:rgw
Mention the first four rules which are given for classification—Positive and negative
characters—Give illustrations of these characters, with their uses—Advantage :I%pqﬂ-
itive characters over negative.
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You have already been made acquainted
with the lily, as it was one of the first lowers
you were taught to analyze. Pliny says the
2o “lily is the next in nobility to the rose”*
Linnzus called the liliaceous flowers “Nobles
of the vegetable kingdom ;" he also called the
palm-trees “ Princes of India,” and the
! =N grasses Plebeians.

Fie. 129, , Dut in our republican country, where aris-
L FIE 129 ocratic distinctions among men are discard-
ed, we will not attempt to introduce orders of nobility among the
plants. In the lily, which has 6 stamens, there are 6 petals; 3 of
these are exterior, 3 interior ; the capsule is 3-sided, with 3 cells, and
3 valves; the seeds are arranged in 6 rows. This propertion of
numbers seems to forbid the idea that this plant was produced with-
out the agency of a designing mind. We are not always, however,
to expect the same symmetry in plants, as has been here remarked.
It is in the natural, as in the moral world, that, although we see
around us such proofs of order and system, as manifest the superin-
tending care of one Almighty Being, yet we meet with irregulari-
ties which we cannot comprehend ; but, although we may admire the
order, we are not to say that even what seems disorder, is formed
without a plan.

* Shall little haughty ignorance pronounce

His works unwise, of which the smallest part
Exceeds the narrow visions of his mind 7

The tulip has no style, but its three-parted stigma is attached to a
three-cornered germ. The corolla of the tulip is more expanded at
the base than that of the lily. The stem of the tulip is never more
than one-flowered, while that of the lily usually has a number of
flowers. In no plant is the variation made by culture, greater than
in the tulip; it is said, that of one single species, (TuLipA gesneriana,)
eleven hundred varieties are cultivated in Holland. About the mid-
dle of the seventeenth century, the rage for tulips was so great that
some were sold for four thousand dollars, and one variety, called the
Viceroi, for ten thousand dollars; but this extraordinary traffic was
checked by a law, that no tulip or other flower should be sold for a
sum exceeding one hundred and seventy-five dollars. The amateurs
of this lower may truly be said to have had the tulip-mania, to have
rendered such a law necessary. The Crown-imperialf is a majestic
flower, and presents, in the regularity of its parts, the curious ap-
pearance of its nectaries, and the liquid secretion which takes place
in them, facts of great interest both in the departments of botanical
classification and physiology. But we find in the fetid odour of this
splendid flower, a circumstance which leads us to prefer, as an or-
nament for our parlours, or as a gift to a friend, the humble mignio-
nette, or the lowly violet.

*  Lilium nobilitate provimum est.
the lily a rank above the rose.

' Noble fils du soleil, le lys majesteuz.
Vers |'astre paternal dont il brave les feux
El#ve avee orgueil sa téte souveraine ;

1l est roi des Heurs, la rose est la reine.”

# This plant is represented at Plate viL. Fig. 4, of the Appendix ; the Yucca aloifo-
lia, which belongs to the same natural family, 1s represented at Plate ii. Fig. 1. Th
Narcissus is represented at Plate vii. Fig. 7. The Agave, of the Narcissi family, is
represented at Plate vii. Fig. 2. The Pine-apple, belonging to this class and order, is
represented at Plate v. Fig. 3.

What is said of the lily 7—Tulip—Tulip mania—Crown-imperial.

A French poet, in the following lines, gives
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This simple fact might suggest to the young, that in order to be
desirable to others, they must be agreeable ; the mere circumstance

of a fine person, cannot long render tolerable, the society of one who
possesses neither useful nor amiable qualities.
The Family of Palms .

The palms have mostly a liliaceous corolla with 6 stamens; but
some are monecious, and others, diecious; while a part have their
stamens and pistils within the same corolla and belong to the class
Hexandria.

Fig. 130 represents
a vyoung palm tree,
(Chamerops humilis ;)*
at a, is the fibrous root;
b c, represents the oldest
part of the stipe, show-
ing, by the lines and
dots, the place of in-
sertion of the first
leaves ; ¢ b, represents
the upper part of the
stipe, still covered with

\ the sheathing bases of
Fig. 130. |/ the petioles; d, repre-
B sents the crowning,
: terminal leaves—these
Pl¢ are petioled, fan-shap-
ed, and plaited when
young ; the petioles are
armed with prickles.
Palms live to a great
ace ; they are the pro-
duct of tropical regions,
and afford the date, co-
coa-nut, and other valu-
able fruits.

o
|
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Miscellaneous Examples of Plants in the 6th Class and st Order.

In this class and order is the Spiderwort, ( Tradescantia.) It has
6 stamens, 3 petals, 3 sepals, and the capsule is 3-celled. The leaves
are ensiform and very long. It remains in blossom nearly the whole
summer, and is well worth cultivation, both for its cheerful appear-
ance, and constant botanical characters. The Snow-drop is of the
same natural, as well as artificial order, as the Spiderwort.

You may be surprised to find, in company with so many elegant
flowers, the onion and bulrush ; but you must recollect that the title
to admission into this class and order is 6 stamens and 1 pistil ; and
no plant, however humble, with these characteristics, is excluded

* Although we have described this plant under the class Hexandria, i 3

with the classification of some writers, it is questionable whether i) Jgu ﬁﬁgfmg

belong to Dieecia.  In the Appendix, at Plate i. Fig. 1, 18 a representation of the Are-
m-Lribe, an t . ¥ 1 .

same palm-tree as seen at Fig. 130. : at Plate ju. Fig. 3, 1s a representation of the

ar?bg::&um[; ibe Fig. 1WT$piderwu:t—Humhla plants placed with those which
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from a place beside the proud tulip and the noble lily. The onion
belongs to the natural order of Jussieu, Asphodeli.*

The Asphodel, which gives name to the family, was, among the
ancients, a funereal plant; it was made to grow around the tombs,
and a belief prevailed that the manes of the departed were nourish-
ed by its roots. An inscription upon a very ancient tomb com-
mences thus, * I am nourished by the Asphodel.” This plant was sup-
posed by the ancient poets, to grow in abundance upon the borders
of the infernal regions. Fig. 129 represents a flower of the Asphodel
family, (Eucomis.)

The genus Scilla is an exotic, containing the squill, a medicinal
plant, and the hare-bell of English poets ; the latter is SciLLa nutans,
or nodding ; it abounds in the woods and glens of Scotland, and has
a very slender scape. Thus Scott, in the * Lady of the Laiie,” says
of Ellen Douglas,

* E'en the inﬁht hare-bell raised its head
Elastic from her airy tread.”

The flower which we call hare-bell, is the Campanula rotundifo-
lia ; this is very common near waterfalls, and upon rocks in other
situations. The barberry ( Berberis) is common in New-England ;
its stamens possess an unusual degree of irritability ; they recline
upon the petals, but when the bases of the filaments are touched by
any substance, they instantly spring towards the pistil.

You may have observed, that although we have remarked upon
the beauty of some flowers to be found in this class, nothing has
been said of their utility ; the truth is, that the former, as is too often
the case with external beauty, constitutes their chief merit: when
we compare the advantages which the world derives from the costly
race of showy tulips, with the utility of the humble flax, we feel that
though we may admire the one, reason would teach us to prefer the
other. May you from this derive a moral lesson, which shall sug-

st to your minds some truths applicable to our own race as well
as the plants. _

The genus Convallaria contains the lily of the valley, and many
other delicate and interesting species. Among these are Solomon’s
seal. This name is supposed to have been taken from certain marks
on its roots, resembling the impressions made by a seal. It was for-
merly much celebrated for medicinal properties.f

Order Digynia.

We here find the Rice (Oryza;) this belongs to the ﬁ;‘gmigr of
grasses, which you have already met with in the class Triandria;
but this plant having six stamens, is separated by the artificial sys-
ten from the tribe to which it is allied by natural characters. No
plant in the world appears of such general utility as an article of
food. It is the prevailing %rain of Asia, Africa, the southern parts
of America, and is exported into every part of North America and
Europe. A
Order Trigynia. ,

We here find the genus Rumea, which contains the dock and sorrel;

+ The Dracena draco, belonging to this family, is represented in Plate i. Fig. 3, of
the JE;;PEI‘I[III- : » E 1 i

t Gerard, a very ancient botanist, has the following curious q_assage. € root
of Solomon’s seal stamped, while it is fresh and greene, and applied, taketh away in
one might, or two at the most, any bruse, black or blew spots gotten by t:als., or wo-
man’s wilfulness, in stumbling upon their hasty husband’s fists, or such like.

Asphodeli—Scilla—Hare-bell—Barberry—Flowers of this class more remarkable
for beauty than m.il;iti—ﬂonvnllann*—mca—RumeL
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x stamens and three

the si :
the flowers have no proper corolla, but or what, in this case,

pisti!i are l?ugrmmde by a six-leaved calyx,
may be called a perianth. . T
he Uﬂ!chicuwf or meadow-saffron of England 1s a m_edmmal
plant, in some repute among physicians. The root is a la;l gEﬁ; egg-
shaped bulb; in spring several narrow leaves arise, but t Eh ower
does not appear till September. The germ lies buried in the root
all winter, and is raised in spring, to perfect its seeds before the next
season. The flowers are pale purple.
CLASS VIL.—HEPTANDRIA.
Order Monogynia.

The first order of this class contains the chick winter-green, ( 7'ri-
entalis ;) this plant has a calyx with 7 leaves, or sepals, and the co-
rolla is 7-parted. One species is said to defend its stamens against
injury from rain, by closing its petals and hanging down its head in
wet weather.

The cultivated Horse-chestnut, 4sculus,
(Fig. 131,) is a native of the northern part
of Asia, and was introduced into Europe
about the year 1500; it was not probably
brought to America until some time after
the settlement of this country by Euro-
peans. It is a small tree which produces
white flowers, variegated with red, crowded
together in the form of a panicle ; the whole
resembling a pyramid. In appearance it is
very showy, and the more agreeable to us,
as we have so few trees whose flowers are
conspicuous. The blossom is very irregular in its parts, that is, its
other divisions do not correspond with the usual number 0?‘ stamens;
the stamens, however, do not vary as to number. The seeds havea
resemblance to chestnuts, but their taste is bitter. There are several
native species of this plant in the southern and western states. The
herse-chestnut exhibits in its buds, in a very conspicuous manner,
the woolly envelope which surrounds the young flowers, the scales
which cover this envelope, and the varnish which covers the whole.
The stems and branches of this tree afiord good subjects for study-
ing the formation and growth of woody or exogenous stems.

Order Tetrasynia.

There is but one plant with four pistils known in the class Hep-
tandria ; this alone constitutes the fourth order ; its common name
is lizard’s-tail, (Sauwrurus.) It has arrow-shaped leaves, flowers

destitute of a corolla, and growing upon a spike ; it is to be found in
stagnant waters.

Fig 131.

Order Heptapynia.

- The Septas, a native of the Cape of Good Hope, is considered as
the most perfect plant in this class; it has 7 stamens, 7 pistils, 7 pe-
tals, a calyx 7-parted, and 7 germs, (one to each pistil,) which germs
become 7 capsules, or seed vessels. ’

Heptandria is the smallest of all the classes ; we do not find here
as in most of the other classes, any natural families of plants ; but
the few genera which it contains differ not only in natural characters

from other plants, but they seem to have no general poi of re-
semblance amcmg’ themselves. . ROl T

Colchicum—What plant is in the Ist order of the 7th_class 7—What is said of th
Horse-chestnut 7—Saururus—What le is g ald ol the
marks upon the class Heptandna. example is given of the order Heptagynia 7—Re-
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qualities. Another species, nictitans, has small yellow flowers, and
beautiful pinnate leaves, which. remain folded at night; it shrinks
back from the, touch, for whieh reason it is called the American
sensitive plan :

‘A plant, called by the Indians, Red-bud, (Cercis canadensis,) be-
longs to this class. It is a large tree, appearing as early as April,
loaded with clusters of fine crimson flowers; the leaves, which are
large and heart-shaped, do not appear as early as the blossoms.
The beautiful aspect of the tree attracts to it many insects, particu-
larly humblebees. A botanist* says, “I have often observed hun-
dreds of the common humblebees lying dead under these trees while
in lower.”  This is not the only example of fatal consequences

- which result from trusting too much to external appearances! This
tree is not improperly called Judas’ tree# '

The three genera of plants which we have now noticed, bear firuit
in that kind of pod called a legume; this is the case in general with
the papilionaceous flowers.

' The rue (Ruta) is an exotic, which gives name to one of Jus-
sieu’s natural orders called Rutacee ; these plants have a monosepa-
lous calyx; five petals, alternating with the lobes of the calyx; the
germ is large and superior, (See Fig. 134, a.)

At b, Fig. 134, is a representation of a flower of the Saxifraga, a
very extensive genus; one species of which, an exotic, sometimes
called beefsteak geranium, is much cultivated as a green-house
plant: it is very hardy; its leaves are roundish and hairy ; it sends
forth creeping shoots, &

This class and order presents us with the Winteroreen tribe;
plants which are more or less shrubby, with monopetalous, bell-form
corollas and evergreen leaves. In shady woods, where the soil is
loose and rich, we find, in June and July, the spicy wintergreen,
(Gauitierie,) o perennial plant which grows to the height of eight or
ten inches; the pleasant taste of the leaves and fiuit of this plant,
is well known to the children of this country; the drooping blossom
is very delicate and beautiful, consisting of a bell-form corolla, (not
unlike the lily of the valley,) the colour of which is tinged with
pink/ Thouzh you may have often enjoyed eating the fruit and
lzaves of the wintergreen, you will experience a delight which this
mere pleasure of sense could not have afforded, when in your bo-
tanical 1.mbles in the woods you chance to meet with this plant in
blossom, with its little flowers just peeping out from a bed of dry
leaves; you may then have the pleasure of a beautiful object of
sight, with the intellectual gratification of tracing ihose characters
which give it a definite place in scientific arrangement. Among the
wintergreen tribe are two genera, Pyrola and Chimaphila, which
by some botanists have been included under one ; but they appear
to be sufficiently distinct from each other to counstitute a separate

enus. These plants were classed by Linnaus in the natural order

icornes, or two horns, alluding to the two protuberances, like
straight horns, which appear on their anthers.

A great proportion of the plants in the first order of the tenth
class are to be found in shady woods in June and July. We ean
here enumerate but few of them. We will, however, mention' the
Monotropa, a most curious little plant;—several stems of a few
inches in height, form a cluster; each stem supports a single flower,

+ W, P. CC. Barton.

T Cer-is—Natural order Rutacea —Saxifl ragn-f-;w—imergr,,-en ttibc-—iﬁanatrupu, or In-
dian-pipe. . ;
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into a separate order, called Grossulacee, from Grossularia, the
gooseberry. The species of Cactus are very numerous ; among the
most splendid is the night-blooming Cereus, (Cacrtus grandiflorus,
having flowers nearly a foot in diameter, with the calyx yellow, an
the petals white. The blossoms begin to expand soon after the set-
ting of the sun, and close before its rising, never again to open. An-
other species, (speciossissimus,) with flowers like crimson velvet, is
still more superb than the grandiflorus. The different species of this
genus are distinguished by a diversity of common names ; when
they are of a round form, they are called Melon thistles ; when more
cylindrical and erect, Torch thistles ; when creeping, with lateral
flowers, Cereuses ; and when composed of a stem resembling flat-
tened leaves, Prickly pears.

Plants of the Cactus tribe are mostly destitute of leaves, but the
stems often appear like a series of thick fleshy leaves, one growing
from the top of another. The beautiful die, called cochineal, is
obtained from an insect of this name, which feeds upon the Cactus
cochinillifer. The Cactus opuntia, or true prickly pear, is found na-
tive in the United States.*

The family Amyedale of Lindley, comprehends the peach and
almond of the genus Amygdalus, with the plum, cherry, and pome-
granate. These, which were placed by Jussieu in his order Rosacez,
or rose-like plants, seem very properly separated. The character-
istics of this tribe are a calyx 5-toothed, petals 5; stamens about 20,
situated on the calyx; ovary superior, one-celled. The fruit a
drpén;. Trees or shrubs. The leaves and kernel contain prussic
aCld.

Prunvs is the genus which contains the various kinds of the
plum, cherry, and sloe; this genus, according to ancient writers,
was brought from Syria into Greece, and from thence into Italy.
The Roman poets often notice its fruit. We have several native
species of it. V

The pomegranate (Punica) is a shrubby tree, which is a native
of Spain, Italy, and Barbary, and flowers from June till September.
The Greek writers were acquainted with it, and we are told by
Pliny, that its fruit was sold in the neighbourhood of Carthage. It
is cultivated in England and in the United States; not for its fruit,
which does not come to perfection so far north, but on account of
its large and beautiful scarlet flowers, which render it an ornamen-
tal plant. At Fig. 135, «,is the flower of the pomegranate, ( Punica
granatum ;) b, represents the stamens of the same, as ad’hering Lo
the calyx. :

The genus AmvepaLvs contains the peach and the almond. The
latter is a native of warm countries, and seems to have been known
in the remotest times of antiquity.

Order Di-peniagynia.’

The four following orders in the class Icosandria, are included
under one, called Di-pentagynia, signifying two and five pistils.

We find here an important natural order, the Pomacea} or apple
tribe. This is included in Jussieu’s Rosace®, or rose-like plants;
but although the flowers of the apple genus have a strong resem-
blance to that of the rose, the difference in the fruit seems to render

+ For illustrations of this family, see Plate i. Figures 2, 5, and 7.
t+ Now known in chemistry as hydrocyanic acid.
t So called from Pomum, an apple.

Family Amygdale—Prunus—Pomegranate—Amygdalus—Order Di-pentagrnifn._"
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nus is Py-
these fruits
nt species.
produced

this division proper. In this tribe, the most important
rus, which contains the apple and pear. The varielies 0
are the effects of cultivation, not the produce of differe
By means of grafting, or inoculation, good fruit may be
upon a tree which before produced a poorer kind. _
Jussieu divided his natural order Rosacez into the following sec-
tions ; the Pomacee, with fruit Aeshy, like the apple and pear; the
Rose, having urn-form calyxes ; Amygdale, having drupe-like fruits.

Order Polygynia.

The rose tribe (Rosacee) resemble the apple tribe, in the appear-
ance of the blossom, but the fruit, instead of being a Pome, consists,
either of nuts containing one-seeded acines, as the rose, or of ber-
ries, as the strawberry. The leaves have two stipules at their base.
The rose unchanged by cultivation has but five petals. We have
few indigenous species of this genus; among these, are the small
wild rose, the sweet brier, and swamp rose. Red and white roses
are remarkable in English history as emblems of the houses of
York and Lancaster ; when those families contended for the crown,
in the reign of Henry the Sixth, the white rose distinguished the par-
tisans of the house of York, and the red those of Lancaster.
Among the nations of the East, particularly in Persia, the rose flour-
ishes in great beauty and is highly valued. The Persians poetically
imagine a peculiar sympathy between the rose and the nightingale.

The Blackberry (Rubus) has a flower resembling the rose in
general aspect; there are several species of the Rubus, one which
produces the common blackberry, another the red raspberry, another
the black raspberry, and another the dewberry. One species, the
odoratus, £rnduces large and beautiful red flowers, the fruit of which
is dry and not eatable.

The Strawberry belongs to the same natural and artificial order as
the Rose. The gathering of strawberries in the fields, is among the
rural enjoyments of children, which in after life are recollected with
pleasure, not unfrequently mingled with melancholy reflections, upon
the contrast of that happy season, with the sorrows with which
maturer years are often shaded. The fruit of the strawberry, as was
remarked in the classification of fruits, is not properly a berry, but
a collection of seeds, imbedded in a fleshy receptacle.

Icosandria furnishes us with a great variety of fine firuits, more
perhaps than any other of the artificial classes. A great proportion
gi' tthe genera to be found in this class, are natives of the United

ates. ¥

LECTURE XXXI.

CLASS XII.—POLYANDRIA.

_ In this class we find the stamens separate from the calyx, and at-
tached to the receptacle or top of the flower-stem. The number of
stamens varies from twenty to some hundreds. This class does not,
like the one we have last examined, contain many delicious fruits,
but abounds in poisonous and active vegetables. “The mode of in-
sertion of the stamens is to be regarded in considering the wholesome

i Order Pomacez—Pyrus, varieties b fting—0O F 2ot -
—Rose tribe—Biackbarry--Strawberry-> Glone Polrac iy tucem dividedinto séetions
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Fig. 136. qualities of plants; it is asserted that no plant
with the stamens on the calyx is poisonous; we
know that many with the stamens upon the recep-
tacle are so.

Order Monogynia.

1 [ We find in the first order some flowers of a
curious appearance, as the Mandrake, or May-
apple, (Podophyllum ;) the distinction between
this and the mandrake of the ancients, was re-
marked under the class Pentandria. This plant
1s very common in moist, shady places, where
you may often see great numbers growing toge-
ther ; each stem supports a large white flower

and two large, peltate, palmate leaves ; its yellml;’

.Z{—‘“ is eaten by many as a delicacy ; the root is medicinal.
p

The Side-saddle flower (Sarracenia) is a curious and’ elegant

ant; it has large leaves proceeding directly from the root. These
leaves form a kind of cup, capable of containing a gill or more of
water, with which liquid they are usually filled. he stem is of that
kind called a scape, growin% to the height of one or two feet, bearing
one large purple flower.  This plant is found in swamps; its com-
mon name, Side-saddle flower, is given in reference to the form of
its leaf. It is sometimes called Adam’s cup, in reference also to the
shape of the leaf. No foreign plant, as an object of curiosity, can
exceed this native of our own swamps ; it is well worth the trouble
of cultivation by those who are fond of collecting rare plants.*

The white Pond lily ( Nymphea)t is a splendid American plant,
very fragrant, and with a larger leaf than almost any other northern
plant. This flower closes at evening and sinks under the water ; at
the return of day, its blossoms rise above the surface and expand.
The yellow Pond lily, ( Nuphar,) though less showy, is equally cu-
r'gﬂus in its structure.

-

In this artificial class and order is the Tea-tree, (THuEa ;) of this
plant there are, two species, the bohea tea, (bohea,) and the green
tea, (viridis.) It is a small evergreen-tree or shrub, much branched,
and covered with a rough, dark-coloured bark. The flowers are
white; the leaves are lanceolate and veined ; the capsule or seed
vessel is three-celled, opening; the seeds are three, oblong and
brown. This shrub is a native of China and Japan. Some suppose
that all the teas are taken from the same species, and that the differ-
ent flavour and appearance of them depend upon the nature of the
soil and culture, and the method of preparing the leaves. On ac-
count of the secret and jealous poliey of the Chinese, the natural his-
tory of the Tea plant is less known than might be expected from its
very general use. The Chinese begin in February to gather the tea
leaves, when they are young and yet unexpanded. The second col-
lection is made in April, and the third in June. The first gathering,
which consists only of the young dnd tender leaves, is the Imperiai
Tea ; the other two kinds are less odorous : the last collected is the
coarsest and cheapest kind. Tea was introduced into Europe by
the Dutch East India Company, in the year 1666, when it sold for

§

* See Plateiii. Fig. 5. . ; .
+ An extensive lolﬁality of this ﬁlant exists upon the Saratoga lake, I have seen its

ter of a mile whitened by these lilies, occasionally intermixed with
?ﬂﬂ:ﬁqﬁ l%liﬁ,n;nd the rich blue of the Pontederia, another beautz‘l!u'l aquatic plant.

Order Munugynia—l"ud ophyllum—Sarracenia—Pond lilies—Tea-tree.
1 -
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A flower of the
cruciform tribe is
represented at A,
Fig. 139;—at B are
seen the six sta-
mens arranged in
two sets, the four
at a being longer
than the two at
b ; at ¢ are two
glands between the
short stamens and
the germ ;—At C'is
a petal consisting
of a, the border,
and b, the claw ; at
1) is the pod, which
is a silique; a rep-
resents the valves;
b the seeds, as al-
ternately fastened to the edges of the partition, dissepiment,j which
divides this kind of pericarp into two cells. The ecruciform plants
have dicotyledonous seeds, polypetalous corollas, and the stamens
ave hypogynous. They are herbs, with leaves alternate. The flow-
ers are usually yellow or white, seldom purple.

Plants of the class Tetradynamia are never poisonous ; they fur-
nish many important vegetables for the table; their properties are
antiscorbutic. The orders in this class are two, depending on the
comparative length of the pods; this distinction is less definite than
that which marks the orders of the c¢lass Didynamia.

Order Siliculoso.

The first Order contains plants which produce a short and round
pod called a silicula ; a distinction in this order is made between such
plants as have pods with a notch at the top, and such as have none,
or are entire. The Pepper-grass, (Lepidiuwm,) and the shepherd’s
purse, ( Thlaspi,) affor¢ examples of this order. At Fig,. 138, 4, is a
representation of the silicula or pod of the Thlaspi. The pfants
found here, belong to the natural fomily Siliguose, the properties of
which are nutritious and medicinal.

Order Siliquose.

The second Order contains cruciform plants with leng and narrow
pods; as the radish and mustard. The cabbage (Brassica) is an
exotic; the turnip is a species of the same genus, At Fig. 138, a, is
the wall-flower, ( Cheiranthus ;) the calyx consists of four oblong se-
pals; the petals are obovate, spreading with claws as long as the
calyx. Atb, appear the six stamens divested of the petals; the
germ is cylindrical, as long as the staimens ; ¢, shows the silique or
pod; the valves are concave, and a thin membranous partition
divides the silique into two parts.

In this lecture we have pointed out the most important characters
of the two classes which depend upon considerations derived from
the number and comparative length of the stamens. Both classes
we found to have two orders, not as in the preceding classes, de-
pending upon the styles ; but in the one class, on the situation of the
seed as lying in the calyx, or enclosed in a seed vessel; in the other
class, from the comparative length of the pericarp or pod.

| Describe Fiz, 139/7How many orders iu the elass Tetradynamia 7— Order Sifious
losa—Order Siliquosa—Recapitulation F‘f heu

| "
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LECTURE XXXIII.

CLASS XV.—MONADELPHIA.

WE are now to consider the brotherhoods, as the names of the 15th
and 16th classes signify ; Monadelphia, meaning oune, and Diadel-
phia two brotherhoods, in allusion to the manner in which the fila-
ments are connected in ene or two sets. The orders in these classes
depend upon the number of stamens.

: In the class Monadelphia, we include all
such plants as have their filaments united in
one set, forming a tube at the bottom of the

~ corolla ; in this respect, this class differs from
; the preceding ones, where the stamens are en-
tirely separate ; here you will observe that the
anthers are separate, though the filaments are
joined. We cannot in this class, as in the two
. preceding ones, point out any prevailing form
of the corolla. The mark of distinetion here,
is in some cases rather doubtful, the filaments
being sometimes broad at their base, and yet
. ot entirely connected.
' [ You will recollect, that the orders depend
upon the number of stamens. We have no
first order here, for the character of the class is, filaments united,
and one filament could not possess this requisite of union.

Order Triandria.

This is the first order in this class; the name, you will recollect, is
the same as that of the third class, signifying three stamens ; but here
they are united by their filaments, forming a tube. We find in this
order a handsome plant, called blue-eyed grass, (Sisyrinchium ;)
the three filaments have the appearance of being but one; the co-
rolla is tubular and 6-cleft, style 1, capsule 3-celled ; it belongs to the
natural order Iride. The Mexican tiger-flower, genus 7Ygridia, is
a splendid plant of this artificial order, and the natural order Iride.
Its spotted flowers have given rise to the name which it bears,

Order Pentandria,

'The fifth Order next occurs; this presents us with the passion-
flower, ( Passiflora,) a climbing plant peculiar to the warm countries
of America. “Its immensely long, and often woody branches, attain
the summits of the loftiest trees, or trail upon the ground, adorned
with perennially green or fallingleaves, sometimes palmate or lobed
like fingers, at others appearing like the laurel. They sustain them-
selves by means of undivided tendrils ; and send out a succession of
the most curious and splendid flowers, of which no other part of the
world offers any counterpart.”* Of this genus a number of species
produce fruits of great excellence ; this fruit in South America is
called Purchas. Sixty species of Passiflora are collected at the Lin-
nean garden near New York.f The generic characters of the pas-
sion-flower are a 5-parted, coloured calyx, 5 petals inserted upon
the calyx, 5 stamens and three pistils, the nectary, a triple erown of
filaments. The very singular appearance of this flower in the ar-
rangement of its stamens 1n the form ofa cross, and its triple crown,

* Nuttall. 1t See Prinee's Horticuliure.

The brnlharhundﬂ-—i-h[unadelphia-—vﬂrderﬂ'!‘;rﬂrder Triandria—What is said of the
assion-flower—Generic character and name,
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Fig. 140, a, is a flower of the genus Geranium. The three families
Erodium, Pelargonium, and Geranium, were, formerly, all united
in one genus ; but the difference in the number of stamens seems

" decidedly to separate them, not only into different genera, but
Qﬂ'erent orders.

Order Polyandria.

The thirteenth Order (many stamens) is made ug entirely of a
group of genera which compose the natural order CoLumMNIFERE Of
Linnzus; the stamens are united in the form of a cclumn, (see
Fig. 140, b;) by Jussieu they have been collected into an order,
under the name of Malvacee, so called from the genus Malva.
The peculiar characteristics of the whole group are, a calyx often
double, 5 regular petals, stamens numerous, united by their fila-
ments into a tube, and rising like a column in the centre of the flow-
er; in the centre of this tube are the styles, forming an inner bundle ;
the number of these is various, though often found to be eight. The

‘number of seed vessels, each of which contains one seed, equals

the number of styles; these are arranged in a circle. (| Among the
plants which compose this family, are the hollyhock, the mallows,
and the cotton, (Gossypium.) The Cameria japonica, or Japan rose,
a very splendid flower, equal in size to the largest rose, is found
here. " The rich colouring of its corolla contrasts beautifully with
its dark green leaves.

Most of the native species of the class Monadelphia may easil
be procured for analysis, in the season of flowers. The hollyhoc
is in almost every garden ; the common mallows grows wild about
dwellings ; the lavatera, a hardy and cheerful-looking plant, though
an exotic, spreads with great rapidity over our gardens and shrubbe-
ries.

The plants of this class vary in size, from the low mallows to some
of the largest trees that have yet been discovered ; * the Silk cotton
tree (Bomeax pentandrum) is so large, and spreads its branches so
widely, that twenty thousand persons might stand under them. This
tree is a native of Africa and America. The Adansonia, a native
of Senegal in Africa, is said to grow to the size of 70 feet in circum-
ference ; this tree also attains great age. In 1749, the learned Adan-
son saw two of these trees in the neighbourhood of Gorrea, upon one
of which was inscribed the date of the fourteenth, and upon the
other that of the fifteenth century ! yet there were good reasons to
suppose that the trees were not young when the dates were cut. It
may be conjectured that they have sometimes attained to the age of
eight or nine hundred years! an immense period of time for the
existence of any species of organized bodies.”*

Having now considered the Class Monadelphia in its most impor-
tant particulars, we will pass to the next class, which, in common
with this, is founded upon the union of the filaments.

w B. 5. Barton.

' Order Polyandria-~Columniferm—Plants which compose this family—Plants of thie
class variable in size—Adansonia.
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understanding a science, thinking, very erroneously, that the knowl-
edge of the one is as important as that of the other. If a clear con-
ception of general rules be established in the mind, the exceptions
will be easily learned. Irregular corollas differ so widely from the
gular ones, that you will be in little danger of mistaking them for
ceptions to the general rule; they constitute, indeed, a different
natural family, though, according to the artificial method of classifi-
cation, they may often be p-lzu:e-:i= near toregular corollas. Irregular
«. corollas are various in their forms; the papilionaceous, which we
« are now considering, seem, as they stand upon their stem, to con-
sist of an upper and under part. In examining a natural flower of
this kind, a pea for example, you should first observe the calyx ; this
is monosepalous, that is, consisting of one sepal, ending in five dis-
tinct leafy points, (see Fig. 142, @ ;) the two upper ones wider than
the three under ones. The peduncle is slender and flexible, (see Fig.
142, 2 ;) thus the flower readily avoids a current of air by turning its
back to the wind and rain.

In examining the corolla you will see that it is polypetalous. The

rst piece, or large petal, covering the others an ﬂccupyiﬁthe up-
per part of the corolla, is called the standard or banner. is petal
is evidently designed to protect the stamens and other parts of the
flower from injuries by the weather. Upon taking off the banner,
you will find that it is inserted by a little process or projecting part
into the side-pieces, so that it cannot be easily separated by winds.
The banner being taken off, the two side-pieces, or wings, are ex-
posed to view ; they are strongly inserted into the remaining part
of the corolla, and their use appears to be that of protecting the sides
of the flower. Upon taking off the wings, yon will discover the last
piece of the corolla, called, on account of its form, the keel, (carina,)
or boat. This covers and protects the stamens and pistils. Upon
drawing the keel downward, you will find the ten stamens, double
in number to the petals; these stamens are joined together by the
sides of their filaments, forming a cylinder which surrounds the

“  pistil. One of the stamens, however, does not adhere to the rest ; but
as the flower fades and the fruit increases, it separates and leaves
an opening at the upper side, through which the germ can extend
itself by gradually opening the cylinder. In the early stage of the
Aower, this stamen will seem not to be separated; but by carefully
moving it with a pin or needle, its filament will be found unconnect-
ed with the other nine.

The germ of the papilionaceous plant extends itself into that kind
of pod called a legume. It is distinguished from the silique of the
cruciform family, by having no partition in the legume. Besides, the
seeds grow to one side only; but in the silique pod they are alter-

nately attached to both edges of the partition. The legume opens
lengthwise and rolls backwards ; in the silique, the valves separate
from the base upward. The seeds of this family- have
arked scar, black spot or line, called the hilum, by which they
ere to the pod. Near this scar there is a minute opening into the
ody of the seed, through which moisture is imbibed at the period
f its first growth or germination. The proper germ, or that part
of the see(§ which is to be the future plant, continues to swell, and
at length bursts through the coats of the seed, presentinﬁ between
the divided halves, or cotyledons, the first true leaves, and the root.

il lar corollas=In what manner should you proceed to examine a papilionaceous
ﬂuggrg“?—[)istinctiun between the legume and silique—What is said of 1ﬁe seeds of the

leguminous tribe 1
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The orders in the class Diadelphia, like those of the preceding
class, are founded upon the number of stamens.

Order Pent- Octandria.

We could not expect from the character of the class, “ stamens

ited into two sets.” to find any plants with but one stamen. Tho

H“:]?J]E%;Etg: ei{éﬁt stamens are 1:11]]:IF placed in one order called Pent-
octandria, (five and eight stamens ;) here we find the Corydalis, an
elegant plant with bulbous roots ; the corolla is rather ringent than
papilionaceous. Fumaria is nearly allied to Corydalis by natural
characters. In some cases the stamens have very broad bases, and
scarcely seem united in this class. We find here PoLvGaLa, one
species of which is called Seneca snake-root; this not o pro-
duces a beautiful flower, but is valuable in medicine. have
many species of this genus in our woods and meadows.

Order Decandria.—Lesuminous Planis.

The tenth Order is wholly composed of plants with leguminous
peds ; the general character of these plants is, a calyx, _nften 5-part-
ed, corolla 5-petalled, inserted on the calyx, and consisting of a ban-
ner, two wings and a keel ; stamens generally 10, mostly united into
two sets, 9 and 1; germ free; style 1; legume generally 2-valved, 1-
celled, sometimes transversely divided into many cells ; seeds atfixed
to the edge on one side.

At Fig. 141, a, is a flower of this kind; b, shows the stamens di-
vested of their petals ; ¢, shows the pistil, the germ already exhibit-
ing the form and appearance of the legume.

n this large family of plants with leguminous pods are many
genera of great importance in the vegetable kingdom ; but when
we are able to give striking natural characters, there seems to be
less need of particularizing each genus. The form of the corolla
and the nature of the fiuit, with few exceptions, settle the character
of this class.

The most savage nations usually pay some attention to Diadel-
phous plants. hen Ferdinand de Soto marched his army into
Florida, before the middle of the 16th century, he found the grana-
ries of the natives “ well stored with Indian corn and certain legu-
minous seeds ;” which were probably the Lima bean, ( Dolichos,) or
some species of that genus, for the natives still continue to culti-
vate them.

The bean and pea tribes are found here. They consist of several
different genera, as the vetch plants, Vicia, in which are many cul-
tivated species, and the indigenous one, Americana. The Phaseolus,

or kidney-bean, has its native as well as exotic species. The pea,

so much valued as a table vegetable, belongs to the genus Pisum, a
species of which, called Beach-pea, is found upon the shores of lakes
and the sea-coast. The rattle-box ( Crotolaria) with its inflated per-
icarp, is a favourite with children, who find it on sandy plains ; it is
a low pubescent plant with yellow blossoms. Of clover ( Trifolium)
there are many species, as the red, yellow, white, &c. The locust
tribe contains many ornamental shrubs and trees.

The indigu (Indigofera tinctoria) of warmer climates, the red
sandal-wood of the East Indies, the liquorice, and the sensitive plant,
are all of this class. The gum-arabic is obtained from the acacia
of the Nile, (Mimosa nilotica.) The liquorice of commerce is ob-

./ Order Pent-Octandria—Corydalis—Polyeala—Order D s
Eg plants g this order—Savages nuﬁivatzﬁease pln:ftrs—ﬂé::::? rfl::ld E:;"ﬁ?l Eh?;adfgt:f
uorice, &e. be—























































198 CLASS CRYPTOGAMIA.

presented (Fig.
155) with a delin-
eation of three
kinds of Fueci*
is Fucus nodo-
sus, (knobbed fu-
cus;) this has
. forked fronds.
The knobswhich
appear in the
fronds are air-
bladders, which
render it pecu-
liarly  buoyant
upon the water. This is often more than six feet long. &, Fucus ve-
siculosus, (bladder fucus;) here the air-bladders are mostly axillary,
and at the sides of the midrib. It varies in length from one to four
feet. On account of its mucilaginous property it forms a good ma-
nure ; in some of the countries of Lapland it is boiled with meal, and
aiven for food to cattle. ¢, Fucus serratus; this has a beautiful ser-
rate frond.
[ The Fuci,t on burning, afford an impure soda, called kelp.

Order Lichenes, or LicHENS.

/I The 5th Order contains the Licaens; these are various in texture,
form, and colour ; they are leathery, woody, leaflike, white, yellow,
areen, and black. When wet, they often appear like green herbage ;
some are seen on stones, or old fences and buildings; others with
strong, green filaments, are suspended from branches of trees, and
improperly called mosses. The fruit of the Lichen consists of sau-
cer-like bodies, called apethecia, in which the seeds are contained;
this may be seen in the following delineation. /Fig. 136, @, represents
a lichen, of aleaf-
lilke appearance ;
dqita. here the apothe-
YA cia imbedded in
B the leaves are ve-
ry apparent. b, is
a lichen resem-
= Siher  DIling a drinking-
cpgir— Do oiass. ¢, is the
peskiiegy rein-deer moss,
furnishing almost
the sole food of
that useful ani-
i mal, so important
to the existence of the Laplander. In the middle of Europe it grows
only to the height of two or three inches; but in Lapland it some-
times attains to the height of one foot and a half.

Many of the lichens are useful on account of their colouring mat-
ter. Litmus, which is so common as a chemical test for acids and
alkalies, is obtained from a species of white lichen, called Orchal, or
Archil, this is also used for giving a crimson colour to wool and silk.
The powder called cudbear, used for dying purple, is obtained from

* See also Appendix, Plate viii. Fig. 8, 9, 10, 11.
+ Fuci is the plural of Fucus. B

Three kinds of Fuci—Kelp—Lichens— Explaiu Fig. lﬁE'—I'UHEB of the lichens.
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Most species of the poplar are now in blossom; also the Salix, or
willow, which is of the same class ; this Eenus includes the weepin
willow, or Sauix tristis,* sometimes called Salix Babylonica, allude
to in a beautiful passage in the Psalms, which represents the children
of Israel, when carried into captivity, as sitting down by the waters
of Babylon to weep, and hanging their harps on

“Willow trees that wither'd there.”

Among the forest trees now in blossom, are the maple and the elm.
In the meadows and moist grounds is the American cowslip, (Cav-
THA palustris,) a fine example of the class Polyandria ; and the ad-
der’s tonzue, (Ervraronwn,) having a beautiful liliaceous flower ;
this affords a good example of the class Hexandria.

In woods, and by the sides of brooks, is to be seen the Sanguina-
ria, or blood-root, which bearsa white blossom, more elegant and or-
namental for a garden than many flowers which are brought from
foreign countries, and affording from itsroot a highly valuable med-
icine.

The CrayTonia, or spring beauty, is also to be found at this sea-
son; the dandelion, too, is found among the earliestflowers of spring.
The garden violet, which is an exotic, appears also at this time;
the VioLasrotundifolia, or yellow violet, with roundish leaves lying

_elose to the ground, is found in the fields. Besides these, are foun
weral species of Carex, a coarse kind of grass; the trailing ar-
butus, Ericea repens, and_the Triuuiwm, which we remarked under
the class Hexandria, as 4 flower exhibiting great uniformity in its
divisions. v

+ [ In May, many species of the Fiola appear} there is sometimes a

ficulty in determining between these species; the distinctive
marks seem often to be blended; we are in such cases obliged to
place our plant under that species to which it seems to have most

resemblance.

. [ One of the most interesting flowers of this season, found in woods

. and meadows, is the Awnemone Firginiana, the Wind-flower, a
name given, as some say, because theflower expands only in windy
weather ; its petals are large and usually white, the stem grows to
the height of two or three feet, and contains one terminal flower.
Several other species of the Anemone are in blossom about this time.

The Xylostewm, or fly-honeysuckle, may be found, by the side of
brooks; this is a shrub with blossoms growing in pairs; the UvuLa-
ria, a plant of the lily family, having a yellow blossom, grows in the
woods ; the strawberry is now found, with its numerous stamens
grﬂaﬁng on the calyx ; it has also many styles, each one bearing a
seed.

The Aronia is an early flower; a species of this, the shad-blos-
som, is not unfrequently found in April; this is a large shrub, often
growing UEDH the banks of brooks, with white petals, clustering to-
gether in the form of a raceme.

.+ | Many of the mosses are now in blossom; these, we trust, you
have learned to consider as presenting much that is interesting to
those who understand their structure; but you will not be called on
to examine the mosses in the commencement of your botanical stud-
ies, neither will they be likely to force themselves upon your notice.
You no doubt were surprised to learn that they have flowers, and
are considered as deserving attention ; but you must recollect that

+ Tristis (Latin) nigniﬁesrpqaive, or sad.
. Flowers of May—Viola—Anemone, &c.—Mosses now in bloom.
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pores, and prevent their exhaling the oxygen gas which is
for the decomposition of the ca%hnnic ;E?Ll ag;d the cuns;ﬁfsﬁfﬁég
position of carbon.

4th. Plants sustain injuries from animals, which produce diseases.
Insects in particular make their way into the bark and external coats
of the plant and deposite their eggs; these eggs when hatched pro-
duce larve, which, by their peculiar juices, often rot the wood.
These insects are called Eynips. One kind produces the hard pro-
tuberances on treesof different kinds, which are called gall-nuts, or
nut-galls ; others, which are softer and more spongy, are called apple-
galls or berry-galls. Another kind of insect, called cochineal, at-
taches itself to the bark of trees, and preys upon the juices. One
species of the cochineal is of a brilliant scarlet colour and much
valued for its use in dying ; this species feeds on the Cactus cochinil-
tifer, a Mexican plant.

5th. Diseases are produced by plants preying upon each other, either
by fastening themselves upon their surfaces, or by so neara location
as to deprive others of their necessary food. Parasites fasten them-
selves upon the surfaces of other plants; they are distinguished into
two kinds, the false and true parasites ; the former adhere to the
plant without feeding on its juices, as mosses and lichens. These
derive their nourishment from the atmosphere; but they injure
the tree by harbouring insects, and attracting moisture which often
rots the part of the stem on which they grow. The mistletoe is a
true parasite, whose root, piercing the bark of trees, plants itself in
the alburnum, and absorbs food from it, in the same manner as if it
were fixed in the soil. The Pterospora is a very curious parasite
which is sometimes found upon the leaves of shrubs, but more fre-
quently upon the branches and leaves of trees. Mushrooms are of
the class of false parasites. Smut isablack fungus, which fastens itself
upon the ears of oats and other grain. The rot is a fungus ex-
erescence which preys upon the seed ; if seeds which have this dis-
ease fastened upon them are sown, the rot will be propagated also.
Ergot is a disease mostly confined to rye. Rust is chiefly confined
to the erasses ; both are of the fungi family.

6th. Diseases resulting from age. Plants differ from animals in
one important circumstance; the latter develop their organs at
once ; these organs in process of time become indurated and ob-
structed, until they at length decay from old age. Plants, on the
contrary, renew themselves every year; that is, they form new ves-
sels to convey the juices, new leaves to elaborate them, and new buds
to produce flowers and fruits. Plants do not, then, like animals, seem
destined to die with old age; or there does not seem to be in peren-
nial plants any prescribed term of existence. The ]_)ruducm% of
fruit appears to exhaust the vital energy of the plant, in annuals in
one year, in biennials in two, in perennials in a longer or shorter
period, according to their natural constitution, and the quantity of
fruit which they produce. Apple-trees, which bear heavy loads of
fruit, are very short-lived in comparison with the oak, which per-
fects from each flower but one ol SIX seeds, and this fruit is but a
small acorn. 1 ;

*%here are some trees now known to exist, which are supposed to
be of great age; in the Island of Ttgnenﬂ'a is the Dtlr;n:;]mfra d;ud:}ﬂé
' ceording to many circumstances, appears ave .
g:;ﬂ]ainf:i years 'gf' age. I:};r England, at Blenﬁeim Park, it is said,

4th, Animals—5th, Parasites—6th, Diseases resulting from age—Aged trees.
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the first of the Greek writers who composed a treatise on the proper-
ties of plants. A disciple of his, Empedocles, seemed to have some
correct ideas of vegetable physidlogy. He called the seeds the eggs
of plants; the roots, their heads and mouths; and considered that
the two sexes were combined in the same individual.

Several men of the name of Hippocrates wrote upon the medici-
nal properties of plants; but their descriptions, being destitute of
system, are vague, and cannot be applied to plants with any degree
of certainty.

Aristotle, perceiving that the course taken by preceding philoso-
phers had not conducted them to the true knowledge of things,
partially renounced their false ideas, and rested more upon obser-
vation and experience. In his researches, he was favoured by Al-
exander, of whom Le had been the preceptor. That conqueror, in
the midst of pride, and the fury of passion, still possessed the love
of true glory, and a desire that his conquests might serve to promote
the improvement of the human mind ; he allowed to Aristotle, in the
prosecution of his scientific inquiries, every facility that wealth and
power could bestow.

Aristotle believed, that in nature there was a regular progress
from inorganized matter upwards to man, and from man upwards
to the Deity ; that beings were connected together by certain affini-
ties, composing an immense chain, of which the links were all con-
nected. DBut,

*Lives the man whose universal eye " 2
Has swept at once the unbounded scheme of things?
: . A Has any seen
The mighty chain of beings, lessening down
From infinite perfection, 1o the brink
- OF dreary nothing, desolate abyss?’

“This idea of a regular chain of beings, presenting itself with such
arandeur and simpﬁcity, has had many admirers ; but facts do not
seen to correspond with this theory. In the vegetable kingdom we
should find it impossible to trace a regular gradation from the oak
to a moss (if we were to make these the extremes of the chain of
vegetable substances,) and say exactly in what part of the scale each
family of plants should be placed; it would rather seem, in many
cases, as if the links of the chain had been broken or disunited.

Avristotlecconsidered plants as intermediate between inorganized
matter and animals. ‘Plants, he said, are not distinguished from an-
imals in being destitute of the seat of life, the heart; because of this
the reptiles and inferior orders of animals are also destitute ; but
plants have no consciousness of themselves, or organs of sense to
know what is out of themselves; animals possess these faculties;
therefore, Aristotle says, they are different. We think it would have
been difficult for him to have discovered any evidence of conscious-
ness in the sponge, or any marks by which it might appear that this
animal substance (for such it isthought to be) has the knowledze of
any thing external to itself. However great may be the veneration
entertained for the opinions of Aristotle, we believe his distinction
between plants and animals will at this time ﬁnq no Suppﬂl‘tirs.
This philosopher published his works on natural history about 334
rears before Christ,

}E'%'I}fegzhrastus', the friend and pupil of Aristotle, published a ,great
number of learned works ; among others “ A History of Plants, and
“The Causes of Vegetation.” He treated separately of aquatic

E:upﬂdl:ll:l-:r—Hippﬂfrﬂles—Arislnl]ﬂ'—\rariuus opinions of Aristotle—Theophrastus,
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These species were arranged according to certain general resem-
blances, or natural relations ; thus we see that natural methods were
prior to any attempts at an artificial system. :

In the beginnin%l of the 16th century, we find the names of many
who were engaged in investigating the vegetable kingdom. Some
are commemorated by the names of plants ; Leonard Fuschs of
Germany, by the plant Fuschsia ; Lobelius, physician to James I., by
the Lobelia; and Lonicer, by the Lonicera.

Lobelius distinguished the cotyledons of seeds, divided monocoty-
ledonous from dicotyledonous plants, and attempted to form fami-
lies by grouping species according to their natural relations. Zalu-
zian of Bohemia laboured to perfect the natural groups of former
botanists j he is the first of the moderns who positively affirmed the
existence of stamens and pistils in all species of plants, and suggest-
ed the necessity of these organs.

But, notwithstanding the labours of many learned men, little real
improvement would have been made in the science of Botany, had
there not, at that time, existed some minds of superior genius, who
turned their attention to traning some proper method of classifica-
tion. These were Gesner, Clusius, Ca®salpinus, and Bauhin; of the
latter name were two brothers, both of whom are deservedly cele-
brated.

Gesner, called the Pliny of Germany, born in 1516, was of an ob-
scure and humble origin, but possessed of a pﬂwerful and penetra-
ting mind. He attempted to make a general collection of the ob-
jects of natural history ; he explored the Alps, and discovered many
plants until then unknown. He is distinguished from those who had
aone before him, in his suggestions that there existed in the vegeta-
ble kingdom, groups, or genera, each one composed of many spe-
cies, united by similar characters of the flowers and fruit. Soon af
ter the publication of this opinion, botanists began to understand
that the different families of plants have among themselves natural
relations, founded upon resemblances and athnities, and that the
most obvious are not always the most important. These are fun-
damental truths ; and the distinction of species, the establishment of
cenera, and of natural families, seemed to follow of course, after
these principles were once established. The Tulipa gesneriana,
and genus Gesneria, have been dedicated.to this botanist.

Clusius was born in 1526 ; his parents had destined him for the
profession of law, but his decided taste for Botany induced him to
abandon this profession. He was learned in the ancient and mod-
ern languages, but his enthusiasm for natural history induced him
to lay aside every other pursuit. He travelled over almost all the
west of Europe, in order to make discoveries in the vegetable kin%-
dom ; and soon excelled all the botanists of the age in the know
edge of both native plants and exotics. He had the direction of the
imperial garden at Vienna, and afterward was public professor of
Botany at Leyden. His enthusiasm for this science terminated only
with his life. Before his time, the art of describing plants with pre-
cision and accuracy was unknown ; but, unlike the descriptions of
his predecessors, his were neither faulty from superfluous terms, nor
from the omission of important circumstances.

Casalpinus, a native of Florence, who was contemporary with
Clusius, proposed to form species into classes. The characters which

Botanists of the 16th century—Lobelius—Zaluzian—Gesner—How distinguished
from his predecessors 7—Clusius, the first who proposed to divide plants into classes
—Cmealpinus.
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he employed for this purpose, were, the duration and size of plants ;
presence, or absence of flowers ; the number of cotyledons ; the situ-
ation of the seed, as eréct or pendent ; the adherence of the pericarp
to the seeds ; the number of cells in the pericarp, and the number of
seeds which they contained ; the adherence of the calyx to the germ ;
and the nature of the root, whether bulbous, or fibrous. _T his method
was too imperfect to be followed, having neither the simplicity nor
the unity to render its application useful. & o

John Bauhin, though younger than Gesner, was his friend and
pupil ; he composed a general history of plants; this was a work
evincing great learning and accurate investigations. Gaspard
Bauhin, the younger brother, no less active and learned, conceived
the design of a work which should contain a history of all known
plants, together with the different names which other writers had
applied to the same plant. Clusius and the elder Bauhin had ima-
gined something like a genus of plants, formed by the grouping of
similar species, but Gaspard Bauhin expressed this more decidedly
in remarks upon generic distinctions. His work, the result of forty
years’ labour, was of great assistance to Linnaus, in perfecting our
present system of Botany.

We find, in looking back upon the labours of botanists during the
16th century, that more had been accomplished than during any
former period ; the character of novelty and originality exhibited in
these researches, is highly creditable to those who thus led the way
in the march of improvement.

The 17th century, in its commencement, was not favourable to the
- sciences. Europe was agitated by continual wars, and the arts of
peace were neglected; but in the last part of that age, a taste for nat-
ural history revived ; men of highly gifted minds applied themselves
to the study of Botany, and many undertook long voyages, with the
sole design of examining foreign plants. Botanists were astonished
at the great number of interesting plants discovered by travellers
in the region of South Africa, around the Cape of Good Hope, an
in the East India Islands.

Two Dutch botanists of the name of Commelin, who wrote about
this period, are commemorated in the beautiful genus Commelina,
first discovered in America. DBonnet* of Geneva, a close observer
of facts, wrote upon the * Nature and Offices of Leaves;” and a work
entitled, “ Contemplation of Nature, or the Regeneration of Beings.”
Two writers of the name of Camararius are distinguished in the
annals of the science for learning and ingenuity. Gaertner of Ger-
many wrote upon fruits, or, as he termed this department of the
science, Carpnlu%y. He dissected the fruits of more than a thou-
sand plants, the figures of which he designed and engraved. To
Gleditsch, professor of Botany at Franki%rt, is dedicated the genus
Gleditscha. Rudbeck the yﬂun%-ar, who preceded Linnaus as pro-
fessor of Bﬂtanlr in Upsal, was, by the latter, commemorated in the
genus Rudbeckia. ]

At this period, the plants of our own country began to excite the
curiosity of scientific Europeans. Louis XIV. sent to America,
Plumier, a man celebrated for his mathematical and botanical knowl-
edge, and who was styled, botanist to the King. He made three
voyages, and gave drawings and descriptions of more American
species than any other traveller had done,

* Pronounced Eonnay.

Characters employed by him in the formation of classes—The Bauhins—Retro
of the 16th century—Botany in the 17th century. Spect
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About this time, the practice of naming newly-discovered plants
after distinguishec’l botanists became common. History now pre-
sents us with many who were distinguished by their efforts in the
cause of science, but a notice of each individual would carry us
beyond our limits.

Botanists now began to study the stamens and pistils of plants ;
and it was suggested that the science would remain imperfect as long
as species and genera were undefined. Orders and classes also
were recommended, and natural resemblances and affinities studied.
A work was written upon the umbelliferous plants ;* this was the
first attempt at describing in one mass any single group of plants
by characters peculiar to the whole. This was followed by several
attempts to form a natural method of classification; among the most
approved of these methods was that of Ray, who published a work
called “ A General History of Plants;” in this he divided all Plants
into 33 classes, 27 of which were composed of herbs, the rest of
trees.

The first botanist who thought of classing plants without any ref-
erence to their being either herbs or trees, was a German, of the
name of Rivannus, who proposed to consider, as the foundation of
classification, the absence or presence of flowers ; the manner in which
they were situated, or theirinflorescence; the number of petals ; the
regular or irregular form of the corolla ; the adherence or non-adhe-
rence of the calyx tothe germ ; the nature of the pericarp ; the number
of seeds, and of cotyledons.

A botanist of the name of Magnol, at this time, was honoured by
having his name given to the splendic?l Magnolia, an American plant,
which then began to be known in Europe.

Joseph Pitton de Tournefort was born in 1656. While very young,
he discovered an enthusiastic fondness for botanical pursuits: he
had been destined by his friends for a profession; but his genius
seemed so strongly bent upon the study of nature, that he was at
length permitted to indulge without restraintin his favourite pursuits.
He ranged over the Alps and Pyrenees, and many provinces of
France, collecting the flowery treasures offered by those fertile re-
gions ; often in peril from banditti, and exposing his life to hazards
in climbing terrific precipices, or amidst the glaciers of the moun-
tains.

The method of Tournefort, which was founded upon the form of
the corolla, although imperfect, greatly assisted the progress of
that botanist who stands unrivalled in this department of Natural
History. You do not need to be told that we here refer to Linnaus.

You will observe that the attempts of botanists, until this time,
had been chiefly directed towards the attainment of some proper
method for the arrangement of plants; the attention of some inves-
tigating minds was now turned towards their Anatomy and Physiol-
agy. %ince the days of the first Greek naturalists, these depart-
ments of botanical science had lain neglected; but the confused
opinions of the ancients now served to suggest experiments, which
resulted in new observations and solid disln:sﬂvenes. _

The invention of the microscope threw light upon the mysteries of

s y s
+ The author of this was Robert Morrison, a Scotchman. These monograpis,
deﬂcﬁptiona of single familics, are now of great value ; no botanist can thoroug ly in-
vestigate the whole vegetable kingdom ; but by close attention to one department,

important discoveries may be made.

L

Various improvements in Botany—Ray—Rivinius—Magnol—Tournefort—Attention
of h;:anieta lf:mad towards anatomy and physiology—Microscope.
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nature, which, without this instrument, must ever have remained in
obscurity ; by its assistance botanists studied the internal structure
of vegetables; they described the heart, wood, and pith; they per-
ceived the newly formed bud, yet invisible to the naked eye; the
Sfuture plant existing in the bulbous roots, and even in the seed ; pores
were discovered, which were found to be the organs of the expira-
tion and inspiration of gases, thrown out as noxious, or inhaled as
nutritious* The importance of the stamen and pistils as essential
to the perfection of the seed of vegetables began to be suspected.

As yet, however, the science of Botany lay in scattered fragments
of various imperfect and contending systems; much labour had
been bestowed, and great improvements made, but there was no
central point around which these improvements might be collected.

The learned world were sensible of the deficiency ; but it required
genius, great observation of nature, and courage to stem the tide of
popular prejudices, in him who should come forward to attempt the
work of reform.

Charles Von Linnaus, an inhabitant of Sweden, suddenly emerg-
ing from obscurity, offered to the world a system of Botany, so far
superior to all others, as to leave no room for dispute as to its com-
parative merit. All preceding systems were immediately laid aside,
and the classification of Linn®us was received with scarcely a dis-
senting voice. What this system was, you have not now to learn,
since it was the alphabet of your botanical studies. Linnaus ex-
tended the principles of his classification to the animal and mineral
kingdom ; in the language of an eminent botanist,} “ His magic pen
turned the wilds of Lapland into fairy fields, and the animals of
Sweden came to be classed by him as they went to Adam in the
garden of Eden to receive each his particular name.”

LECTURE XLY.

HISTORY OF BOTANY FROM THE TIME OF LINNEUS TO THE PRESENT.

Linxxvs was born in 1707 ; his father was a clergyman, and had
designed his son for the same sacred office; but seeing him leave
his studies to gather flowers, he inferred that he possessed a weak
and trifling mind, unfit for close investigation; he was about to put
him to a mechanical employment, when some discerning persons
perceiving in his devotion to the works of nature the germ of a great
and lofty mind, placed him in a situation favourable to the develop-
ment of his peculiar talents, where he was allowed, without restraint,
to study the book of nature,

* This elder Seripture, writ by God’s own hand.”

Linnezus formed anew the language of botanical science ; every
organ of the plant he defined with precision, and gave it an appro-
priate name ; every important modification was designated by a
particular term. Thus comparisons became easy, and confusion
was avoided. The characters of plants appeared in a new light.
Each species took, besides the name of the genus to which it belonged,
a specific name which recalled some peculiarity distinctive of the

* Leuwenhoek, Grew, Malpighi, and Camerarius, are among the first of the mod-

erns who investigated the internal structure of vegetables.
t Sir James E. Smith. 8

Science of botany yet imperfect—Linnzus— Birth of Linng N
improvements mag by Linnzeus ? us, d&c.—What were
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The observations of Priestley, Saussure, and others, aided b the
discoveries made in pneumatic chemistry, of the existence ol o0Xy-
n, hydrogen, and carbonic acid gases, formed a new era in the
story of vegetable physiulu?;y. It was proved that vegetables do
ultimately consist of oxygen, hydrogen, and carbon, sometimes of a
small quantity of nitrogen, combined with mineral salts, and often
some silex, sulphur, and iron. These elementary substances were
found to be diffused through air and water, and the animal and vege-
table substances which the latter holds in solution: the green dpurls
of vegetables were observed to exhale exygen in the light, and car-
bonic acid gas in the dark; and the carbon left by the decomposi-
tion of the carbonic acid, was shown to be incorporated into the vege-
table substance, giving to the wood its strength and hardness.

The naturalist whose labours, in point of utility, will best bear a
comparison with those of Linnaus, is Bernard de Jussieu. He
was remarkable for the extent of his knowledge, the penetration
of his genius, and the solidity of his judgment. He is said to have
been unambitious. The love of truth and science were with him
sufficient excitements to the most severe labour. “ Many of our
contemporaries,” says Mirbel, “knew this sage; they say that
never have they seen so much knowledge combined with so high a
degree of candour and modes%'.“ To this botanist we are indebted
for a natural method of classification, superior to those of his pre-
decessors.

Jussieu proposed a method of classing plants according to cer-
tain distinctions in the seed, which were found to be universal; this
was perfected and published by his rnephew, Antoine-Laurent de
Jussien, and is now generally received as the best mode of natural
classification which has yet been discovered. This method is called
natural, because it aims to bring into groups such genera of plants
as resemble each other in medicinal and other properties ; while the
system of Linn®us is called artificial, becanse, by a certain rule,
glants which have no such resemblance in their properties zare

rought together. We therefore find in ¢ne of the Linn@an classes
the poisonous flag and the nutritious grass, the grain which supports
life and the darnel which destroys it; in another, the healthful pota-
to and the poison mandrake, the deadly hemlock and the crateful
coriander. 'Throughout this system we meet with similar contrasts
in the qualities of the plants which are collected into the same
classes. Nor are their external appearances less unlike; for here
the oleander and pigweed, the tulip and the dock, meet in the same
classes. This system, it should always be remembered, is not the
whole science of Botany, but is the key to the natural method, by
which alone, we should find great difliculty in ascertaining the
names of plants; it is, as it were, a stepping-stone by which we must
ascend to the valuable knowledge which cannot well be reached in
any other way. The more practical a botanist becomes, the less
need he has for this assistance ; the eye becomes quick to seize on
natural characters without reference to the dictionary, as the arti-
ficial system is aptly termed. Thus a pupil, in studying a language,
may, in time, be able to dispense with his dictionary; though he
could not have proceeded, at first, without its assistance. For more
particular explanations of Jussieu’s method, you are referred to the
comparison of that with the method of Linn@us and Tournefort in
the remarks on classification, and to the Natural Orders contained in
the appendix.

Priestley, &c.—Charncte;ﬂTJﬁE_sieu——N atural method of classing planta.
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Adanson, previous to the time of the younger Jussieu, had pub-
lished a system of classification, in which he arranged plants ac-
cording to the resemblance observed in all their organs. In one
class, all which had similar roots were placed ; in another, all which
had similar stems ; a third was arranged by resemblance of leaves,
in their forms and situations; but the most important distinctions
he considered as founded upon the organs of fructification. The
name of this ingenious botanist is preserved in the Adansonia, or
calabash-tree, of Africa, which is considered as the colossus of the
vegetable kingdom.

Among other botanists, we would notice Louis Richard, who
wrote in French an interesting account of the Orchidez of Europe,
and assisted in compiling from ancient works a very useful botani-
cal dictionary.

Des Fontaines first showed that the stems of monocotyledonous
and of dicotyledonous plants diifer from each other in their struc-
ture and modes of growth; he divided them into endogenous, grow-
uthxg m-i'ardl}r, as the palms, and erogenous, growing outwardly, as

e oak.

France is distinguished for the number and accuracy of its natu-
ralists. Mirbel, a distinguished professor of Botany in Paris, has
pursued his inquiries into the anatomical structure, and the physical
operations of plants, to an extent not exceeded by any other natu-
ralist; his “ Elemens de Botanigue” is a splendid work, which forms
a very important and valuable addition to a botanical library.

The Baron Humbeldt spent five years in investigating the vege-
table productions of the equatorial regions in America, and his re-
marks on vegetables, as a criterion of climate, are original and in-
teresting.

Josephine, the first wife of Napoleon, was distinguished for her
fondness of this study ; other ladies of distinction, stimulated by
her example, cultivated plants with reference to scientific observa-
tions. InEngland, Mrs. Wakefield, and the industrious and enlight-
ened Mrs. Marcet, (author of Conversations on Natural Philusnﬁhy:
Chemistry, &c.) have distinguished themselves as the authors of
useful treatises on Botany.*

De Candelle’s * Elementary Theory of Botany,” is highly valued
as a scientific and able performance ; but it is useful, rather for
those who have already attained a knowledge of the elements of
Botany, than for the beginner in the science. The natural method
of Jussien has been modified and improved by the labours of De

‘andolle, Mirbel, Lindley, and Robert Brown.

In turning from Kurope to the United States, we find the state ot
lit=rature flourishing, and a taste for the natural sciences becoming
extensively diffused. The names of many of our scientific men
stand high in Europe, as well as in their own country. Among these
are Silliman, who established the first scientific journalf and en-
couraged others to pursue the course of investigation which he him-
self has followed so successfully. Eaton has laboured to bring sci-
ence within the reach of every inquirer; not only by rendering the

* Mrs, Somerville, from tI'nyE[::| extended ?c;?“hli of science which she has exhibited, may,
h be called the scientific woman rage.
peg ﬁﬂﬁ‘m the heijneralug:ical Journal of Bruce, which ceased after the appearance of
a few pumbers.

Adanson—Richard—Mirbel—Humboldt—Females who have interested themselves
1n the study of Hﬂtah{-l}e Candclle—Silliman—Eaton.
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labours of others of more general utility, but adding to the common
stock the result of years of inquiry and observation. -
To go back to the infancy of Botany in the United States, we Jin
the name of Bartram stands recorded in history, as that of the first
native of our country who was conspicuous for botanical researches.
Houston investigated the region of Canada, and described many of
its plants; in honour of him is named the little flower HousTonia
c@rulea, which is abundant in New England. Clayton made a list
of Virginian plants, and is commemorated in the beautiful CLayToniA
virginica. Kalm, a pupil of Linnzus, whose name 1s given to the
Kaumia, (American laurel,) spent th‘TEE years in ﬂmenqahﬂnd re-
turned to Europe laden with botanical treasures; the sight of the
American plants brought by his pupil, many of which were entirely
new to him, is said to have produced such an effect upon Linnus,
that although lying ill of the gout, and unable to move, his spirits
were reki?n%led, and in the delight of his mind he forgot his bodily
anguish, and recovered from his disease.* :

Ithough American works on Botany are not wanting, the author of
these Lectures found no one book, either foreign or American, which
seemed designed to conduct the pupil through a full and connected
course of study. To bring together in one volume the Elements of
Vegetable Anatomy and Physiology, the principles on which the
Natural and Artificial Classification depend, and to teach these sys-
tems by a full exposition of them, and by a Flora of Plants, for prac-
tice in analytical Botany—these have been the objects in view in the
preparation of this work. its publication, we hope, has removed the
obstacles which formerly impeded the progress of botanical infor-
mation, in schools, and among our own sex. We have seen that
even children may beceme botanists, and lay aside their toys to di-
vert themselves by distinguishing the organs cf plants and trocing out
their classification.

Of all sciences, perhaps no one is settled con a firmer foundation

* Among the earliest botanists of North America, were Colden, M.chaux, and Mulil-
enberg ; Pursh was the first who finished a system of North American plants, so ar-
ranged as to be useful to the student. Some of the first teachers of the science were
Barton, Hosack, and Mitchill. The first public lecturer on Bolany, was Professor
Amos Eaton. ﬁr. Bigelow gave a course of lectures in Boston, in ITIE year 1813, and
soon after published his Boston Flora. Professor Ives and Dr. Tully did much 1n
New England towarde awakening a zeal for the science, in the years 1815 and 18165
and at a later period, Dr. Sumner has pursued and illustratzd the study with much
ardour and success. A ; ;

Want of books was a great impediment to the progress of the science when Eaton
published his Manua! of Botany ; this book gave u new impulze to the prozress of the
science ; its familiar method and simple style induced many to commence the study.
This was followed by many other works describingz plants, and several elememary
works ; of the former class were Nuttall’s Genera, illiott’s Sonthern Plants, Bartoi's
Flora of Philadelphia, Darlington’s, Torrey’s, and Biz=low's Floras ; these furnished
descriptions of most American Elams, not included in the works of Pursh. Among
Elementary books are * Barton's Elements,” a large work containinz much that is
interesting in the physiology of Plants; “lLock's Botany,” a small book, but ex-
hibiting a plan of arrangement simple and methodical ; * Sumner's Compendium of
Hﬂtﬂ%’. written in a beautiful and pure style; and more recently, ** Nuttall's Elemen-
tary Work,” which gives in ular language more facts with rezard 10 planta, than
almost any other work of the kind ; a small work entitled * Catechism of Butany,”
by Miss Jane Welsh, was lthe first attempt by an American lady to illustrate 1ue
£CIENCe. mee?lsur Lindley’s late work, entitled * Introduction to the Natural Sys-
tem of qunaﬁ though it may be highly useful to the advanced student, cannot be
studied with advantage except by the practical botanist. Beck’s Botany is a neat and
beautiful introduction to the natural system, and hie descriptions of Genera and 8
cies are valuable. per

Bartram, and some others—Houston—Clayton—Kalm—Obhjecte of this work,
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By the word Nature, derived from a term signifying born or pro-
duced, in a general sense we mean all the works of God. Using a
ficure of speech called Metonomy, we often put the effect for the
cause; as when we speak of the * works of nature,” meaning what
the Almighty has brought forth: or we often mean by nature the
Deity himself; as when we say that “nature produces plants and
animals.”

With respect to the heavenly bodies, which manifest themselves to
us with so much magnificence, we know them to be matter, because
we observe them to be subject to the laws which govern matter;
and we have been able, by the discoveries of astronomers, to un-
derstand their various revolutions ; we have, in general, clearer ideas
of their motions than even of our own planet; it is more easy for
us to imagine them as moving, than that our firm earth is whirling
with inconceivable velocity. Were it possible for us to conceive
* the quantity of matter which even one world as large as our sun con-
tains, the thought would be overwhelming; and of all the worlds
which we behold at one view in a serene night, what finite being
could imagine their united extent? They are suspended over our
heads, each one pursuing its destined course; why do we not fear
that some one may be precipitated upon our little world, and crush
it to atoms? Itis because we know that they are all upheld by that
Power which “ created the heavens and the earth,” and who governs
the universe by regular laws. This universe is as infinite as the God
who formed it; our sun, with all its systems, is but a point lost in
immensity. Astronomers have proved that the fixed stars are at
such an immense distance from us, that moving at the rate of 500
miles an hour, we should not reach the nearest of them in 700,000
years, a distance more than 200,000 times greater than that of the
cun from the earth. The same space probably separates all the
fixed stars. Around those stars revolve millions of opaque globes
as our earth revolves around the sun, which is also one of the fixed
ctars. The satellites describe around the primary planets almost
cirenlar orbits ; they are carried with their primaries around the
sun in their annual motion; the sun himself, with all his numerous
train of primary planets, each with its satellites, revolves around the
common centre of gravity of the fixed stars, of which himself con-
stitutes a part; and these are supposed to revolve around the centre
of the universe. Here may be the throne of the Almighty Creator
and Director of all these stupendous objects.

Vet we need not fear that we shall be forgotten in the immensity
of creation; the same Being who created and rules the host of
heaven, made the little moss and the lilies of the field, which are so
beautifully arrayed. If God condescends to care for them, he will
not neglect us, who are made in his own image, and destined to an
immortal existence. :

Turning our thoughts from the heavenly host to our own little
globe, and considering the matter which exists upon it, we find two
oreat classes of substances; 1st, inorganized, and 2d, organized.

The 1st class of substances, Viz., such as are inorganized, com-
prehcnds all matter destitute of a living principle; such as fluids,
gases, and minerals. 'The particles which compose them are en-
tirely subject to chemical and mechanical laws. _

The 2d elass, viz., organized substances, includes animals and
vegetables ; the particles constituting them are in a perpetual state

" Definition of nature—The heavenly bodies—Substances divided into two classes—
1st class of substances—2d class of substances.
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Hmring considered the distinction between inorganic and organic
substances, we will proceed to a division which may be more famil-
iar to you; that by which the matter upon our globe is ranged under
three kingdoms—the AnmaL, VecerapLE, and MiINERAL.

We find it somewhat difficult to explain the difference between
the different kinds of organized beings, viz. animals and vegetables;
the lines of distinction often seem to fade so gradually, that we can-
not well decide where the animal ends, and the vegetable begins.

This difficulty may seem at first somewhat strange, as you may
perhaps never have {HEEH at a loss to tell an animal from a vegetable:
you would certainly know how to distinguish between a nightingale
and a rose, or between an ox and an oak; but these are animals
and vegetables in a comparatively perfect state.

The perfect animal you see has the power to move about, to seek
the nourishment most agreeable ; you perceive it uttering audible
sounds, possessing sensation and apparent consciousness. The
plant, on the contrary, is confined to a particular spot, having no
other nourishment than substances which themselves come in con-
tact with it; exhibiting no consciousness, nor, to common observa-
tion, any sensation. Itis only when we examine with close atten-
tion the various phenomena in the vegetable and animal kingdoms,
that we learn to doubt as to the exact boundaries by which they
are separated.

The division of nature into three kingdoms, animal, vegetable, and
mineral, is very ancient, and appears at firstto be clear and precise.

Minerals destitute of life increase by the accumulation of new
particles. : -

Vegetables grow, produce seeds which contain the elements of fu-
ture plants like themselves, and then die. : ;

Animals unite to the properties of vegetables, the feeling of their
own existence; or as Linnaus has said, “ Stones grow, vegetables
grow and live, animals grow, live, and feel.” Although this simple
view of the works of creation is pleasing, it is not satisfactory; be-
cause we are not able to decide where, in the vast series of organ-
ized beings, sensation ceases. :

That you may the better understand what is meant by the grada-
tions of animal life, we will present you with a sketch of the classifi-
cation of animals. The study of this department of nature you
have already been told is termed Zoology. ; :

A very general and simple classification of animals is as follows :—

‘“ VERTEBRAL ANIMALS, having backbones.

AverRTEBRAL ANIMALS, destitute of backbones.

VerTEBRAL animals are divided into,

1. Quadrupeds. The science of which has no popular name.
It includes four-footed animals; as ox, dog, mouse. :

. 2. Rirds. The science of whichiscalled ornithology. Itincludes
the feathered tribe; as pigeon, goose, wren. : :

3. Awmphibious Animals. The science of which is called amphib-
iolory. Itincludes those cold-blooded animals which are capable of
living on dry land, or in the water ; as tortoise, lizard, serpent, frog.

4. Fishes. The science of which is called ichthyology. It in-
cludes all aquatic animals which have gills and fins; as shad, trout,

sturgeon, eel.

ki s of nature—Distinction between the different kinds of organ-
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AveERTEBRAL animals are divided into, r

5. Insects. The science of which is called entomology. It e
cludes all animals with jointed bodies, which have jointed limbs:
as flies, spiders, lobsters. E d

6. Vermes. The science of which is called h-ermm!ﬁp!agﬁ. It in-
cludes all soft animals of the avertebral division, which have no
jointed limbs, with or without hard coverings; as angle-worms,
snails, oysters, polypi, and infusory animals.” :

The system of Zoology most approved, is the one taught by Lin-
naus, with some improvements made by the great French natural-
ist, Cuvier ; according to this mode of classification, the animal
kingdom is divided into four grand divisions, viz.:—

VerTEBRAL, MoLLuscous, ArTicuLaTep, and Rapiaren. These are
subdivided into classes and orders.

Vertebral Animals.

Curass I. Mammalia, or such as are at first nourished by milk.
This class have lungs, and peculiar organs for imbibing their food
during their first stage of eXistence.

The First Order is called Bi-mani, (from bis, two, mani, hands ;)
this order includes man only; we find here no generic or specific
differences, but the following varieties.

1st. Caucasian race, anciently inhabiting the country about the
Caspian and Black seas, from whom we are descended.

2d. The Mongolian, the ancient inhabitants about the Pacific
Ocean, from whom the Chinese are descended.

3d. The Ethiopian, or negro race.

The Second Order contains the Quadru-mani, (from quatuor, four,
and mani, hands.) These have thumbs or toes, separate on each of
the four feet. We here find the ourang-outang, (sometimes called
the wild-man,) and the monkey.

The Third Order contains Carnivorous animals, or flesh-feeders
haging no separate thumbs, or great toes without nails; as the dog
and cat.

The Fourth Order contains the Gnawers, having no canine teeth,
(those which are called eye-teeth,) feeding almost wholly on vegeta-
ble substances; as the rat and squirrel.

The Fifth Order is Edentata, or animals wanting tleeth ; as the
sloth and armadillo.

The Sixzth Order, Pachyderma, contains thick-skinned animals
with hoofs; as the elephant, horse, and hog.

The Seventh Order contains the Ruminaling animals, such as
chew the cud, having front teeth (incisors) below only, and feet with
hoofs cloven, or divided ; as the ox, sheep, and camel.

The Eighth Order, Cete, contains Aquatic animals, (such as live
in water,) having no kind of feet, or whose feet are fin-like limbs ;
as the whale and dolphin.

We have enumerated all the orders of the class Mammalia, as it
is the one in which man is placed; we shall now notice the re-
maining classes of animals, without going into so minute a detail of
th(élll' qrdlﬁirs. :

Lass II, contains Birds, (Aves,) which are distinguished by havy-
ing the body covered with f'e(ather’s) and down, long ngz-iuked jaw}rs two
wings formed for flight, and bi-ped, (from bis, two, and pedes, eet.)

How are Avertebral animals divided 7—Cuvier's four grand divisi
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ters of organjzation; thatitseems impossible to distinguish them by
any trait &lat belongs exclusively to either; that the connexion be-
tween them appears the most striking in the least perfect species of
both kingdoms; and that as we recede from this point, the differ-
ences become more numerous and more marked.

We may illustrate this view, by imagining fwo ascending chains,
rising from one common point, each side of the chain becoming
more and more unlike in proportion to the intervening distance
from the centre. From this same central point, also proceeds the
chain of inorganized substances; some imperfect animals resem-
bling plants in their outward form, some, both of animals and plants,
resembline minerals in their hard and calcareous coverings and
shapeless forms.

Having thus learned the almost imperceptible gradations by which
the animal and vegetable kingdoms are blended, we must, in stating
the important differences which exist between animals and plants,
consider the imperfect species of both kinds as exceptions to any
general rule, and confine ourselves to perfect animals and plants.

1st. Plants differ from animals with respect to the elements which
compose them ; carbon, hydrogen, and oxygen, form the base of vege-
table substances ; animals exhibil the same elements, with this impor-
tant distinction, that carbon prevails in plants, and nitrogen in ani-
mal food. .

2d. They differ in their food ; plants are nourished with inorgan-
ized matter, absorbed with water, which holds in solution various sub-
stances ; animals are mostly nourished either by vegetable or other
animals. )

3d. Plants throw off oxygen gas, and inhale carbonic acid ; ani-
mals, in respiration, inhale oxygen gas and throw off carbonic acid.

4th. Although plants and animals both possess a principle of life, i
is in the one case much more limited than inthe other ; exhibiting itself
in plants by a feeble power of contraction or irritability ; in animals
ap{;‘garing’ in sensation, muscular movement, and voluntary motion.

e see, then, many important differences between perfect animals
and perfect plants. “We have, in numerous instances, pointed out
striking analogies between the two great divisions of organized bod-
jes: this subject might be greatly enlarged; but we have already,
amid the multitude of interesting facts and reflections presented by
the vegetable creation, far exceeded the bounds originally prescribed.
A few remarks on the inorganic matter upon and around the earth,
and our course of Lectures is closed.

_Inorganic bodies form the solid base of the globe. Minerals are
spread upon the face of the earth, or lie buried beneath its surface.

hey form vast masses of rocks, chains of mountains, and the
ground upon which we tread. The Water occupies a still greater
surface of the earth than the land ; itis filled with life and animation ;
the treasures and wonders of the deep seem almost unbounded.
The Air, lighter than earth and water, extending on all sides about
forty miles in height, surrounds the whole globe separatm% us from
the unknown elements which exist beyond it. era:, or Caloric,is a
subtle fluid which pervades all matter, in an increasing proportion
from solids to fluids, and fluids to gases. Light, reflecting its hues
from terrestrial objects, Fmduce?,%y the decomposition of its rays
all the beautiful variety of colouring.
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