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yemaing, in which this property is ontirely wauting.  This sub. | slly in operation ; they commenee with the first formation of the
stance is called mould ; it is the product of the complete deeay of | leaves, and.do not cease with their perfect development, Bt the
wondy fiire.  Mould constitutes the principle part of alt the strata | new prodacts arising from this continued ussimilatiof are no fong.
of tirown evoal and peat. er employed by the perfret leaves in (dheir own increase: they

ﬂn}hus acta in the same manuer in a soil permeable togir asin | serve for the formation of woudy filire, and ull the solid matters of
the air itself it is a cantinacd sonree of carbonie acid, which it jemilar comyposition. The leaves now praduce sugar, amy lin or
cnnts very slawly.  An atmasplicre of earhomic acid, formed al | staroh, and acids, which were previously formed by the roots when
the expense of the oxvgen of tie air, surronnds - every patticle of | they were necessary for the development of the stem, buds, leaves,

decaving hiimus,  The ealtivation of lund, by tilling and lgosen-
ing the eoil, ciattsés o free ynd unobstructed access of nir.  Anat-
niosphere of earbonic acid is therefore contained: in every fertile
#nil, and is the fint and most important fuod for the young plauts
which grow in jt.

In spring, when those organs of plunts are absent which natnre
has appointed for the asssmption of moarishment from the athios.
phere, the component substance of the seeds is exclusively sm.
ployed in the formation of the roots. Bach new radicle fibnil
which a plant acqures may be regerded as constituting at the
same time a4 mouth, & Jung, and a stomech.  The roots perform
the fanctions of the leaves fram the first moment of their forum.
tion : they vxtract from the soil their proper nutriment, namely,
the carbonic acid generated by the humus?

By loosening the soil which surraunds: yaung plants, we favour
the access of air, and the formation of carbonic ucid ; and, onthe
ather hand, the quantity of their food ‘is diminizhed by every dif-
ficulty which opposcs the renewal of air. A plant itself offects
this change of air at a certain period of its growth.  The carbonic
acid, which protects the undecayed humus from further change,
is absorded and tuken away by the fine fibres of the ronts, and by
the roots themselves; this is repluced by atmospherie air, by which
process the decay is renewed, and a fresh portina of curbonic acid
formed. A plant at this time seceives its food both by the roots
and by the organs above ground, and advances rapidly to matu.
rity. :
When 2 plant is quile matured, and when the ergais by which

it obtains food from the atmospheré are formed, the carbonic acid

of the soil is no further reguired.

Deficieniey of moisture in the soil, or its cdmplete dryness, docs
not now check the growth of a plant, provided it reccives fram the
dew and the atmosphere as much as 15 requisite for the process of
assimilation. During the heat of summer 1t derives its carbon ex.
clusivély from the atmesphere.

We do not know st height and strength nature has allotted
to plants; we are acqbainted only with the size which they us-
ually attain, Oaks ar¢ shown, both in London and Amsterdam,
as remarkable curiositics, which ‘have béen reared by Chinese
gardeness, und are only one foot and a half in height, although
their tronks, barks, leaves, branches, and whole habitus, evince 2
vencrable age.  T'he small parsnep -grown at Teltow, when plac-
¢d in 2 soil which yields ns much nounshment as it can take up,
increases to several pounds in weight. |

Tke size of a plant is proportional to the surface of theorgans
which are destined to convey food to it. A plunt gums ancther
mouth and stomach with every new fbre of root, und  cvery new
Icaf,

“T'he power which roots possess of taking up nourishment does
not cedse ss Jong us nutnment 18 preseut. When the food of 2
plastis in greater quanuty than its organs require for therr own
perfect development, the superfiuons nutniment is net retomed to
the soil, but is empluyed w the formation of new organs. At the
side of a cell already furmed another cell ariscs st the side of o
iwig and leaf, 2 new twig and a new leaf are developed.  These
new purts could nat have been formed had there not been an
cxcess of nounshment.  The suger and mucilege produced
in the secds, form the nutriment of the young plants, and disap.
pear dunng the development of the buds, green sprouts, andleaves.

The power of absurbing nutniment from  the atmosphere, with
which the leaves of plants are cndowed, bewg propertionate to
the extent of thew surface, every increase in the size and number
of theae parts 18 necessany attended with an increase of nutritive

wer, aud a consequent further developinent of ncw leaves and

ches. Leaves, twige, and branches, wher completely matur.
ed, as they do not become larger, do not necd fuud for their sup-
port.  For thewr cxistence as organs, they require only the means
neceseary for the performance of the special functions 1o which
they are destined by mature; they du Rot exist on ther own nc.
count.

We know that the fanctions of the leaves and other green parls
of plants are ta absarb carbonic acid, and with-the aid of Hight and
moisiure, to aporonriate its carbon.  These proccesca:ate continu.

-

and branches of the plant.

The urgans of ass.milation, at this period of their life, receive
mare nounshment from the atmosphere than they employ i ther
uwn sustenance; and when the formation of the woudy substancs
hus advanced to a certain extent, the expenditure of the nutriment,
the supply of winch still remains the sume, takes a new direction,

{and blossoms are produced.  The functions of the lcaves of must

iplants cease upon the ripening of their fruit, because the products,
jof their action are nolonger needed.  They now yicld to the che.
nucal inflacnce of the esygen of the air, gencrally suffer a chungo
in colour, and fall off.

A peculiar ¢ transformation” of the matters contsiacd iw aft

s plants takes place in the period between blossomimg and the ripen.
jing of the fruit; new compounds are produced, which furnish con-
1stituents of the blassums, fruit and seed. An organic chemical
{* transformation” is tnc scparation of the elements of one or so.
i veral combinations, and their reunion into two or scveral others,
ywineh contam the same number of elements, either grouped in

anather mauner, or in different praportions,  Of two compounds
|{ormcd in consequence of such o change, one semains as a com.
i ponent part of the blossam or fruit, while the other is separated by
p the roots i the form of excrementitious matter. No process of
| nutrition can be conceived.to subwst in anunals or vepetables,
without 2 separation of effetc matters.  We know, indeed, that an
organised body cannot generate substances, but can only change
the mode of their combination, and that its sustenance and repro.
duction depend upon the chemical transformation of the mattess
which are ciployed as its nutriment, and which contain its own
conslituent elements,

Whatever we repgard as the cause of these transformations,
whether the Vital Principle, Increase of Temperature, Light, Gal.
vanism, or any other influence, theact of transformatien s a pure-
ly chemical process. Cumbmation and Decomposition can take
piace only when the elementsare disposed to these chapges. That
which chemists name-affinity indicates only the degree in which
thoy possess this disposstion. It will be shown, when considering
the processes of fermentation and putrefaction, that every disturb.
ance of the mutual attraction subsisting between the elements of
a bady gives rise to o ransformation. The clements arrange them.
sclves according to the degrees of their recipracal attraction into
new combinations which are incupuble of further change under
the same conditions.

Each organ extracts from the food presented to it what it z¢.
quires for 1ts own susienance; while the remaining elements,
which are not sssimilated, combine together and are separated as
excrement.  The excremcntitions matters of one organ come in
contact with another during their passuge throngh the crganism,
204 in censeguence suffer new transformntions; the useless matters
rejected by one organ containing the clements for the nutrition of
a sccond and a third organ : but at last, being capable of no fur.
ther transformations, they are separated from the system by the
organs destined for that parpose.  Each part of an organized being
is fitted for its peculiar functions. A cubic inch of sulphurated
hydrogen introduced into the-lungs would cause instant death, but
it_is formed, under a variety of circumstunces, in the intestinal ca.
nal without any injurious effect.

In consequenco of such transformations =s we have described,
excrements are farmed of various cornposition ; some ofthese con.
tain carbon in excess, others nitrogen, and others again hydrogen
and oxygen. The kidneys, liver, and lungs, are organs of excre.
tion; the first seperate from the body all those substances in which
a large proportion of nitrogen is contained ; the second, those with,
an cxcess of carbon ; and third , such as are campnsed principally
of axygen and hydrogen. Alcohel, also, and the volatile oils
which are incapablc of being assimilated, are exhaled through the
lungs, and not through the skin.

Rezpiration must be regarded as a slow process of combustion
or constant decomposition.  If it bo subject o the Jawa which re.
gulate the processes of decomposition gencrally, the axygen of the
inapived air cannat combine diréetly with the carbon of compounds
of that clemnent contained in the blood; the hydregen bnly oen




