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important subject for stuly, After having given
the plant a suitable dweiling-plics, we must
aiso supply it with saitable fuod 5 in this respect
plants resemble animals.  Bat, in order to un-
derstand what we are about, it may be advis-
able briefly 1o recapiivizte the principles of
vegetable physiology on which this doetrine is
based, ’

If'we call to mind the mechanism of vegeta-
tion, we find that water, containing vaiious sub-
stauces in solution, penctrates by endasmose into
the rooss, rises from thenee by capillary attrac-
tion under the bark, where it is cailed sap.
When it reaches the leaves a portion is removed
by evaparation, and the solation, of course, be-
comes more condensed.  Under the action of
air and lizht, the free cabonic acid it contains
is decomposed—earbon is fived in the plant, and
oxyzen given off into the air. During the night,
o the contrary, the oxygzen of the air is absoth-
ed by the leaves, combined with the carbonace-
ous elements of the sap, 1o be again decomposed
at the return of light. The solid matters pre-
sent in the sap are deposited, according to their
special natures, round the cellular vessels, oron
the surface of the leaves, or atcertain determin-
ate parts of the structure ; the superfluons or in-
jurious matter being carried off by the descendd-
ng sap, and eliminated from the Toots as excre-
ment,

It is unnecessary to follow the sap throuzh
the various changes its elements underzo—the
successive changes by which sugar, mucilage,
gluten, albumen, and the various veaetable
acids are formed; this pait of the subject be-
longs to vegetable physiology,

All soluble matters within their reach being
absorbed by plants (a fact well ascaitained,
even in the case of viralent paisons), which of
these substances are so essential 1o vegetation
that plants in general cannot be deprived of
them without suffering?  And, in the second
Place, do certain kinds require certain substan-
ces to be present in the soil, which are not ab-
solutely necessary to others 2 In a word, is there
in vezetables a universal food, so to speak, or
does cach plant require a special one?  These
are the questions which we have to examine.

Is!. The food necessary for all vegetables.

The attempt has often been made to ascer-
tain, by experiment, the substances essential to
vegefation, or those by means of which the
vezetable can live and grow, though deprived
of all others. It has, at least, been ascertained
that a_plant_cannot live without oayzen and
carhonic acid. Tn an atmosphere deprived of
moisture a plant will not live ; water is, there-
fore, also indispensable, not only on account of
its solvent puwers, but also beeanse its elements

enter into the formation of many of the products
of vegetation.  As for carbonic acid, that which
is absorbed by the leaves, though sufficient to i

support life, does not appear to be enough to
secure the full development of plants, as the
following experiment (which also goes 10 prove
the importance of vegetable matter in the soil)
will satisfactorily show.,

Two boxes were taken, the one containing
soil caleined, so as to destroy all oiganic matter;
the second contained soil in its matural state.
L both a few arains of peas were sown, and it
was observed that the plants in the former were
much less vigorous thin those in the natural
soil.  Upon examination, the first contained 46
of its weight, aud the second 57, or rather more
than half its weight of carbon. This difference
was, undoubtedly, owiny to the caibon present
in the second box.

In all the experiments which have been
made, none have, as yet, been undertaken un-
der such circumstances as to exclude uitrogen
in its simple form, so that we canuot speak posi-
tively as o its importance.  But as it is univer-
sally present in the form of ammonia, and as it
enters largely into all the more impoitant vege-
table products, we may safely aflinn that nitro-
gen is requisite for plants,

Thus oxygen, water, carbonic acid and
nitiogen, are the primary and indispensabie
clements of vegetation. " Their action is un-
doubtediy assisted by the important agents, heat
and light, and in_all probability by clectricity.

Chemical analysis demonstrates the justice
of this conclusion. Amongst a great nnmber of
substances, varying with the species, and clim-
ate, and the soil, these important ingredients are
alivays presenl.  They exist in the form of
starch, gum, sngar, manisite, ulmic, ea lic,
acetic, malic, citric, and other acids, and neutral
substances.  In a word, they form the busis of
the almost endless variety of orzanic componnds
which modern chemistry has brought to light.

2nd. The special food of vegelation.

It might have been thouzht that the above
mentioned substances would have sufficed to
give stability and solidity to plants, especially
as carbon forms such a large proportion of the
vegelable tissues.  If vven this had been pos-i-
ble, the framework of a plant is not exclusively
composed of carbon, certain alkaline and carthy
matiers being always found 1o be present along
with the organic portion of vegetation. The
difficulty eists in the varying proportion in
which these alkaline and eanihy substances are
found, not only in different plants, but in even
the same species when grown upon different
soiis. They are, 1o a cerinin extent, inter-
changeable amongst cach other, so that it is
difficult or impossible to say which of them ar2
absolutely indispensable to vegetation. It is
even possible to imagine a plut existing with-
ont any of them, in the same way as a mammi-
ferous animal may live after all the solid por-
tions of the bones have been removed.  In both



