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upon its abtaining all these, as welt as on~ or

twoless important substances, in suflicient quan- '
tity ; without these it cannot flourish, and just in
proportian to the amount in which they are sup-
plied will be the luxuriance of its growth, I
zay the growth of the plant will be proportional
to the supply of these constituents. “T'his siate-
went, however, is not to be taken in its widest
sene, because nature has fived a certain limit,
beyomd which no supply of these substances,
however libeial, will rajse its growth but up to
that limit the statement is substantially correct.
From wl mce then is the plant 1o derive these
suistaness 2 And in answering this question
it is nees «sary to distingnish between the two
classes of <ubstances 1o which [ have already
referied @nd inquire separately intothe sources
of earh.  OF the inorganie eonstituents there can
ke but are source, the soil, namely, which to
be fertile must contain the whole of these sub-
stances in greater or Jess guantity. It is differ-
ent, however with the organic constituents which
have a two-fold source, and of which part, or
even e whole,maybe derived from the sunound-
ing atmosphere. The aumosphere s, in fuct
a great reservoir of the organic constiments of
plants of which it contains all four ; two of these
nitrogen and oxygen forming alnost the whole
of it5 the other two, carbon an:l hydrogen, cx-
isting in smaller proportion in the forms 1espect-
ively, of carbouic acid and the vapour of water.
It must be understood, however, that all soils
contain a certain quantity of the same substan-
ces, n form of what is called organic matler,
in a state in which all these four substances
may be supplied to the plant.  Now, every fer-
tile soil contains all the constituents of the plants
which grow upon it, and that too in suflicient
quantity to supply many successive crops, a
position which I have had recently an opportu-
nity of illustrating in a very complete manner in
aseries of unalyses of the wheat soilsin Scotland,
published in the last number of the Highlana
Sociely’s Transactions. 1 have there shown that
even nitrozen, of all others, the element which
we should least expect to find in them in abun-
dance, nevertheless exists in what must be con-
sidered & comparatively lasge proportion. But
it is important to observe that it is not enough
that these substances shall evist in the soil 5 it !
is further uccessary that they can become avail-
able to the growth of the plant.  Now, to pro-
vide for this, nature has introduced an extremely
beawtifaland important provision  In order that
these substances shall be absorbed by the plant,
they must exist in a soluble condition. It is,
however, very manifest that if the whole valu. |
able constituents were saluble, the good effects
of snch an arrmngement would be altaxcther de- |
feated ; forthe rins would soon wash away from
our sails all that they contain of valuable matter.
To abviute this, however, natre has so armnaed
it, that these constituents exist in the soil in the H
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state of insuluble compuunds, which, under th
influence of air wud moisture, gradually uttderay
a seties of very cotnplea decumpositisng, wlag,
slowly liberate the constituents, as they are re-
quired to suppost the life of the plut. ~ But ua-

ture Las fised a limit to this change, and las

‘caused these constituents to become soluble

with eatreme slowness, only, and in 1o gieater
quanlity, than is requisite for supporting tig
amount of vegetation which the geneial ceouy-
my ¢f the szlobe 1equites. Now the whuls pu-
ciple of cultivation 1s to obtain, by proper treat-
ment, from a given sutface of Jand, a greater
amnunt of vegetation than it is capable of pro-
ducing in a state of nature.  And this is efluct-
ed partly by tillage, which breaks up the lam,
and by the admission of air and moistore fucig-
tates the decompuositions, by which these valua-
ble constituents of the soil are liberated from
their insoluble state. The other and cqually ;-
portant means is by the adidition to the suil y;
these substanees which the plant requires, iz
other words by the use of manures. A manure,
then, ought to contain all the substances which
a plant requires for its growth.  And this js uz-
questionably what a manure of theoretical com-
position shonld do.  Nay, more, it ought to con-
win these substances exactly in the propurtion
wlich the plaut requires, so that no waste ma
occur. It must, however, be manifest 1o
every one acquainted with agriculture, and
still more munifest to every one acquaint-
cd with chemistry, that it is impossible
to carry out praciically what is true in the-
ory: nevertheless, the aim of skilful and scien-
tific practice ought to be to appruach as near to
theoretical perﬁ:clion as it s possible 1o do,
thougl in the very nature of things, we canna
even hope absolutely to arrive atit, or even nea
it. Alihough, however, we cannot hope 1o ar-
rive at perfection, we may advantageously aima
a somewhat lower and less difficult siandasd, fu
experience and science coneur in showing tha
all the constituents of a manure are not equally
important, but that those are more essential which
the plant has greater difficnlty in obtaining from
other sources. Now, in this puint of view,
nitrogen is the most important of all the con-
stituents of 1 manure, because it is that which
natare supplics least abundastly.  You ma;
possibly exapress some surprise at this statement.
consi.lering that I, not many minutes sirce, men-
tioned that itis at present in enormous quantity
in the atmosphere. But it so happens that ar-
trozen s eaactly of all athers the substance
which most peculiarly requires 1o be presenied
ta the plant in a special candition. It has been
established on mest unequivgeal evidence that
the plant cannot absorb nitrogen as suck, and
that all this immense mass of nitrogen cxis-
ting in the air is not directly uscful to the plaat,
while it is only a very mintle quantity existing
in it, in the state of ammonin, which is of im-




