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By the bye, do you think that you can exhaust the soil ~when T say exhaust, I mean
totally exhaust the soil by a continuous cropping and one-sided system of farming ! No, not
it all Nature will see to that No matter how profligate vour use of the soil is, there will
alwavs be some material for plant food there, though locked up We can ruin the soil for our
successors down to the fourth generation, but it will come back again to fertility some time

How is this! 1t is because there is a wise provision of Nature that the greater part (90 per
cent.) of the plant food in the soil is locked up, or insoluble, ay ulable for plant use only by
the judicious culture of the field and by intellicent farming It is thus that plant food iy
he rendered assimilable We cannot entirelv exhaust the soil, because it 1s no longer }-I'H“l;l'r!“
to grow crops after they reach a certain minimum  yield If we do not get, say, 15 bushels of
vheat, we abandon wheat growing What we have done has been to use up the store of
watlable Mml food

The continuous one-sided method of farming, taking all oft and putting nothing back, is
like a man drawing on his account and never making a Al‘w!w it Our soil may be recarded as
our bank, and the plant food in it our capital. If we are to keep on making withdrawals we

must make deposits
We must return to the soil, especially, three constituents, namely: nitrogen. phosphorie
wid and potash. Tt is essential that we should know something of these

First of all let us consider nitrogen Four-fifths of the atmosphere consists of nitrogen,
[t is present there as a gas, colourless, odorless and tasteless.  You might say that if it is theve
in such abundant supply, what necessity is there for us to see to its application to our fields

Well, |m|»|\ beeause our crops cannot utilize this free nitrogen as food It is not as a ga
available plant food

Nitrogen must be converted into a certain compound, or class of compounds, known as

nitrates, before it is utilizable by piant he process whereby nitrogen contained in the veg:
table matter of the soil is converted into nitraces is known as nitrvification. It is the result of
cverm life in the soil.  There must be certain favourable conditions, such as warmth, moisture,

an open mellow soil or this useful work cannot proceed.  We are to consider, therefore, the

humus or vegetable matter of the soil as holding nitrogen required by our crops, but that

bhefore such nitrogen 1 available to them it must be converted into nitrates. Inafew moments
I shall tell you of a class of plants that can, by certain aids, avail themselves of the nitrogen
of the air (exceptions to the general rule); but in the meantime we will consider briefly the
source and supply of the mineral elements, phosphorie acid and potash I'hese are always

present in the mineral matter or ash of plants, which may contain five to fifty per cent, l‘..m\h
and two to twenty per cent. phosphoric acid Where have the potash, the phe \|\h.m. acid and

the lime come from that are now in the soil 7 A knowledge of the origin or source of things
is frequently very useful That leads us to think of the origin of the soil.

We need not go into any learned argument as to the origin of this earth, but we mav
assume the theory as correct that this globe was once a mass of molten rock, and that this
rock matter consisted of various elements, such as we find make up our rocks to-day I'he

molten matter gradually cooled off and solidified, and subsequently, by a series of AIm-w]rl;c-lu-
changes and weatherings, a very interesting set of phenomena, the surface of this rock was

gradually disintegrated and broken down and partially decomposed, the result being the forma

tion of sand, clav and gravel After a time these particles became so reduced that the humblest
forms of plant life could find a foothold They, as it were, ate into this rock matter and made
it part of their tissues or substance, \s successive generations of plants grew and died, their

remains, mixed with the result of the disintegration of the rock, formed what we know as soil

Consequently a soil is a mixture of roc k material and organic matter, the latter consisting of
plant remains.

We see, therefore, there are two classes of constituents which must be present in due pro
there,
the source of which originally was rock, which covered and formed the crust of the earth, and

portions in order to obtain an arable or fertile soil We must have the mineral food

also the remains of former plant life, which we call vegetable or organic matter, in the soil.

With regard to this question of nitrogen. 1 have told you that our ordinary farm crops
cannot in the least avail themselves of atmospheric nitrogen, which is quite true; but there
has been a discovery made Y"l"llllv\. and which will be handed down as the greatest discovery
of the century in connection with agricultural science, that there is a class of plants, all 1;{
which belong to one botanical family, which has the ability to utilize this free nitrogen gas of
the atmosphere. )
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