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ment of vegetation and entering in large proportion into the mineral matter of
the cereals, while ammonia furnishes, in a form capable of assimilation, the
nitrogen, which with the elements of water and carbonic acid, make up the or-
ganic tissues of plants. Besides these essential principles, plants require sul-
phuric acid, chlorine, potash, soda, magnesia and oxyd of iron, all of which ele-
ments are found in their ashes, and are required for their healthy growth. In a
fertile soil all of these ingredients are present, as well as phosphoric acid and
ammonia, which last substance is constantly produced by the decay of animal
and vegetable matters, and is eitber at once retained by the soil, which has the
power of absorbing a certain portion of it, or is evolved into the air and after-
wards dissolved and brought down by the rains to the earth.

.Many of the mineral elements of a soil are present in it in an insoluble form,
and are only set free by the slow chemical re-actions constantly going on under
the influence of air and water. Such is the case with the alkalies, potash and
soda, and to ,a certain extent with the phosphates. Now although there is pro-
baly no soil which does not yield by analysis quantities of all the mineral ele-
ments sufficient for many crops, yet by long and uninterrupted tillage the more
soluble combinations of these elements may be all taken up, and the land will
then require a certain time of repose in order that a store of more soluble mat-
ters may be formed. Hence the utility of fallows.

In my analyses of the soils of the Richelieu valley, in the Report for 1850,
pp. 79-90, I have shown, by comparing the virgin soils with those exhausted
by continued crops of wheat during fifty years, the proportions of 1hosphoric acid
and magnesia, elements which are coutained in large quantities in this grain,
have beer. gteatly diminished, but the soil still contains as much phosphate as
it has lost, and this only requires to be rendered soluble in order to be available
to vegetatiou.

In forests and untilled lands the conditions of a healthy vegetable grewth are
seldom wanting ; the soil affords in sufficient quantity all the chemical elements
required, while the leaves and seeds which annually fall and decay, give back to
the earth a great proportion of the elements which it has yielded. In this way
the only loss of mineral matter is that which remains stored up in the growing
wood or is removed by water from the soil. Far different is the case in cultiva-
ted fields, since in the shape of corn, of fat cattle, and the products of the dairy,
we remove from the soil its phosphates, alkalies and nitrogen, and send them tg
foreigu markets. The effect of tillage becomes doubly exhaustive when by arti-
ficial means we stimulate vegetation without furnishing all the materials requi-
red for the growing plants. Such is the effect of nmany special manures, which
while they supply certain elements, enable the plants to remove the others more
rapidly from the soil. A partial exhaustion of the soil results likewise from re-
peated crops of the same kind ; for the elements of which the cereals require the
largest quantity are taken in smaller proportions by green crops, aud recipro-
cally, so that by judicious alternations the balance between the different minera,
ingredients of the soil is preserved.

One of the great problems in scientific agriculture is to supply to the soil the
ammonia and the mineral matters necessary to support an abundant vegetation,
and to obtain froin varlous sources these different elements at prices which will
permit of their being economically made use of. Nowhere but in the manurO
of the stable and farm yard can we find combined all the fertilizing elemelts
required, but several of them may be very cheaply procured. Thus lime and
magnesia are abundant in the shape of marl and limestones ; soda is readily ob-
tained, together with chlorine, in common salt; while gypsum or plaster of Pa-
zis supplies at a low price both sulphuric acid and lime. Potash when wanting


