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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
theve is probably no soil which does not yield by analysis quantities of all
the mineral elcments sufficient for many crops, yct by long and uninter-
rupted tillage the more soluble combinations of these elements may be all
taken up, and the land will thenrequire a certain time of repose inorder that a
store of more soluble matters may be formed. Hence the utility of fallows.

Tn wy analyses of the soils of the Richelicu valley, in the Report for 1850,
pp. 79—90, I have shown, by comparing the virgin soils with those ex-
hausted by continued crops of wheat during fifty years, that the proportions
of phosphoric acid and magnesia, elements which are contained in large quan-
tities in this grain, have been greatly dimisled, but the soil still contains as
wuch phosphate as it Las lost. and this only requives to be rendered soluble
in order to be available to vegetation,

In forests and untilled lands the conditions of a healthy vegetable growth
are seldom wanting ; the soil affords in suflicient quantity all the chemical
clements 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 waters from the soil.  Far different
is the case in cultivated fields, in the shape of corn, of fat cattle, and the pro-
ducts of the dairy, we remove from the soil its phosphates, alkalies and
nitrogen, and send them to foreign markets. The effect of tillage becomes
doubly exhaustive when by artificial means we stimulate vegetation without
furnishing ol the materials requircd for the growing plants.  Such is the
effect of many special manures, which while they supply certain elements,
enable the plants to remove the others more rapidly from the soil. A par-
tial exhaustion of the soil results likewise from repeated crops of the same
kind j for the element of which the cereals require the largest quantity are
tak-n in smaller proportions by green crops, and reciprocally, so that by
judicions alterations the balunce between the different mineral ingredients of
the soil is preserved,

One of the great problems in scientific agriculture is to supply to the soil
with the ammonia and the mineral matters necessary to support an abundant
vegetation, and to obtain from various sources these different elements at
prices which will permit of their being economically made use of. Nowhere
but in the manure of the stable and farm-yard can we find combined all the
fertilizing elements required, but several of them may be very cheaply pro-
cured. 'I'huslime and magnesia are abundant in the sbapc of marl and line-
stones ; soda is readily cbtained, together with chlorine, in common salt 3
wlile gypsum or plaster of Pavis supplies at a low price both sulphuric acid
and lime. Dotash when wanting may be supplied to the soil by wood-ashes,
but phosphoric acid and ammonia are less easily obtained and command
bigher prices.

An abundant supply of phosphate of lime is found in bones, which when
dried contain from 50-0 to 60:0 p. ¢. of mineral matter, consisting of phos-



