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petals or stumens of the flowers, and never
1ail to find J)hosplmtcs.

In regrard to the proportion of phosphoric
acid in the crops that we ordinarily cultivate,
no plant or part of a plant is so rich in phos-
phoric acids as the seeds of wheat and ryve,
where we find in the ash an average of forty-
two per cent. 3 next to those come imdian
corn, containing about forty-ons per cent. of
phosphoric acid in it ash, then barley with
thirty-four per cent,, outz with twenty-two
per cent., putatoes with twenty, the sugar beet
with fifteen, turnips thicteen, mangolds aml
clover eight per cent., and timothy with about
seven per cent. But the proportion of phos-
phoric acid in the ash of these plants possesses
Jess interest for us than the actual guantity of
the acid required by an average erop. liow
much does a fuir crop of wheat, barley, or
Indinn corn carry sway from our soilsin straw
and grain. or a crap ot clover or timothy hay,
or of potatoes, mangolds, or turnips? And
how much is exporfed from the farm in the
crops ordinarily sold? I'he answer to this
Iast question will tell us how much should be
brought back to the farm, in the shape of
purcﬁased fodder, or else of purchased manure,
to make good the draft upon the soil and to
prevent it from losing its fertiiity.

Averge Pounds of

] Crop. :
Bush. [W&. 1bs| Thosphorie
1,500 12
2,500 6
3,000 31
6,000 20 o
9,000 20
40,000 42
99
31
as turnips
Clover (two
cuts)...coee freeneeeeeee] 5,000 25
Timothy. ......} ..... .....] 3,000 14

From these figures it woulil appear that, in
any case, whateverwe m-y selloff the farm, the
quantity of phosphoric acitl removed will be
very smallin cownparison with thestock in the
soil, even if we start with only the average
pronortion of three thousand five hundred
pounds per acre, or ten parts in ten thousand.
A crop of turnips, which takes up alarger
quantity of the acid per acre than any of the
other crops mentioned in the above table,
would carry off in the roots only forty-two
pounds, or about one-nineticth of the whole
quantity; & crop of potatocs, only twenty
pounds, one one-hundred-and-seventy-fitth of
the whole; o crop of corn about onc one-
huadred-and-tenth, and a crop of wheat, only
one threc-hundreth.  But in the best systems
of farming all these produrts are not sold;
the roots and hay, and insome cases the corn
are fed to thestock, and nothing but wheat
and other cereal grains, milk, or the products
of its manufacture into butter and cheese,
and meat, ave sold, and in wany cases potatoes
also. But in all these products there is com-
paratively little phosphioric acid.  With the
acre’s vield of wheat only twelve pounds of
phosphoric acid leave the firm 3 and with the
potatocs only twenty pounds. Sales of corn
remove this acid trom the farm almost three
times as fast as sales of wheat, and one-third
faster than the sale of potatoes.

Taking the annual yield of a cow tobetwo
thousand five hundred pounds of milk, if it is

all sold, only apout six pounds of phosphoric
acid wouldd be exported, and this quantity of
acid would probablly be taken from not less
than two acres of land, required for the sup-
port of the cow. According to the estimate
of Mr. Lawes, for every thousand pounds of
live weight of beef animals raised on the farm,
fattened and sold, about sixteen pounds only
of phosphoric acid will be exported; this
quantity, distributed throfigh the whole
nimber of years from the birth of the animal
to its sale will amount to a very small draft
per annum per acre~—certainly not over two
pounds. The meaning of all these figures is
simply this, that if ouly wheat, milk, and fat-
tened animals are sold off the firm, and if
wheat does not come too often in the rotation,
the stock of phosphoric acid in the soil is not
drawn upon to an_extent greater than from
two to three pounds for cach acre per year,
or less than a hundreth of the average
quantity in a good soil. This is slow exhaus-
tion, but, after all, 1t is sure, and even such
careful husbandry as this cannot be practised,
if but for half a” century, without making a
serious inroad on the native stores of plant-
foud.  On how many of our farms, however,
is such careful husbandry peactised—to say
uothing of the reckless waste of manures ?

In making these estimates I have assumed
that everything that is not sold goes back to
the farm again in mannve.  What quantitics
of corn and hay are carried from the country
to the city—Dhoth of them crops that remove
large quantities of phesphoric acid, fifteen,
twenty-five, or thirty pounds peracre, instead
of only two or three as in wheat, miik,and
fat animals. In respect to the waste of
manures, fortunately, phosphoric acid is not
easily lost in this way. It is not volatile, and
so it cannot escapo into the atmosphere asthe
ammonia can; but if tihe manure pile is
frequently drenched with water, asis only too
often the case, the phosphate may be leached
out and carried into the ground under the
pile, far beyond the reach of the farmer’s
spade. Inone instance, where an excavation
was made under a manure pile from sevent
head of cattle, it was found that the eart
was coloared blus by phosplate of iron phos-
phoric acid that had been leached out of the
pile, and it was estimated from the analysis
of this product, that there were under the
manure pile at least 6,000 pounds of phos-
phorie acid, worth at least five times as much
as an equal quantity of phosphoric acid in the
ficld, because soluble in water. The phos-
phoric acid in the ficld, especially of a soil
that has been long under cultivation, is mostly
insoluble ; this that was foond under the
manure pile inust have been soluble originally,
orit would not have been leached out by the
water that soaked threughout the manure.

It there were time for it I might show that
lime anl potash, ingredients of tho food of
plants, that are always present in the plant,
and in the case of the latter especially, and
in quite large and uniform propogfions in
some parts af the plant, are exported in much
smaller quantities than the phosphoric acid,
in the plants ordinarily sold. Phosphoric
acid appears to be the ingredient ot plant
food above all others that we have been
carrying off from the soils of our farms in the
course of the fifty years or more that we have
beer cultivating them, and it is only within
the last few years that we have given any
thouglit to replacing the Joss.  In England,
where soil has been under cultivation fora
much longer period, they began to feel the

deficiency of phosphates many yearsago, and
we are now beginning fo tollow n their
treck. In Mortons Cyclopwedia of Apri-
culture we are told how the furmers of Evglund
began loug ngo to be discouraged. Their
soils had been deteriorating for many years,
under somewhat the sane wasteful system of
cultivation, evidently, that lns been o largely
followed in this country, especially in the
west. A point was rcacfwd where, whatever
system the farmer followed, lLis crops were
steadily diminisking ;3 in somo places the con-
dition af things was so bad that wheat was
not included at all in the votation. It wasthe
introduetion of hone manure, just at this
point, that saved the agriculture of England,
and entively changed the aspect of atfairs

From tho consideration of the relatior:
between phosphate in the soil and the phos-
phoric acul iu the cropsthat wo allow to leave
the farin, we pass naturally to the tonsidera-
tion of the important suhject of phosphates as
mannres. 1 should, however, wear your
patience all out, if I should attempt to con-
sider all the forms in which these manures
are offered to the farmer. I must therefore
confine my attention to the most importaug
one, superphosphiate of lime. ‘This snper-
phosphate, about which so much is said now-
a-days—what is it? Before I can answer
this question satisfactorily, I must digress a
little to explain A very interesting property
of phosphoric acid, upon which the difference
between & superphosphate and an ordinary
mineral phosphate, or the phosphatein bones,
is based.

In the early part of my lecture I made the
statement that there are several phosphates
of lime, containing with the sanie quantity of"
acid different quantities of the base. ‘lhres
of these phosphates are very interesying,
from an agricoltural point af view. Starting
with the one which 1 bave already deseribed
as the most common, and the only one found
in the rocks, and containing for every one
hundred and forty-two parts of the acid one
hundred and sixty-cight parts of lime, we can
prepare from that, by suitable processes,
another phosphate containing ore-tlurd less
Jime, or one hundred and twelve parts and
from that another can be obtained containing
still another thind less lime, or only filty-six
parts.  The first phosphate, the starting-point,
we may call, as already stateq, the tri-calcic
phosphate, the substance calcinm being one
of the constituents of lime. The sccond we
may call di-calcic phosphate, and the third,
mono-caleic phosphate. ‘Lhesecond compound
contains twice as wuch lime, or twice as
much calcizm, as the third or last mentioned
ong, and heace the tern di-caleic, and the one
first mentioned, contaius three times us much
lime or calcinm as the third, and hence the
term tri-caleic phosphate.

In examining the properties of these dif~
ferent phosphates we find a difference that
lias an imporiant bearing in respect to their
usefulness as fertilizers. The tri-caleic phos-
phate is quite insoluble in water, the mono-
caleic phospliate 18 very scluble, and the di-
calcic phosphate stands between the other
two as to solubility. This is an important
difference, because plant-food in the soil wust
first be dissolved before it can cnter at the
roots ; and the more soluble a constituent of

Iant-food is in a fertilizer the more valoable
1t i, because a Jarger proportion ol it becomes
accessible to the plant during the season of
growth. No constituent of the soil, or any
fertilizer that i3 ever applied to the soil, is




