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recognised to-day that by cultivation without return, soils lose
to their detriment, phosphates and nitrogen, and some few
potash and lime. Soils of very inferior natura! produotivenass
can, by the upplication of th: <¢ four bodics, be raised to a
high condition of fertility. ‘I'he remaining constituents of
plant ash, mysoda, magnesia, alumina, iron, silica, sulphuric
aoid, and chlorine may be ignored, an abundant supply exist-
ing in the very poorest cultivated soil. Having examined the
* pitrogzen theory " of Sir J B, liawes, the importance of
which he thought had been exaggerated in the same way that
Liebig’s ** mineral theory " had been exaggerated, Mr.
Brown continued :—

I was invited by our president to address you on artificial
manures, Now, what are artificial and what are patural ma-
nures ? 1f 1 hastily run over the names of the substances in
common usc here or elsewhere, you will see how difficult it
would be to decide whioh are and which are not artifieial.
We have farmyard manure, stable dung, und animal drop-
pings in gencral, marl, lime, crag, rape, and other seed, cakes,
mult dust, greaves, soap boilers’ waste, meat refuse, soot,
tuano, bones, basic slay, cround wmineral phosphates, gypsum,
wood ashes, blood, horn, and leather meal, hair waste, skin,
sult, town rcfuse, dried sewage, fish refuse, gas lime, scaweed,
ivory turnips and dust. superphosphates, bone manures,
nitrates of soda and potash, sulphate and chloride of ammo-
nium, kainit, carnclite, and muriate of potash, Now sulphate
of ammonia differs little from soot, save that it contains about
25 per cen’. of ammonia, and soot about § per cent. Bones
in the rough are, 1 cuppose, natural, but ground fine ase arti-
ficial. A crag containing 4 per cent. of phosphate of lime is,
1 presume, a natural manure, but the fossils in the crag, con-
taiping 55 por cent. are artiticial. This olassification is purely
arbitrary. All are in a sensc artificial, all are natural bodies
made available to the farmer by human ibour. As a chemist,
I should prefer to classify such matters as phosphatic, potassio,
caleic, or lime-giving, nitrogenous, or as compouad manures,
the latter includiog such bodies as bones and guano, which
would be both caleir, phosphoric, and nitrogenous. The fer
tilising materials of former times may uscfully be also so
classified. We shall find that marls, clays (so-calicdl, crags,
sea shells, supplied phosphates, lime, and potash, wood, ashes,
supplied potash, and soot, malt dust, blood, hair and skin
refuse, seaweed, and other organic bodics supplied npitrogen.
Our forefathers did not know why marling was useful, nor
why some marls gave such exeellent results, while others were
almost inert. Had they known that some deposits were rich
in phosphates and potash, and that others contained mere
traces, and that it was the presence or absence of these cle-
meots that gave the value, they would have saved themselves
much uscless Jabour in working worthless deposite.  The
marked results that follswed the use of some organic bodies
led to the adoption of the “ humus ” theory ; the numus
gained the credit of chat which was duc to the nitrogen the-
rein  Heooe frequently bodies were used that were compa
ratively worthless, and the absence of result was attributed to
the weather, or to other surrounding conditions. Science hav-
ing explaincd to us the basis of this classification, we are jn
a position 1o make a preliminary cxamination of any budy,
and thercby to ascertain how much it contains of cither of
these fertilising propertics, and to select or reject accordingly.
1t leads us naturally to select those that are richest in those
clements our seils or crops most nced, more especially if the
cost of the element required is cheaper per b, weight, or, as
we generally speak, per unit, io the concentrated form. To
illustrate, no one who has made himself acquainted with the
principles we have been considering would to day cast 40
loads of marl upon his fields (the marl containing 6 or 7 per
cent of phosphate of lime), in order to supply to his soil b or

6 owt. of phosphate per acre.  He knows how to supply this
substance at 2 much less cost.  (Alow me tc state here 1 awm
ignoring the cases where iime i8 needed, for in these the marl
constitutes the cheapest source of this article.y There are
still left a few of ancient ways, who lament their ivability to
marl their ficlds, and who doubtless look with affection at the
great pits remaining io ruins.  Nor will any but the obtusc
luok to town refuse as a source of nitrogen, even when it is
picely sifted and placed in Luws labelied guano. Those abreast
of the times know that a bedy contuining less than one per
cent. of nitrogen will not pay the cost of carriuge and distri-
bution, but will resolve to obtain this substance in a more
conceatrated form. 1 think I shull be justified in passing by
without attewptinyg a desoription of the many manurial bodies
that are, so to say, * out of date,” and in notcing only those,
the names of which [ suppose I ought to say, from the survi-
val of the fittest and natural devel-pment, at once enter our
minds when we speak of artificinl maoures  We have then
in the murket phosphates offered as superphosphates, basic
slag ; potash as kainit, or muriate of potash ; lime us gyp-
sum, or quicklime; and pitrogen as nitrates; sulphate of
ammenia, wool refuse, soot, greaves, and rape cake. Then we
have a mizture of phosphates and nitrowen in pruano, bonc,
and bone wma wre, and dricu fish and a combination of nitro-
zen and potash in the nitrate of pocash, In addition to these
we huve a copsiderably long list of »=cpared compound ma-
nures, a¢ corn, turpip, 1nangel, potato. grass; «c, manmres
made up of varying quantittes of the former mentioned
phosphatio, potassie, caleic, and nitrogzenous bodics.

Having classed our substances, the question each one here
way be supposed to ask is to which class should T turn my
attention ? and whizh of the bodies in that class will serve
my purpose best ? To the first question I can reply without
hesitation that phosphates are needed, and repay application
on almost all our soils. So much has been removed in corn,
in meat, in milk, in roots, that even the fertile virgin soils of
Aerica arc showiny «xhaustion, Last year it is computed
that much over 1.000,000 tons of phoesphatic manures were
wsed in North America. In the r'cbruary number of the
Awerican *¢ Jourual of Anaiytical and Applied Chemistry,”
it was stated that over H00,000 tons were used in the South-
crn States of the United States alone. Kvea the rich and
deen cnils of our warshlands sre greatly bepefited by the
application of superphosphates. Again, nmitroger. is demacded
by almost all vur soils, the few peats. moulds, aud rich alluvial
s0il> being excepted, ualess a very scvere system of cropping
has been adopted. In marsh land very little nitrogen is used
or nceded beyond that supplied in feeding stuffs. It should
be borne in mind that fecding eakes yield 1 cwt. of nitrogen
in every ton consumcd, that 1s, a ton of lin.ced cuke, unless
waste is allowed. supplies as much mitrogeo to the farm as b
owt. of nitrate of soda. so that the farmer who buys cake
supplics artificial nitrozen as surcly as he who top dresses his
wheat with nitrate of ~oda. Potash is deficicnt in mavy loog-
cultivated soils, but io others there cxists a sufficiency for
hundreds of years of ordinary farm practice, without even
approaching the cxhatistion hoe. Actual experiment alone
will decide whether its application is called for or not. It has
always scemed to mc poscible for a farmer to keep an exact
ledger account of the stock of available vegetable food i his
ficlds. Almost every work on agriculture gives the amouats
of food substances existing 1o a ton of wheat, of barley, or of
potatocs, in a owt, of beef or mutton ; in a tod of wool ; or
m a gallon of milk. He may thus. by a simple caleulation,
easily obtain the exact aumount exported from the furm, which
will form the debtor's side. He may with cqual ease ascer-
tain the amounts brought te the farm in superphosphates,
boac manure, cake and mtrates, which will complete the ere-



