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recogniscd to-day that by cultivation vithout return, soils lose 6 uwt. of phobphatc pcr acre. He knows iiow to supply thk
to their detriient, pliophatei and nitrogen, and some few substance ut a inuch less cost. (Aiiow re tc state hcre 1 arn
potash and lime. Soils of very infirior natura! productiveno.,s ignoring the cases iviiere urne is iecdcd, for in these tire mari
can, by the application of' th e four bodits, be raised to a constitutes tic chcape>t source of this article.) ilerc are
high condition of' fertility. 'l'lhe remaining constituents of stîli kit a few of ancieit ways, wio lainnt their iuability to
plant ash, nmysoda, magnesia, alunjina, iron, Bilica, sulphuric mari tieir fields, ind %vio doubtless look vith affection at tic
acd, and cl t orine may be ignored, an abundant supply exist- great pits remaining in ruins. Nor wili any but Uic obtust
ing in the very poorest cultivated soil. Having exaiuined the look to town ruse as a source of nitro-en, cvcu wlicn h

nitrogen thcory ' of Sir .1 B. Lawes, the importance of niceiy silied and placcd in ba.s labelled guano. Those abrcast
which lie thought lad been exaggerated in tihe same way that of the tintes know that a bod containing less than one pcr
Liebig's " mineral theory " had been exaggerated, Mr. cent. of nitrogen wiI not pay the ;est of carriugc and distri-
Brown continued bution, but :-ill rctove tobtain dus substance in a Morc

I was invited by our president to address you on artificial concentrated l'rma. 1 tlink 1 shah bejustifled in pasiing by
mnanures. Now, what are artificial and what are natural ma- witiout atteîmpting a description of tirc many manurial bodies
nures 1 If I hastily run over the naines of the substances in thnt arc, se ta say, ' ont of date," and in notieing onhy those,
common use here or elsewhere, you wil sec how difficult itte naies or wlici 1 suppose I ougbt ta Say, froui tie survx-
would be to decide which arc and which are not artificial. val ofthe fittest aîd natural develpuient, ut once entcr our
We have farmuyard nanure, stable dung, and animal drop- iiiind,; when wc slieak of artificiai urnures WV have then
pings in general, mari, lime, crag, rape, and other seed, cakes, in tge nv:rket phosphates offored as superphosphates, basic
inalt dust, greaves, soap boilers' wate, meut refuse, soot, slag ; potath as kainit, or inuriate of potash ; line as LyP-
guano, bones, basic siag, ground mîincral phosphîates, gypsum, sur, or quickiimc and nitrogen as nitrates ; soîphate of
wood a4hcs, blood, liora, and leather meal, hair waste, skin, amiunia, wooi refuse, 'oot, greaves, and rape cike. Vien ve
salt, town rfuse, dried sewage, fishi refuse, gas lime, seawecd, have a mixture of pho-phates and nitrouen ii guano, bore,
ivory turnips and dust, superphosphates, bone manures, and borie ma ure, and drieu tibh ad a combinamion of nitro-
nitrates of' >oda and potaqh, ýQuiplate amud chlîlride of arnmo- acî and potash in the nitrate of poa. lo addition ta thiese
nin, kainit, car nelite, and muriate aof potash. Nov suphsate we havce a conidcrably leon list of ppared compound ma
of anraonia differs littie froni soot, save that it contains about îîurcs, a!s corn, turnip, ingge!, potato. grass ; tze , mllires
25 per cene. of* amnmonia, and soot about 5 per cent. Bones uade up of' vaiying qutnthties cm i the former m antioed
in the rough are, 1 ý-upIose, natural, but -round fine aie arti phosphatie, potase, caleie, and gitrogenaus bodies.
ficial. A erag ontaining 4 p(r cent. Of Dhosphate a' ligme is, thaving classd an substancles, te question cach one hre
1 presume, a natural manure, but tig fossils in the crag, con- may be suppoed to ak is to whicl cilass should t turo My
tainia 55 per cent. are artilicial. This clasaification is nurelv attention ? and whi ai the bodies in that ca s wih serve
arbitrary. All are in a sense artificial, ail are natural bodies
iade available to the fariner by human lubour. As a chemist,
I should prefer to cla-sify suchi matters as phosphatic, potassio,
calcie, or lime.giving, nitrogenous, or as compouad manures,
the latter including such bodies as bones and guano, which
would be both calcie, phosphorie, and nitrogenous. The fler
tilising materials of former tinies nay usefully be aiso so
classified. We shal find that maris, clays (so-calledi, crags,
sea shells, supplied phosphates, lime, and potash, wood, ashes,
supplied potash, and soot, malt dust, blood, liair and skin
refuse, seaweed, and other organie bodies supplied nitrogen.
Our forefathers did not know why marling was useful, nor
why some waris gav- such excelk·nt results, while others were
almost inert. Had they known that some deposits were rich
in phosphates and potash, and t"at others contained mere
traces, and that it was tire presence or absence of these cle-
ments that gave the value, they would have saved themselves
much uscless labour in working worthless depositp. The
markcd resuits that folbwcd the use of' some organie bodies
led to tie adoption of the " humus " thcory ; the humus
gained the credit of chat which was due ta the nitrogen the-
rein Hence firequently bodies were used that were compa
ratively worthless, and the absence of result was attributed to
the weather, or ta other surrounding conditions. Science hav-
ing explained to us the basis of this classification. We are in
a position to uake a preliminary examination of any budy,
and thereby to ascertain how much it contains of either of
these fertilisina properties, and to select or reject accordingly.
It leads us naturally to select those that are richest in those
elements our soils or crops most nced, more especially if the
cost of the element required is cheaper per lb. weight, or, as
We generally speak, per unit, in the concentrated form. To
illustrate, no one who bas made hinself acquainted with the
principles we have been oonsidering would to day cast 40
loads of mari urn bis fields ithe mari containing 6 or 7 per
cent of phosphate of lime), in order to supply to bis soil 5 or

my purpose best ? To the first question I can reply without
hesitation that phosphates are needed, and repay application
on almost ail our soils. Sa much bas been renoved in corn,
in micat, in milk, in roots. that even the fertile virgin sous o f
Ainerica are showii.g (xliaustion. Last ycar it is computed
that much over 1.000,000 tons of liosphatic manures were
used in North America. In the cebruary numnber of the
American - Journal of Analytical and Applied Ciemistry,"
it was state that over 500,000 tons were used in the South-
Cru States of the United States alone. Even the rich and
dep f mils of our marshiands are greatly benefited by the
application of superplhospiates. Again, ntroger. is demanded
by ahuoat ail our soils, the few peats moulds, a-d rich alluvial
soil, beng excecpted, unless a very severe system of croppng
bas been adopted. In marsh land very little nitrogen is used
or needed beyond that supplied in feeding stuffs. It should
be borne in nind that fecdîng cakes yield 1 ewt. of nitrogen
in every ton consuied, that is, a ton of lin'ced cake, unless
waste is allowed. supplies as much nitrogen ta the farmn as 5
Cwt. of nitrate of soda. so that the farner who buys cake
supplies artificial nitrogen as surely as he who top dresses his
wheat with nitrate of soda. Potash is deficient in many long-
cultivated sois, but in others there exists a sufficiency for
hundreds of years of ordinary farm practice, without even
approaching the exliau:tion [tue. Actual experiment alone
will decide whether its application is calied for or not. It has
always seemed to me possible for a farmer ta kcep an exact
ledger account of the stock of avaîlable vegetable food in his
fields. Almost every work on agriculture gives the amounts
of food substances existing in a ton of whieat, of barley, or of
potatocs, in a owt. of beef or mutton ; in a tod of wool ; or
in a gallon of milk. He may thus. by a simple calculation,
casily obtain the exact amount exported from the farm, which
will form the debtor's side. He may with equal case ascer-
tain the amounts brought ta the farm in superphosphates,
bone manure, cake and nitrates, which will complete the cre-
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