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dit side, Onc short step further will show him on which side
i~ the balance. Time will not permit me to givo an illustra-
tion, but 1 may bo allowed to give as wy opinion that on
well-filled Norfolk furms the belance will every year be in
f.vour of the furm, 1 prefer not to give my opinion respeot-
ing an oppoite olarx. I will also dare to remark that it
wight be a useful exercise for landlords to do a little of such
book-keeping : they would value a good tenant the more.

‘Tho answe. to tho second questica.  Which body in each
class will answer my purpose best ? must depend on circum
stances, 1f phosphates alone are required then mineral super
or super und bone mea) will «x. .redly be the body indicated,
there being very few Norfolk soils where basie slag will prove
so cffective. Tf, as is geaerally wno cas. in our country, nitro-
geoone as well as ph-_sphatic food is required, it wilt Gepend
on murket prices whether guano or bone manure should be
purchased, or vwhether so mush superphosphate and so much
nitrate of soda or sulphute of smmonic suould be bought
separately and wixed together on the farm hefore distribution.
A very simple caleulation will always deeide this. For
instance, to-day superphosphate of about 27 per cent. can be
bought at say £3 per ton home, thisat Js, 3d. per unit.
Nitrate of roda yielding nitrozen equal to about 19 per cent.
of ammonia can be had at £9 per ten, equal to 9s. 6d. per
unit. and sulphate of ammonia yicidiog about 25 per cent. of
ammonia at £10 10s. per top, or 4s. per unit. A farmer
wishing to calculute whether zuano, dissolved bone, rapecake,
or mixwures of superphosphate and pitrate of coda or super-
phosphate and sulphate of ammonia will work a simple prob-
lem as follows : Guano containiug 31 per cent. of phosphate
and 14 per cent. of ammonia sells at £14 per ton.  Allowing
that these phospbates are equal in value to these in super-
phosphates, and that the ammonia has a value equal to that
in pitrate of soda or sulphate of ammonia (a very favourable
admission for the guano), we find that the 31 per cent of
phosphate are worth 31 by 2s, 3d, or £3 9. 9d., whilst the
'4 per cent. of ammonia at 9s. 6d. per unit will be worth £6
13s, hence the united value will be £10 2s. 9d. per ton, [
aw hence compelled to conclude that guano is a very dear
source of nitrogen and phosphate, and that the farmer will be
well advised to buy supeiphosphate and nitrate, or superphos
phatc and sulphate, and mix his own guane. Applyiog the
same method to dissolved bone, which will contain, say 37
per cent, of bone phosphute and 8 per cent, of ammonia, we
calculate 37 by 2s, 3d.. £4 3r. 3d,, and for the ammooia, 3
by 9s. 6d., 28s. 6d., or the total value will be £5 11s 94, at
about which price pure dissolved bone way be obtained.
Applied to rape cake containing 6 per cent. of ammonia and
% per cent, of phosphates of lime and potash, we have 6 by
Ys, 6d., £2 17s,, plus 4 of phosphate at 2. 3d , or 94 ; and
potash worth 3s. 6d., if required, will give a total value of
£3 9:. €d. per ton, at which it is questionab’ whether pure
cake can be purchased. The market prices of these bodies
arc continually varying, but their unit value and their per-
centages which should be guarapteed, oan always be koown,
and, therefore, their intniasic value casily secured. As 2 ma.
nure wanufacturce, 1 am piobably prejediced, but I would
suggest that mixtures may be made more perfeetly by the
machines of a wanure faotory than by the ordinary farm
labourer, Mereover, the manure manufacturer may be sup-
posed to be in a position to produce any compound quite as
cheaply as the farmer at home. Hence it will be a consider-
able gaia to the hvsy farmer could he be certain that he could
obtain, av a fair prioe, just the .mxture he needed for any
special 8ol or any partioular orop. But those with the largest
experience dare not, and do not, 50 buy, because they know
it is doubtful if the compound will ot be too costly, and, in
the absence of the necessary guarantee, it would be diffoult

to obtain any redress, It is affirmed by the Maoure Manu-
fusturers’ Association that guarantces are always given, But
where are they to be seen ? 1 have the ciroul 'rs of many
manure manufaoturers, The prices are given, the quantities
rccommended per acre arc stated, but the composition is, ag
a rule. not reecorded. I have here a ciroular where the com-
position of the compounds offered are given. I will refer to
one only as a fair example. Minima and maxima peroentages
are tabled, as you will sce by reference to the ciroular. T will
caleulate the intrinsic value of the one taken hy assuming
that the maxima arc present. We will adopt the same unit
valucs as before.  We have 22 per ccat, of soluble phosphate
at 2s. 3d., or £2 9s. 6d., plus 13 bone phosphate, which 1
value at the price of raw bone in bone dust ; or at ls. 6d., or
£19s, 6d., plus five units ammonius at 9s, 6d., or £2 Ts, 6d.
and 77 sulphate of potash, or say 3% of potash at 3s. 6d., or
12s. 34, which totals up to £6 8s. Yd. The vrice quoted is
£9 153. per ton.

I should waste time to repeat this caloulation on the other
manures,  hope I have been sufficicntly clear to enable you
to repeat the experiment at home. It inust be wise counsel
to suggest to every farmer that he should first ascertain by
repeated trials what manurial substances give the best returns
on his soil. Secondly, that he should, in the present state of
the manure market buy those substances singly and by gua-
rantec ; and thirdly, having sscertained the composition of
each simple body through an appeal to the chemist of this
chamber, then carefully and thoroughly mix together and ap.
ply the mixture. In Belgium, in France, in Amcrica this is
now scldom necessary. Let me refer to Belgium to illustrate
my meaning. For eight years the Belgian Governmeat has
muaintained seven agricultural stations, where besides conduet -
ing experiments and original rescarch, the chemists are
bound to analyse without charge any sawple of a muoure seot
by a farmer buying more thao half a ton, or of a feeding ma-
terinl where five tons are bought. The composition of such
manure or feeding stuff must be given by the seller with the
invoice. This practice has afforded to the furmers such fami-
liarity with the terms of the analytical table, with the modes
of caloulating the values therefrom, that both fraud and impo.
sition are becoming things of the past. ‘The number of ana-
lyses made is now growing fewer, so that the Eaglish eritics
of the system urge that in a few years the staff of chemists
will have nothing to do, and will be thrown on the wide world
unprovided for.  Had we in Norfolk an agricultural station
of this nature, with a skilled naturalist, qualified botavists,
and chemists, should the aralytieal test work fall off, can you
imagine the Technical Education Committee of your County
Council being unable to find these soientists ocoupation ?
How many are the probizms of animal and vegetable physio-
logy that remain to be solved, and which wight be so well
attacked by those not worried by matters of profit and loss ?
How many obscure questions are offering and will offer them-
se..cs in the future in practical agricultare ? And should
original research ultimately fail to demand their attention
they could even be so sent to demonstrate at the various edu-
cational centres in the county. The cducstional results that
vould follow the adoption of a scheme similar to that ulready
fully cstablished in the foreign countrics I have named would,
I belicve, be most salutary.  The economio effeots would not
be ioferior. A quarter of a ccotury ago Eogland was the
only country where artificial manures were consumed. lo
1867 Germany imported only 16 toos of nitrate of soda, and
last year 460,000 tous. The ohemists of France, Germany,
and the United States of America bewailed only fifteen years
ago the stapidity of their countrymen in not increasing their
scanty crops by the use of phosphates, potash, and pitrogee,
as England wus doing. A revolution has followed the estab-



