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mere book knowledge in nitural history: ¢ Itisa sham 2nd
a delusion,” or in the worde of Agaesiz, It is a poor basis of
culture.” Without practice in connection with most or all of
their studies in horticulture, students cannot fully undcrstand
it

MILK SETTING.

Prof. Arnold says, in the Loondon Agricultural Gazette,
thot, 1. To make the finest-flavored and longest keepiog but-
ter, the cream must undergo a ripening process bv ¢xposure
to the oxygen of the air while it is sweet. This is best done
while it i« rising. The ripening is very tardy when the tem.
perature is low. 2. After creum becomes sour, the mcre ripe-
ving the more it depreciates. The sooncr it i then skimmed
and churned the better, but it should not be churned while
100 new. The best time for skimming and churning s just
before acidity becomes apparent. 3. Cream makes better but-
ter to rise in cold air thun to rice iv cold water. and the milk
will keep sweet longer % The deeper milk is set the lcss
siring the cream gets while rising. 5. The depth of setting
should vary with the temperature; the lower it is the dceper
wilk way be set; the higher, the shallower it should be.
Milk should never be set shallow in a low temperature nor
deep in a high one. Setting deep in cold watcr economizes
time, labor and space. 6. While milk is standiag for cream
to rise, the purity of the cream, and cousequentiy the five fla-
vor and keeping of the butter, will be injured if the surface
of the ercam is exposed freely to air much warmer thaun the
crecam. 7. When creum is colder than the surrounding air,
it takes up moisture and whatever escapes from the cream.
In 'Ye former case the crcam purifies the surrounding air;
in the latter, the air helps to purify the eream. The selcction
of a creamer should hinge ou what is more desired—highest
quality or greatest convenicuce and economy in time, space
and labor.

Undissolved Phosphates as manure.

WE have now to speak of the comparative value of dissolved
aod undissolved phosphates as wanure. The question is a
purely practical one, and can be answered only by actual
experience in the field. A few wuids on the chewical aspeets
of the question may, however, serve to elcar our ideas on the
subject before proceeding to leok at the evidence yielded by
ficld experiments.

In agood ordinary superphosphate we should probably
find 32 per cent, of phosphate of lime (reckoned as tricalcio
phosphate), of which 25 per cent. would be in a form freely
soluble in water, and 7 per cent, existing partly as undissolved
and partly as redaced phosphate. It has been assumed by
some writers that the acid soluble phosphate in a superphos
phate is not direotly takea up by plants, but that it must
first be precipitated within the soil before the roots can make
use of it. This opinion, as for as T am aware, is not supported
by any actual cxperiment : whila the acid naturc of plant sap
and the fact that plants grown in solutions flourish best when
these solutions are kept slightly acid, scem to support the
view that acid phosphates cun b directly assimilated.

When superpbosphate 18 applied to soil the soluble phos
phate is dissolved by the firsi shower. and is distributed by
the rain through a greater or less bulk of soil. As this dis-
tribution procceds,the soluble phosphate is precipitated on the
particles of the soil, and assumes a less soluble condition ;
there is, consequently, no fear of its being washed out of the
soil by heavy raios. Ina soil containing carbonats of lime. the
phosphate may be first precipitated in the forw of bicalcio
phosphate (a phosphate intermediate in solability between the

perfeotly soluble monooaloic and the littls solu.lc tricaleio
phosphate), which by the further activn of water is converted
into t.icalcic phosphate. In a soil containing nv carbonate of
lime tho phosphorio acid will be more slowly precipiteted as
phospaate of iron, or phosphate of aluminium. The same
action will gradually take place in almost every soil ; all dis-
solvad phosphates, whether derived from superphosphates,
or from the solution of powdered mineral phosphates, in
the soil, being finaliy converted into phosphate of iron or
aluminium. It is chicfly owiog to this fact that tho residucs
left in the soil from previous applications of phosphates are so
wuch less effective than a fresh dose of maunure.

We should expect, frow the fucts just stated, that a small
quantity of superphosphate would prove as effective as a much
larger quantity of undissolved phosphate. With the super-
phosphate we have a great gain in tume, the phosphoric acid
being immediately available , we have a better distribution in
the soil, owing to the solubility of the manure , the preoipi-
tated phosphate formed in the soil will also generaily be
more readily attacked by the roots of a plant than the phos-
phate supplied in a powdered mioeral , lastly, the saperphos-
phate has the advantage of supplying the crop with gypsam
as well as phosphates. Oa some soils, naturally destitute of
lime, which bave been long treated with superphosphate,
ammonia salts, or other maoures supplying acid matter, the
soil may possibly have aquired a condition of excessive acidity,
in which nitrification and other fuoctions of the soil become
difficalt , in such cascs a powdered mineral phosphate may
perhaps producc a better cffeot than another dose of super-
phosphate, the mwincral phosphate supplyiog to some extent
the basc of which the soil stands io nced. Excepting such
cases, we should expcct that phosphoric acid is the form of
soluble phosphate would prove afar more effective manure
than any undissolved pliosphate

Comparative ficld experiments with dissolved and uadissol-
ved phosphates are alrcady very numerous, aud more will
doutbless be wade ; indeed, the best advice that can be given
to a farmer interested in the guestion, is that he should make
a careful experiment on Lis own land. The value of such
experiments depend<, hov-ever, entirely on the manner in
which they are conductec, saG upon a full statement of all
the fucts being made when the result is reported.

We rouire to know the ctaracter of the soil. whether light
or heavy, and, if possible, the percentages of nitrogen, organic
carbon, and carbonate of lime present, We should koow also
the historv of the soil, espeoially as to previous applications
of farmyard manure. Care must be taken that the phosphates
used are exactly what they pretend to be ; that for instance,
South Carolina phospbate is not employed undur the pame
of coprolite. The degree of fincness of the powdered phosphate
(that .is, the fineness of the sleve through which it will pass)
should also be stated. A chemical analysis of all the phos-
phates used 1s clearly requisite. The proportions of dissolved
and undissolved phosphate employed should either be arran-
ged s0 that the two manures supply the same amouat of phos-
phoric acid, or that they may bave the simec money value;
the latter plan appears the best for a farmer’s cxperiment, as
the result then shows at once, without any calculation, which
is for him the mast economical manure. 1o making the report,
information must be given as to the mode in which the
manure was applied. The cxperimental plots should if pos-
sible not be less than one-tenth of an acre ; errors dnc to irre-
gularity of soil and thinness of plant are greatly increased
when small plois are adopted. Itis absolutely cssential that
there should be a plot on which no phospbate is applied,
without this the results will have little meaning. The dates
of sowing and of harvest should be mentioned, with a general
account of the weather cxpericnced during the pesiod of



