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Sea-weed as & Manure.

M, Chapais, in the French cdition of the Journal for Oc-
tober, speaks of the quantities of sea-weed collected by
- the coast-farmers of tbcc}ower proviaces, and used as manare
for their land. I was surprised to see, when at Métis Jast
year, how little pains the Scotch and Canadian farmers of
that district took about this valuable adjunct to the ordinary
manare of their barns and stables. On the coast of Scotland,
in Corpwall and Devonshire, in Guerpsecy and the other
Channel islands, after a severe storm, or aven a heavy ground-
swell, large quantities of this curious substance are threwn
ashore in the bays and other indentations of the coast, 2nd so
valuable is it considered a3 a ready-made manare for the land,
that, never mind what operation of the farm is being carried
on, cverything is left at a stand-still, and men, horses, carts,
tho whole strength, in short, of the cstablishment, are hur-
.tied off to the shore tosccure as large a proportion of this gife
of Providence, before the recession of the next tide sweeps it
back into the insatiable maw of the domain of the silver-
footed Thetis,

|
, . To make assure as possible of not losing this harvest of
“the sea, all havds go to work with rakes, graips as the
!'Seateh call dang-forks, and dragging the vraic—Guernsey for
! gea-ware—out of the reach of the waves, leave it on the shore
{till a timo of greater leisure. Heavy work it is, and hurried
' work too; bnt it pays well, as 1 had ocalar evidence some 40
! years ago on the coast-farms of Guernsey and Corawall ; but
in thoso happy districts, there is no rigorous winter, and it is
} at that scason that the greatest abundance of weed is driven
ashore ; whereas, here, our farmers have to content themselves
! with the comparatively scanty presecats the sca offers them.
On the East coast of Scotland I saw them applying heavy
dressings of weed to the stubbles in preparation for roots, the
land being afterwards plonghed with a shallowish ferrow, to
, keep the stoff as near the sarface as possible, a deeper furrow
being given in the spring, I was told, for the purpose of mix-
iog the manure with the soil as much as possble. The Guern-
' seyites, actually cat the vraic with hooks like a reap-hook,
though rather stouter in make, from the rooks on which it
ws, aud cart it off the land at once. About 40 onc-horse-
loads should be sufficient for an acre, though the quality of
the weed varies like other manurial matters,

Some of the species of the alge are eatable, I remember
well the mournful ory of the Edinburgh sellers of  Dalse and
tangle,” alternating with ¢ Caller'on,” which inarticalate
combination, I was told, meant * Fresh oysters”1 QOa the
Welsh <oast laver was collected in large quaatities, cleaned
and boiled—in a silver saucepan, please, though I dare say a
porcelain lined one would do as well—and caten, boiling hot,
with roast mutton : Epule Deorum; a squeeze of a lemon
improves it—crede experto. ) _

They said, in Cornwall, that after being exposed to the air
for -a couple of months, a load of sca-weed wenld go intoa
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enuff-box. This was of course an exaggeration, but I doubt
not that in drying the wraic loses two-thirds of its weight.

A correspondent of the American Agriculturist says that
“Sea-weed is rich in albuminoids, contaiving from 20 to 26
per cent.””  What these figures mean, I really cannot tell, as
they would be equivalent to, as nearly as possible, 4 per cent
of nitrogen, and the weed would be worth at leaet $9.00 o
ton, which sounds absurd  In fact, it is very difficult to say
wherein lies the value of weed as a manure, for both Joho-
ston and Ure sgrev in saying that there is merely a traco of
phosphoric acid ; as for the alkalics, they arc abundant
enough :

Sca-weed from Rona, From Heisker.

Carbooate of soda
Sulphate of sodiumm } e 85 8
Sulphate of soda...ccceericennnn ... 190 80
Chlorides of sodium and potassium 375 365
Carbonate of lime....... vessesseasse 100 240
Sulphate of ¢ .....cvierent o 95 —
Alumina and oxide of ivon......... 100 90
Siliod. ccsrernscerrsnnne cesterasenene . — 80
Sulphur and 10s8...eeveieeeearnenen 85 60
1000 1000

Practically, bowever, there is no doubt about the valae of
sca-weed as a manure, and I prefer an ounce of practioce to a
ton of theory.

DE OMNIBUS REBUS.

Cotton seed meal.—Almost all our English dairy-farmers
uge ootton-secd-meal for the production of butter, and, as far
as I know, successfully. Therefore, when I saw that, at the
meeting of Agricultural Scientists, at Toronto, in August,
Dr H. W. Wilcy, of Washington, in his paper on * The in-
flucnce of food on butter,” stated that : ¢ Frow the milk of
cows fed on cotton-sccd-meal a butter was produced which
fell below the standard of good butter, and wounld at first sight
appear to be adulterated with lard,” I was not a little sur-
prised. I do mot sce why a moderate ration of cotton-seed-
meal shonld injure butter more tham a moderate ration of
crushed linseed, a pound a day of which, besides improving
the health of the cow, I can say from experience adds greatly
to the production of butter without injuring its quality.

Wheat in England.—The average {1889) wheatcrop in
the United Xiogdom is reckoned to be 31 bushels an acre, a
little less than 9,400,000 quarters = 75,000,000 bushels. In
comparing the yield of fi.c crop with the yicld of other coun:
trics, it must not be forgotten that, in England at all events,
wheat is sown at least every fifth year on every arable ficld.
In several countics in Scotland and Jreland, no wheat is
grown, oats paying better.

Soil analysis.— All my readers know that X have no faith
in the atlity of soil-analysie. 1 agree, as I mentioned last
month, with Ville, that the way to find out what the plant
grown requires to perfeut its growth is to make the soil analyse
itsclf. A rather carious cxperiment has been made in Xn-
gland lately, which, thoaugh onc should not generalise from a
single instance, 15 not without interest :

The top foot of the soil of a ficld at Flitcham was found
on analysis to contain as mach potash s is prescot in 3 tons
of the ordinary muriate of potash of commerce, Two plots
of this soil were somn with barley. One of them was supplied
with abundant nitrogenous and phosphatic materials for the

crop, but withor’; potash. The other had the same amount of
nitrogen and phosphorio acid, plus 2 ewt. per acre of muriate of
potash. The potash plot gave some 40 bushels per acre of bar
ley. whilst tae othor gave practically none, for want of 2 owt,
of potash, although the soif contained comparatively so much
of it. Oo writing to tho ochemist who made the analysis —a
very eminent man ie his profession—to ask how much of the
potash of the soil was soluble or available, the answer was all
of it, more or less. Now, did the cros xesult support the ana.
Iytical judgment in any useful way 7 Again, this samo soif
gave on analysis a similar perccatage of phosphoric acid to
potash. In one case much less phosphorio acid. Yet when
the phosphatic.manure was withheld, and the potash manure
sown, the orop of barley was infinitely superior to that upon
the plot from which potash was withheld. Ard who would
have thought it ?

Superphosphate—Agzin, I have to remark that it isa
thousand pities farmers who write for information on the
question of manurcs will persist in using the vague term
phosphate. ¢ 1 put s0 many pounds of phosphate on an acre,”
we constaotly hear, the inquirer never giving any notion of
the constituents of the manurc he has been employing, Su.
perphosphate,or diesolved phosphate, as it is somectimes called,
i3 made especially to supply the crop with phosphorio acid
and nothing else, though, owing to the mode of manufasturing
it, there is always a consicerable per centage of sulphate of
lime—Iland-plaster—present.

The real benefit derived to the farmer from Licbig's sug-
gestion is that rocks and stones containing phosphoric acid ia
a stubborn form are rendered soluble and fitted to supply food
to plants by the simple addition of a cheap form of acid to
the rough material. The process of manufacture is in short
this : apatite, Carolina-rock, coprolit:s, &c, pass from the
grinding rollers to the tank, a certaio amonnt of sulphuric
acid and water is added, the masher, as we brewers should
call it, is started, an amount of heat i3 gencrated by the com-
bination of the ingredients, accompanicd by a pungent odour,
the mixtore is put away into a receptacle of some sort, and,
after resting for a weck or so, becomes dry enough for use.

Daring the process, a very rcmnrkabz change has taken
place in the phosphatic rock : a large proportion of the phos-
phoric acid which had been insoluble in water has become
soluble in that liquid. Take, for example the finest ground
apatite you can fiad, and after mixing 1t with water, in any
convenient vesee), add to it a little liquid ammonia - you will
find no precipitate on the bottom of the vessel.

Now, go through the same process with a mixture of super-
phosphate—mincral phosphate dissolved in sulphurio acid—
and after the addition of ammoniacal liquor you will observe
that the solution has become a solid glutinous mass, consist-
ing of what is called precipitated phosphate. Lime would
have the same cffect as ammonia.

Yon sce, then, clearly, what is meant by soluble phosphate,
and why superphosphate is valued in proportion to the guan-
tity of phosphate rendered soluble in water it containe, Theo-
retically, a perfeotly pure phosphatic rock, {one containing
100 °1,, of phosphate), mixed with perfectly pure suipharo
acid, should yield 61 °;, of phosphate, the balance—39—
beiog the acid employed,  Practicaily, however, the raw ma-
terial is never found pure : carbonate of lime, sand, &o., are
constantly present, The carbonate of Hme consumes acid
cnough to convert itself into sulphate before the phosphate
can get attacked. Some part of the rock-phosphatc is often
found undissolved, and, in calcnlating the value of 2 super-
phosphate, the mannfacturer should make no olaim for this
undissolved rock; the mere faot of its existence in the com-
pleted article proving it to be of a peculiarly stubborn charze-
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ter, or else that it b8 heen insufficiontly ground, aud io
orthier case, usoless to the farmer.

But, with what is termed reverted phosphate it is not so.
As we saw just now, lime added to a mixture of superphos-
phate and water, converted it intc a eolid gelatinous mass;
and to, 1n the soil, the lime always present, acts on the suger-
phosphate after it is spread, and preoipitates the soluble phos
phate, converting it iato an wnsoluble condition. Now this
aitered condition would seem at first sight to bo an entire
nuliiGoation af all previous operations, but in truth, an artiole
hko apatite—whioch in 1ts raw condition, however finoly
ground, is absolutely insoluble in water—once resolved into
solution, is 5 .dc easy of assimilation by the plant, notwith-
standiog that it is precipitated by the clements in the soil,
because In its precipitated form it is in an infinitcly finer state
of division than any imaginable process of grinding can pro-
duoe. It is, thereforo, I think, quite fair that the proportion
of roverted phosphate contained in any superphosphate should
bo oharged for by the manufacturer, though I also think that
the lower the proportion the better. Why soluble phosphate
reverts into the insoluble state in a carefully made superphos-
phate, I really cannot explain, but it ccrtainly does so.

Tho following factors may be found useful in conneotion
with the subject of artifioial manures in general :

AMOUNT OF  MULTIPLIED BY GIVES CORRESPONDING
AMOUNT OF
NItrogen ceevere coveenens 1.214 Ammonia,
0 riee eeees veer 6.3 Albuminoids,
Ammonia «.oeeenn o e 3.882 Sulphate of ammonia.
B netastsaenaeas 3.147 Muriate of ¢
B e venaes 3.706 Nitrie acid.
Y eeveessesianssnens 5.0 Nitrate of soda.
Potash (anhydrous) ..... 1.8 Sulphate of potash.
% reecveccessasenses 1.683 Muriate of
Phosp. acid (anhydrous) 2.183 Phosphaute of lime.
w 1.4 Biphosphate.
u 1.648 Soluble phosphate.
Soluble phosphate...... 1.825 Phosptate ot lime.
Biphospbate ....... ... 1.566 “ u
Lime voeeeennnne ceverenins 1.845 s “
W recrsesnnsieansan 1.786 Carbonate of lime,

Phasphate of lime means tricalci phosphate ; what chemists
cail CA, P, Og that is, 3 equivalents ef lime. 2 of phosphorus,
and b of oxygen.

The reverse of this of course holds good. If we wont to
know, for 1nstance, how much nitrogen there is in 25 lbs, of
ammonia we divide that sum by 1.214, aed fiod the answer
to be ¢ £3+=20.14. Practioally speaking, 14 of nitrozen aro
tyai lo 17 of ammoma—exactly. to 16 996.

Superphosphate exerts a wonderful energy on grass-land. I
remcmber an instance, in England, where a farmer sowed 5
¢wt, an acre on 2 worn out fasture, in the spring, and ia the
latter part of the sammer the picce was ove mass of white
clover, and every cow turned into the field made at once to
the part manured. On the real grasses it has little s no
cffeet ; they reguire nitrogen.

In the States. phosphorio acid—soluble and reverted taken
together—is worth 6 cents 2 pound; therefore. a superphos
phate containing 10 ©, should be <vorth $12,00 a ton of
2,000 lbs, At Capelton manure-works, the price is $12 50,
frco on the oars, which, considering ocartage, bags, &s., does
Dot scem to be out of the way. I faot, we cannot expeat to
ger it cheaper, though I wish the firm would make a hizher
grado containing say 15 vy, of phospharic acid-— tho carriage
wonld be less por unit. In Kogland, they make it as high
as 20 Yy, ; there wo always speak of soluble phosphate, here

of soluble phospharit acid, but by means of the above fac-
tors, the computation of the equivalents is easily mado,

Worn-cut pastures~It must tako a long time to render
gomo pastures tofit to rear oattie and bring them to maturity.
I mentioned in one of the previous numbers of the Journai
several facts in conucction with this subjeot—the grazing pas-
tures of central Engrand, tho chalk-downs, &o.—, none of
theso are over mauured, and still oattle and sheep after hun-
dreds of years do well on them! Tako our Deer-parks, for in.
stance. Oue of these I know pretty well. It consist of 800
acres of poor light Jand on the chalk, and the regular herd of
deor kept on it is, young and old, 800—just ono to the aore.
No manure is ever applied, and no extra food is ever given,
cxcept in a deep snow, which is not encountered onoe in ten
years. The deer feed down along the same track to the
water—the river Darent—cvery eveniog, and althou, h this
has been going on ever since the first Baronet’s time—~1673--
tho keepers' books show no diminution in the weight of the
bucks, and to judge by the pace at which they seamper away
over very rough land, their bones are still firm and their
sinews elastic,

Shorthorns.—The sale of the Duke of Devonshire’s herd
of shorthorns, at Holker, was satisfactory, Bulls averaged
8530.00, and cows, $5620.

Prizes for sheep.—Are sheep considered in our country
parts as relatively inferior in value to ocattle ? I ask-this ques-
tion because, although at the local exhibitions prixes are
offered for bulls, cows, &o., of specificd breeds, sheep are
lumped together, without any distinotion, e, g.: ¢ Prise for
the best owe; do, for the best ram ! This is even worso than
offering prizes for the ¢ best Oxford or Hampshire ram,” as
at the Sherbrooke show; an error that I hope will be eor-
reated before the next season is over.

Top-dressing.—A ourious little catechism closes the Sep-
tember No. of the crop-report of the State of Georgia, from
which I call the following ohoice specimens 3

% Tobacco, rape, beans, lucerne, &o., and all other top-
rooted plants, requiro & deep soil, as well ag the cereals,which
are supposcd to grow near the surface, whereas the roots grow
cqually deep in the soil if they find rich loose earth.”

I have traced the roots of lucerne down four feet in the
sabsoil, but T never fonnd the roots of oats extend more than
six or seven inches at most. Wheat, too, requires a firm well
packed sced-bed.

The best way to use chemical fertilisers for fall wheat, we
are told, is “ to harrow until a smooth surface is made ; spread
the fertiliser broadeast, and harrow until well mixed with the
loose soil.”  Fanoy, in & elimate like that of Georgia, sowing
sulphate of ammonia or nitrate of soda in the falll How
much would be left in the land at Easter ?

*¢ Eighty-eight pounds to 176 Ibs. of sulphate of ammonis,
or 132 10 176 Ibs of nitrato of sods mixed with 220 lbs. of
plaster may be sown broadeastin March.” Plaster hasuo
cffect on wheat or other ocreals, exoept, perhaps, where lime is
catirely absect, a very rare oocurrence; but, continues the
cateohism, “ T prefer the use of 176 1bs. of superphosphate,
with 176 lbs of plaster when the grain is up late i the fall,
to the use of sulphato of ammonia and plaster.

Of coursc tho writer has bsen reading Ville on Chcmioal
Manures, to the negleet of Lawes and Gilbert. The latter
prove clearly enough that nitrogen is the mavure for wheat,
avd ‘that without it, the mineral manures, superphospiate,
potash, plaster, &o., have no effeot, thongh in combination:
with it, they answer well, : ’
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In cvery olimate top.dressings of chemical manures on
graiu-orops should be deferred to the carly spriog. Where
potash is required, as 1t takes a long time to become fit for
roots or potatoes, it might be applicd on land intended for
rootz or potatoes, in the fall, unless in countries where the
snow-fall is heavy, and where, in consequence, there is a rizk
of its being washed away.

Sulphate of ammonia for mangels may be sown on the ma-
nure in the drills, but nitratc of soda should be broadoasted
after the second horse-hocing.

Nitrogen~The price of nitrogen in England to-day, in
mutrate of sode, is 13 cents a pound.  In sulphate of ammonia
it cost fiftcen cents. At Pacey s works, Hiochelega, it can be
bought for 16 cents a pounu i sulphate of ammonia,

Where land is io good heart, 30 lbs, of nitrogen and 40
lbs. of soluble phosphoric acid, without any othcr manure,
should produce a good crop of wheat, batley, or ogts.  This
dressing would cost about $7.00 an acre, and ought to pay
even at gur terribly low price of grain.

Strawberries—A very handy compendium of the best
way of growing strawberries is published by the Dircetor of
the Ottawa Experimental Faxm. The writer, Mr. W. W,
Hilborn, Horticulturist to the Station, evidently kuows what
be is about. I particularly admire his advice on * Growing
strawberries for family use™:

If the following system is adopted, a crop of strawberrics
can be g.own as easily as one of potatoes and with as little
risk of falure :—Selcct the best piece of lund procurable,
where the plants can be cultivated with a horse cultivator in
the same manncr as corn or potatoes. For a family of ten
or twelve persons, four rows two hundred feet long will give
an ample supply for from three to five weeks, if suitable va-
rictics are selected and reasonable cultivation given. Suppose
the plot chosen to be forty feet wide and two hundred feet
long. Plant four rows, covering onc-half of the plot, as early
in the spring as possible, four feet apart and one foot apart in
the rows,

Cut off all the blossoms and first runrers until the plaots
bave sufficient strength to send out several strong runners at
once (which is usually in July) when these may be allowed to
take root.  Stir the soil occasionally with the cultivator and
keep the ground free from weeds. The second half of the
plot shonla be well manured and planted with potatoes, and
after these are dug in the fall the land should be prepared
for planting in the following spring. Plants of the best qua-
lity can be obtained from those first planted for this second
plot. By following this system a full crop of fruit cun be
gathered in about fourtcen months from the time of planting,

As toon as the last berry is picked, plough up the first
plantation, add manure and again prepare the land for plant-
ing the following spring. But onc crop of fruit is taken from
the plants and less time is required on putting out a vew plot
every spring than in cleaning out the old one. With this me-
thod there is no difficulty in keeping up a supply of strong
and vigorous plants for replanting—a most important peint
in successful strawberry culture. A plantation can be made
to bear well for several scasons by cleaning out the rows as
soon as the last fruit is gathered, cutting them down to about
six inches in width and giving thorough caltivation until the
autumn ; but morc experience is requived to manage the plants
under this method than with the renewal plan.

One row cach of the following varicties :—Crescent, Wii-
son, Captain ~ack, and Maochester, will make a collection
that will give a sucecssion of frut for a month in a favour-
able scason, In any locality where other sorts are known to
succeed and arc more casily obtained, they can be used in

place of those named. Itis of great importance to proourc
plants as ncar home a» prossible, or from those who will take
wu:h care in packing them. Failure is often due to the oare-
less handling of the plants while out of the ground or to want
of care in packing them.

Harvesting potatoes.—Potatoes are, or ought to be, a
oivaning or fullow crop; wherefore I do not like to see them
left on tho ground two months after they are ripe; for to say
nothing clse, the haulm being once dead, the weeds get a
chance to revel in the rich carth, to ripen and to scatter their
seed. A poor crop indeed of this esculent! The Huntingdon
folk arc importing their potatoes for the winter from Qatario,
and even on land full of dung in this neighbourhood, the
tabers are muall 2cd of inferior quality. In England, the
crop is enormous, and it would not surprise me to sce 2 good
many ship-luads arrive thence in the spring at both Ganadian
and States’ ports. As for foulness, I never saw land in such
a condition as it is this autuun. Below Quebes, at Métis
and so on, potatocs are selling for 373 cents a bags; here,
they ask $1.20 1

Siéage corn.— Neither Dr. Craik, of Ardgowan, nor the
Mesars. Dawes, have ncarly room coough for their corn in
the siloes.  Such a lot of it! Some stalks 15 feet high! And
uow, Oct. 9th, more than half the crop is still standing, the
leaves all dead und withered of course; but their managers
must not be blamed for that as the weather has been awful.
Ten acres of second cut clover too, utterly spoiled, and lying
in the field for manurc—20 tons, at least 1 never saw .such
a sccond crop! If it had only been casiled as fast as it
was out !

On this subjeot, ensiling olover, T was pondering the other
day, aed I made out the following calculation, in accordance
with Wolff's analysis of two plants, clover and fodder-corn,
as ensilage :

DIGESTIBLE NUTRIENTS.

! 1] .

{ Albumi- Carb- Nutritive

H Water-| " noids. bydrates. Fat. ratio.
MAIZE.e cvrencene . 82.00, 1.00 | 10.19 | 0.5 11.4
Red-clover ) 79.%0 3.06 | 8.10 1.70 4.00

Now if we add the fat to the albumiaoids in each case, and
multiply the product by 4.30 cents, we shall get to pretty
nearly their value, and the carbhydrates multiplied by .9 of a
cent will be about their worth: the two sums added together
will give the valuc per 100 lbs. of the whole ; thus :

Alb. Fat. cts.
For the corn; 1+0.54=154 x 4.30 = 6.62
Carb. ots.
And 10.,'9x .9= 917

1579 cts. per 100 lbs.

For the clover; 3.06 4 1.70 x 4.30=20.46
And 310x9 = 933

29.99 per 100 bs,

So we sco that corn-silage is worth very little more than
half as much as clover-silage.

But this is not all. On corn-silage alone, animals would
soon starve; and thisis true practically as well as theoretically,
its nutritive ratio being as 1:11.,4; and that of the other,
1:4 being a porfeot food, olover is clearly of much greater
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valuo than corn, look at it in whatever way you will. Not that
even olover-silage should be given to any stock alone, on ac-
count of its mechavical condition it would probably scour the
beasts frightfully.

To get at the value per acre of the crop I will take the
two grown on tho same furm in adjacent ficlds, probably in a
nearly equal state of fertility, I mean, of course, the alover.
aud corn-fields of the Messrs. Dawes.

The corn, I judged, in September, to be likely to yield
about 25 tons to the acre, and I do not think I underrated
it. The olover had ccrtainly 3 tuns of hay an acre to its first
crop, and more than two for the second crop; but let us say 2
tons : making five tons in the two cuts, These 5 tons of hay
would have required certainly 20 tons of green clover to ac-
count for the difference between the orep standing and the
hay made from it Thus, We ucrive at tne following figures .

tons. cts.
25 =50,000, at 15.79 per 100 Ibs -8 7895
Clover... 20= 40,000, at 29.79 por 100 lbs, = 119.16

Leaviog a balance of $40.21, per acre, in tavour of the
clover, to say nothing about the comparative cost of the cul-
tivation of the two crops, whioh, of couree, is very great,

Of one thing I fecl very certain : on farm manured and cul
tivated as are those of the Messrs. Dawes, on which a gecond
cut of olover oan be reckoned upon every year, it would pay
the proprictor to build a silo cxgressly for this purpose,
Though our carly hay is generally pretty sure of a good
season for making, the aftermath has generally to be fe.l off,
on accaunt of the weather being, in September, too ‘catching’
to risk the mowing of it for bay, second cut of clover being,
for some reason or other, almost as casily spoiled by a shower
when nearly made as tares are,

Modes of cultivating potatoes. — How opinions Aiffer
about the sumplest agrioultural processes! Marion Wilson, of
Fuirfax county, Virginia, bolds that * the chicf eauscs of po-
tatoes rottiog arc duec to improper planting and ocultivation
As far a8 my observation goes I have never scen potatoes
planted in drills, and hoed culture adopted, that proved a
suceess. When a boy, I was taoght to plant potatoes in hills
and rows. The first hoeing was mainly to cut up the weeds
and the grass, and to loosen the soil; the second time, the
hills were rounded up as large as a bushel-basket or larger.
This treatment always insured a yicld of from 330 to 400
bushels, while drill planting and cultivation (korse hoeing, I
presume) seldom yield more than from 150 to 200 bushels to
the acre.”

Mr Wilson misses two important points : 1st Since he was
a boy, the land of his state has been pretty well scourged by
injudicious oropping ; and 2nd, labour is so much higher
uow than ¢ before tho war,” that without the horse-hoe and
the double-mouldboard plough, the crop in question could not
be cultivated profitably. As for the drill system of potato-
planting causing the disease, that I need not say is an absur-
dity ; but there arc still people who persist in carthing up
their potatoes to an cxtravagant height. I am couvineed,
after much experience in growing potatoes in all kinds of soil
from the plastic olay of Kent (England) to the light land of
Sorel, that planting the sets in deep, 24 to 30 inch drills, with
very little carthing up, will prove to bo the best way to in-
sure a good yield, Why confine the rootlets of the plant to a
space of 12 or 15 inches, when you might let them wander
over 24 or 30 ? Then, the cartbing-up should leave a flat
top to the drill, to prevent the rain, of which, in ordinary
scasons, we do oot have too much, from ranning of into the
open farrows and so into the ditch. In fact, except on
heavy clays, T should not carth up at all, but horse-hoo as

long as I could without hurting the haulm, and if a fow of
tho tubors were grecned by the sun, I would kecep them for
seed. In practice, I carth-up no orop. My corn—Stowoll's
evergreen—9 feet high, stood the gales of this most exposed
situation without one stalk going down. On heavy clays, in
low situations, running the plough between the drills may be
a necessity, but as surface drainage, not as a part of the pro-
ccss of cultivation.

Tolding sheep—Who @. G. the writer of the following
article in the ¢ (‘,? untry Gentleman ” may be I koow not. One
thing I kpow, he has the root of the matter in him :

Fulding or penning sheep.—1It is the penning of sheep so
as to cat forago and root crops on the land by moving the
pens or exteading them day by day, which enables Eaglish
and Scotch farmers to keep such great numbers of them in
comparison with the few found on the farm in the United
States. It is also this system of folding which cnables the
shepherd to pay so much more attel don to the flock, and
Leep them in uniformly thriving condition from their birth
till sold to the butcher, and also it is the reason why on every
farm of any importance there is a shepherd who has generaliy
become an institution, for on good farms the best of workmen
are employed, and seldom change places. The climate of
Great Britain permits sheep to remain in the open air day
and night all the year round, and therc are very few vhich
are ever put under cover, ewes, for a short time, when they
have lambs early, so this penning of sheep is better than soil-
ing, for it not only saves the hauling of the crops to the
homestead, but costs nothing to cart out the manure, as that is
returned at once from the dung and urine of the animals
dropped regularly as they arc moved daily on fresh ground,
and the oileake from the United Siates, which is given to
fatteniog sheep, has an extra value in the cxtra worth of the
manure.

If southern planters could keep cnough sheep to have a
shepherd, their winters would allow of folding, and eoriching
their fields for cotton orop by cating crops of tarnips, rape
and carly forage, with cottonsced meal, &e., to put flesh, fat
and woo! on sheep, and fioe, fat fertility on the soil peaned
over by the flocks. Stress is laid on baving 2 shepherd, for
when one is not cmployed, and there i3 no regular system of
management, there will soon be no flock worth looking after,
If the fields, which lic in weeds in the South, restiog as it is
called, could be growing carly forage with some crops to fol-
low, such as rye to commence, thea clover, millet, rape and
turnips ; mutton and wool would make double what cotton
docs now, and from the soil euriched by the droppings of the
sheep the cotton would be double what it formerly was.

As now the land has to oe fertilized by purchased manure,
if that was wused in future to inorcare the bulk of the forage
to be caten by the sheep, nothing more than the fertility left
by the sheep would be required.

[t is very plain to be scen that the English furmers conld
not pay their rents withoat the system of sheep hushandry,
on the arable districts at any rate, therefore it seems well
worth while to dispassionately consider this subject. G. G-

ArTHOR R. JENNER F'UST.

Lo e

Suggestions in Harvesting Corn.

Thero are several operaticss in conncction with the harvest-
10g of corn, which may be worthy of suggestion to the young-
cr and more inexpericnced portion of our readers,

Mowers and reapers may be cwployed for cutting the stalks,
where the smaller uorthern varictics have. been planted. A
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small reaper will cut one row, a large onc may take two rows,
sithough with more inconvenience. The large southera corn
is too coarse for outting with a reaper. It tho ground has

Fig. 1.

been softened with rain, the wheels sink too much and the
work wiil be difficult. There are many instances, therefere,
when the cutting must be done by hand. For this purposc a
common sickle answers well, or the cutter made on purpose,
fig. 1. 'Where corn has been sown thickly for fodder, and
the stalks are small and not enoumbered with ears, a self bind-
er has been successfully used, where the gronnd has been

*7 o058 -
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sufficiently firm. It is probable that in future wider wheels
will be given to the reapers for this purpose.

In outting up by hand, labor will be saved by adoptiog a
regular system of steps, The accompanyiog plan of the 25
hills forming a shock (fig. 2), shows by the numbers how the

Fig. 3.

opera:or begins and completes the work. He takes three
hills at a time, beginning with number one. Many steps will
be saved by adopting such a system. With small corn, a

greater number of hills may bo taken at a time, and larger
shocks made,

The small northern corn, whon sown for fodder, gives a
heavier return when planted thickly, the more numecrous stalks

wmaking up for the deficienoy of size.

For drawing the freshly out corn, for olearing the ground,
or for conveying it to the silo, the wagon represented by fig,
3 is very convenient, the platform on which the corn is placed
being only a foot above the ground. Tt consists of a long,
bro- 1 frame, suspended by chaius under the axles of a com
mon farm wagon. A reach 20 feet long gives sufficient length
to the platform, and places the two axles 18 feet apart. Cut
this reach from a green tree, ourving downwards a foot. Small
sized shocks of cut eorn aro placed casily and rapidly on this
platform and drawn off the field.

Corn fodder, sown thickly, is very apt to heat and spoil
whea placed in a stack without ventilation, It is nccessary,

therefore, to provide a chimuey in contre for the stcam and

hot air to cscape. A modcratesized tree, with two threc
rails placed about it in an upright position, answers a good
purpose fiz 4. TIn the abscnce of a tree, two or three rails, or
longer poles of any kind, may be set upright a foot apart.

STrRAIGHT Rows.—Farmers who have tried the advantages
of str ight rows und the defects of orooked ones, will now have
an opportunity ofobserving their comparative value, A straight
row may be cultivated leaving very few weeds; the crooked
oo¢ will be more or less infested with them. Fig. b showsa
straight row, and the close caltivation to the plants; fiz. 6 a
crooked row, where it is impossible to work closcly to the row
withi ut tearing up a part of the corn.

How to Grow Fine Celery.
STORAGEF.

So fur, this season’s weather has been all that could be
desired for sctting out the plants and also for stirring the
soil about them. As the season advances, do not omit oniti-
vation and workiog as described in the last paper, for itis
every bit as ¢ssential to the well-doing of the late-blooming
oclery as it is to any of the carlier erops, Only with the latter,
the many weeds sprioging up readered cultivation imperative,
while now with the erop under consideration, but comparati.
vely few weeds are likely to intrudo, so that it may appear to
some necdless to work them, but it should be remembered
that cultivation is to be done for the benefit of the growing
crop, not mercly for destroyiog weeds, this being largely in-
cidental to the cultivation,

But now although the plants may have been first olass,
the soil very thoroughly prepared, the planting properly doae,
and a very fine growth secured, yet tho mest importaut part
of the process of preparing celery for warket is yet to bo con-
sidered; its importance is mainly due to tho fact that the
bulk of the dewmand for cclery comes during the winter, so
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thut tho orop must be so stored as to preserve it from frost,
in such shape that it will bleach and in a situation free from
water during tho winter. I propose in tho present artiolo to
desoribo the method of storage employed by a grower, Mr.
Phillip Wall, near Buffulo, who has thic geason nearly a hua-
dred thousand planted.

Mr. Wall'’s land is of & muoky, swampy nature, well drained
and capable of producing cclery of as fino quality os comes
into the Buffalo market. In order to extend the season as
much as possiblo, ho has (after many yoars of experiment)
como tv follow the plan of storing about half his crop in
tronohes aqut of doors, but well proteated, and the other half
in the ccllar, which is close to the field in which the celery is
grown, as on ono side is a slight clevation which was utilized
in its construction, It was dug out along the side of the bill,
whioh io the oross seotion, fig. 1, is shown at g and which
forms one side 4 feet high, while a stone wall ¢, 2 feet thick,
aleo 4 in height, forms the other side, the ground from the
excavation, being thrown up against it from the outside, as
shown at f, the rear end being like the front side. The front
end, as well as the doors, which open inward, large enough to
admit ono horso loads, is made of a double thickness of 1 inch
boards, having a space of 6 inches filled with sawdust; the
sides and rear are lined with inoch lumber, and boards a foot
wido aro placed ov. edge lengthwise on the floor, asat d d,
which represent paths between the celery spaces ¢ ¢ c.

The roof is so made as to combine lightness, strength and
warmth ; @ represents inoh boards sawed to a length that would
form a span, the peak of which would be 2 feet higher than
the side walls, or 6 feet from the ground, thus allowing a man
or horse to go in without difficulty, After the first board is
down, a layer of straw b b is put on it, thick enough so that
when the sccond board is pressed dowa firmly the straw will
be » foot deep; on the sccond board another similar layer of
straw is placed, wkich is then lightly covered with matoked
boards, the cracks of which are well battened also, in order
that no water may soak through. The outer edges of the
roof are trcaled as shown in fi. 1; wherever the soil is not
sufficiently porous (as in the case with Mr. Wall's), at g, to
allow of the free escape of water from that side of the roof, a
tile or or other drain should be provided, as no water must
enter the collar, On the fside, the water will take oare of itself.
At cqual distances from the centre to the sides an upright
support £, consisting of a 2 by4 scantling of the proper length,
about 5 feet long, is set on a briok, while at the top, an inch
strip 4 inches wide is run the entire length of the veof, which
in this case is 100 fect, 12 supports being used on easth side,
24 in all,

In the front end two windows are placed as seee in fig 2,
for in this buildiog celery is prepared for market during the
winter, and some lght i3 necessary while it is not sufficient to
intorferc with the blanching process. In storing the crop as
fust as the plants ave dug, some earth being left on them,
they are loaded on a one-horse wagon which is then driven
through the centre olear to the further end where tho roots
are packed as close together as possible, upright on the ground
fver, w the three spaces ¢ ¢ ¢, the packing being oarried for-
ward while the horse and wagon is each time backed out,
until the space is filled up to six or eight feet of the
door. ‘Thus packed. this cellar will hold between 40,000 and
50,000, and this is marketed along from Thanksgiving until
the fore part of January, after which the trenches are opened
and the celery sold off by early spring,

Mr, Wall's land where the celery is stored being of 2 sandy
character affords excellent natural drsinage, so that making
trenchies or other reccptacles for storiog is only a simple mat-
ier of scleoting the most convenient place, and then digging
to the proper sizo. Io our immediate neighborhood, on the

other haud, it is fur difforent, 8s we have no natural drainago
whatover, the soil being not at all sandy and the sabeoil cn
extromoly non-porous olay; but as illastrated in fig, 3, alittlo
cxtra expense for tile, and for digging the trench alittle
deeper will cnable one to overcome tho peril of water standing
about the plants during the winter, This matter of water
while the celery is in storage, wo might say for the bonefit of
more inexpurienced readers, is the one important point in the
safe keeping of celery, numberless being tho instances to our
knowledge when the fruit of an entire season’s work was coin-
pletely ruined through not sufficient care briug taken to pre-
vent the gathering of water, which zompletely rots the stalks,

Tho trench at fiz. 3 is dug of whatever size is considercd
the most conveniont, the depth being regulated by the length
of the celery stalkes, the top leaves of which should be sev-
eral inches above the surface of the soil. The tile is laid
along the bottom, and about six inches of soil placed over it
and firmed somewhat; the drain of course having sufficient
fall to allow the water to be quickly carried off—3 fall of an
inch to a rod having proved quite satisfactory. As many of
such trenches can prepared as may be required previous to
commencing to dig the celery, and then the packing will pro-
oced quite rapidly.

For protection during the winter (the storing not being
done either-in cellar or trenched until danger of severo frecz-
ing ) the trenched cclery is first covered with a thin layer
of leaves or straw, and as the weather becomes colder the
covering i3 gradually ivercased in thiokness, until by the timo
hard winter weather is 2t hand the cover will be about two
feet thick.

We may add that the estimaled cost of this houso was
something over $100. Hemlook lumber, rough but good, of
good quality and matohed, was used for the reof —it requir-
ing something over 5,000 feet. The sides, ends and wall use
1,360 feet, while the soantling for roof supports measured 250
feet, making a total of 6,700 feet, the price per thousind
keing 812, The cost of crection is but slight, but of coarse
will differ in various localites, as will also the price of lumber,
For the stone wall no special expense was incurred, as the
stoncs were right at haod and no .cilled labor was required
to put it up; of course where stone must ba purchased, such
item must enter into the ealoulation.

E. B. SBuxMry.
Nicgara County V. Y.

———————

Your correspondent, Mr. Wilson, can learn much more by
stauding over his cows and feeding them himself than by
consulting a ohemiat as to the rations to feed. To illustrate,
under chemical analysis, it is admitted that late cut timothy
hay is richer than early out, and yel the cow’s laboratory will
find more nutriment in the carly-cat timothy.

It will be noticed that I have said above that I could take
any good Jersey cow that was giving four gallons of milk,
and by feed reduce the flow of milk and increass the quaatity
of butter. X canunot do this with every one. I have found
some to increase the guantity of milk under my system of
feed, and bave almost invariably found that they proved fail-
ures in the test room.

Just here is why the experiment stations is misleading,
They take two or three cows, or half a dozen,- and they
may or may not get good butter cows with which to cxpe-
riment, and thea all cows are to be judgo alike. The general
public will find it more to their interest to do their own ex-
perimentiog, and they will find that cows must bo fed asin-
dividuals; that you may have a sort of geroral idea as to fead,
but cach individual mast be studied. .With this I ‘now
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dismiss this question, and say that I do not intond to be drawn

into any controversy, and I have not the time or the inoli-

nation to dispute over a matter that does not concern me.
Country Gent. W. J. WEBSTER.

Growing Fine Pansies.
JOHN. F. RUPP, OUMBERLAND CO., PA.

The Pansy has undergone wonderful improvement within
the past few years. This summer I have had Pansics which
wcre as near perfestion as could well be looked for. They
were very large, of ciroular form and of the most beaatiful
color. Many porsons came to see them, and the invariable
comment was that they were the finest Pansies they had ever
seen, In the following I give my mcthod of growing theso
perfect flowers,

Seed of the very finest varieties bought from reliable sceds-
men, was sowed carly in August in a well-prepared bed. The
seedbed was located in a well-aired, sunny spot in the garden ;
the ground being sifted to a depth of about three inches, and
a good awount (about oncfourth) of fincly rotted stable
manure mixed with it. The sced was sown thinly in drills
onc fourth inch in depth, the ground firmly pressed, and light
watering given. The bed was at once shadedwith a muslin
sash raised cight inches from the ground., This shade re-
mained until the plants were up, when a lathe sorcen was
substituted, which was removed when the plants had made a
good growth, .

The ground had not been allowed to beecome very dry, a
sprinkling being given promptly as the surface dried. At
the time of sowing the seed I also prepared a compost by
mixing in a heap of equal parts of cow manure and good gar-
den soil, letting it remain until wanted for use, In the be-
gining of Qctober the Pansics were transplanted into a bed,
made close against the east side of the dwelling house, and
prepared by digging to a depth of twelve inches, throwing
out the clay or any poor s0il, then putting in the compost ot
cow manure, having it well mixed and tramped in quits firmly
until the bed was full.

The glants were then set in at a distance ofsix inches apart
cach way and kept well watered until established.

Latc in the fall 2 heavy mulching of finely rotted manure
was given to proteet the plants from severc freezing, Early
in the spring this was removed from olose around the plants,
allowing it to remain on the bed. When they began to bloom
all the flower-buds wero pulled off until the plants attained a
good, strong growth. The flowers then were of very largest
and fivest. All not producing flowers up to the standard
were pulled out, so that secd of none but the finest would be
gathered.  When the ground became somewhat dry, a good
watering was given. The bed being in shaded situation it was
proteoted from the hot afternoon sun and produced a perfect
mass of Pansies during the cotire summer.

By giving them a little extra care and selecting a protected
place for the bed, any person can grow Pansics to perfection,
and can find a source of exquisite delight when lookiog into
their beautifal, smiling faces, — Pepular Gardening.

BEAN CULTURE.

" Eps. COUNTRY GENTLEMAN — A teader of your paper
residing in Kentuoky, asks for an artiole on bean culture, and
requests that I go into details, s0 as to cover all the aperations

of plantivg, cultivating, harvesting and preparing for market.
This I will gladly do, although a part of the work of tho
present season is already done. As an introduction T will
say that perhaps no other orop will give as largoe profit on
thin land a8 beans, and certainly no orop that I am familar
with will leavo the land in as geod condition for a wheat orop,
and for these reason I liko to grow them. The only serious
disedvantage in the management of the crop is the liability of
damage by wet in the fall, makiog it nccessary to pick them
over by hand, whioh is tedious and expensive.

Beans should not be sown until June, and in my latitude
T sow as near the 10th as the weather will permit. This is
for the Navy, but the Marrow will boar sowing later, and I
have put them in July 4, and harvested them Sept. 12. I ad-
vise carly plowing, however, in order that any weed seed may
start and that the land may bo clean and mellow at seeding
time, Itis, I thiok, a great damage to the bean orop, on
clay land espeoially, to have a heavy rainfall soon after they
are sown, as it is liable to cause more or less of the seed to
rot, and if tho land is packed hard the plants come up weak
and start slowly, and a orop of weeds start with them. So I
advise that the land be made ready and the seed sown carly
in June, as soon after a rain the land will work nicely, and if
the beans come up be’ore the next rain and get a start to
grow, it is a great advantage. We sow with the forec-feed
wheat drill, and use from three pecks to a bushel of seed to
the acre, but as we do not use all the hoes you cannot set the
drill by the gauge, but must measure out afew quartsaund test
the drill on-a measured picce of land until you get the right
quantity. Our drills are set to sow wheat cight inches apart,
and in sowing a bean crop to be cuitivated by horse power, I
use every third hae, which makes the rows two feet apart. I
have seen large ffelds sown by stopping only overy third hoe,
sowiog two rows eight inches apart, and then leaviog a six-
teen-inch space. 'When sown in this way the beans are not
cultivated at all, and are harvested by cutting with the mow-
ing machine, and this close planting is to coable the beaus to
shade the land quickly and prevent the growth of weeds.
When the crop is cultivated, avoid throwing earth to the
plants, as the cods of the pods are likely to be damaged by
it, and make it neocssary to pick them over by hand.

The ordinary way of harvesting is to pull by hand, and
the beaus are luid roots up in rows, leaving room for a wagin
to bo driven between them to load. The beans ought not to
stand wntil ripe, or there will b loss from shelling, but most
of the pods shonld be yellow. If they can be put on racks
with a chance for a eirculation of air betwcen them they may
be pulled before any of the pods tura yellow, and will cure
out and make a very bright salable article, and when baut an
aore or o is raised and there is pleaty of barn room there is
less risk in this way thao any other.  Beans may be left out
through heavy rains until the pods are quite black, without
any damage to the bean, if they are spread thinly on a closely-
trimmed hedge or rack, or on the tables of a field where
broom-corn has been out, as the rain will run through them
and they dry out soon.

With a large crop, a threshing machine is sometimes used
to thresh them, but they oan be threshed se oheaply and well
by trampiog with horses, that I always employ this method
Do not try to thresh them in damp weather, but either during
dry bot weather in autumn, or in zero weather of winter,
they will become so dry as to thresh very casily. Be sure
and have barn floor well covered, as if there are thin places
the horses will gplit somo of the bheans which imjures their
appearance ‘and sale, but with a foot or .50 of viues betweon
their feet and the floor this cannot happen. Clean with the
faoning mill, and if there are no spoiled beans they may be’
sacked for market, but if there are, they must be hand-picked.




NovEMBER 1889

THB ILLUSTRATED JOURNAL OF AGRICULTURE.

169

I geverally give this job out to women, sund can get them
picked over at 35 cents per bushel, if not very bad, but some-
times it costs 50 cents. If I have omitted any details I will
gladly answer any questions that may bo asked.

Warvo F. Brows. - Butler County, O.

——ee s

MILK.

SusMARY.—Introduction.—Normal milk.—Its density.—
Cowposition.—Fat globules —Nutritious value of mitk.—Its
clements,—Compared with meat and eges.—Milk a perfeot
food.— Comparative value of milk in its differcat conditions.—
Variations and deterioration of milk,—Thuir causcs.—Diver-
sity of races.—Ages of cows.—Their habits.—Health of ani-
mals,—Medium in which they live~——Food of milch cows.—
Their fitness for milk-production,—Effect of milking—Time of
calving.—Age of milk.~—Ferments or microbes in milk.—Me-
dium in which milk is placed.—Acsidents to which milk issub-
ject.—Poisonous milk.—Poor milk,—Galactorhma,—Bitter
mitk,—Salt milk.—Mi.k with rotten-cag flavour—Milk that
sours or coagulutes on leaving the udder.—Purgative milk.—
Viscous milk —Milk that will not curdle.~Milk, the butter
of which will not ¢ come.”—Clotty or gramous milk.—Milk
wh]ich ocurdles in boiling.—Blue milk.~—Yecliow milk.—Grecn
milk,

Lecrure B8Y M. J. C. CHAPAIS.

AMr, President and Gentlemen,~The work our socicty is pur-
suing is of a complex natare, Its prineepal object is the deve-
lopment of thedairy-industry. To suceeed in this development,
it must endeavour to give to its members a complete theoretical
course of instruction bearing upon all the braoches of the 1a-
dustry, and place within their reach that practical informatioa
withont which all theory is inapplicable and useless.

The practical part of its work is carried on by our socicty
by means of dairy-schools, of a well planned system of inspec-
tion, and of praotical lcotures in the making of checse and
butter. As to theorctical seience, we labour for its dissemiona-
tion by these anounal meetings, by the lectures that are here
given, by the memoranda of the inspeotors which we lay before
the publie every year, and specially by our published reports,
in which are to be found all e letures and essays which
arc submitted to us at our mectings or clsewhere,

From any point of view, the print:d reports of our society,
which I have just meotioued, are the most powerful agents
for the propagation of the theoretical soience of the dairy-in-
dustry which we have in hand, it is thereforeneoessary that
they include the data on all the numerous questions allied
to that industry, so that whoever desires to consult them may
find there all the information he may want to help him to
dive into the arcana of the seicoce he desites to study.

INTRODUGTION,

Tt is in virtue of the privciple I have just laid dowo, that
I have selected to-day ** MILK " as the subjet of the lcture I
have been invited to give before you. Indeed, as, some time
ago, I was runoing over the scries of reports of our society,
for tho purposo of refercnce, I observed that, almost all the
subjeots allicd to the dairy-industry had been then treated in
a special maoner, exoept the ono I consider the base of all the
investigations which our society makes, or causes to-be made,
in pursuit of tho accomplishment of its work.

Here and there, indecd, a word or two about milk has been
dropped as if by chance. The way of treating it in making

butter and cheese has been shown.  But nothing speoial has
been said on the subjeat of its nature, composition ; nutritive
value, the variations and ohanges it undergocs, of the acoi-
dents it incurs, before it enters the butter, or cheese faotory,
I say nothing, and that is rathor n strong cxpression; but it
will be allowed that these points have only beon summarily
touched upon, beyond that which relates to the immediate con-
neotion with: butter and cheese of which milk is the raw ma-
terial.

I am here then for the purpose of filling up what I con-
ceive to be a void in the reports of the socicty, regrettiog all
the samo that others more expert than I have not undertaken
tc do it bofore. ’

To throw more light upon the points I am about to treat,
I have divided my cssay ioto three distinot parts: in the firat
I shall epeak of milk in its normal state, in the second, on
the variations and changes of milk, and, in the third, of the
accudents that befull milk.

MILK IN ITS NORMAL STATE,

Normal mulk i3 milk as it comes out of the cow's udder,
before it has undergone any ohunges by contact with the air.
At this first phase of its existenee, it is made up of the fol-
lowing clements, whose proof is due to a great nuwber of ana-
lyses. I givo three series of these elements; onc comprising
the maximum of solid matters, another the medium, and the
third giving the minimum.

The analyses of Doydre give tho following result :

. .

Mazx. Med.©  Mia.
WaLer. ceveevieeinnn connenns 82.67 8760 91.01
Fateieeiiiniiireconaenceonne 5.40 3.20 1.90
Casein and albumen ....... 580 4.20 299
Milk sugar..cc.ceees vaeenne . 525 430 3.90
Salts..cceenrivenieee ... . 0.88 0.70 0.65

Under the head of density, compared with water as 1,000,
milk gives the extremo figures of 1,026, to 1,036. To make
it plainer, let us say that a vessel, which would hold 1,000
ounags of water, would hold, if the same bulk of milk were
put into it, from 1,026 to 1.036 ouuces of the latter, accord-
1ng.to the riochuness of the sample.

As regarda bulk, water is the basis of milk, and it would
seem to hold enough of this without the dealers adding an
cxaess of the basis, a thing they havo the reputation of doing,

The fat is contained in milk in the form of globules. Cer-
tain chemists have asserted that these globules are enclosed
in a sac or membrane, but nowadays, the conclasion scems to
be that there is no such thing as this membrane, Such is
the decision (opinion formelle) of Duclaux, professor in the
faculty of sotcace. and 1 the Institut Agronomique, of Paris,
pablished in 1887.

Casein is preseot in milk in two forms: in saepension, and
in solution, :

Albumen is present in solution ; but here comes this same
Mr, Duoclaux, declaring that all the chemists who have written
before him have mistaken cascin in solution for albumen, And
1t must be allowed that the demonstration is plausible.

Laotine or milk-sugar, is the sabstance that gives milk that
sweet taste we all know.

Follow, the salts contained in milk : .

Phosphate of lime;

¢ ¢ magnesia;
i “ jron ;
LU “ goda;

Chloride of sodium;

Carbonate of do,
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OfF the six salts mentioned, phosphate of lime and ohloride
of sodium, arc the two dominant oncs.

Now that we koow the composition of milk, lot us sec what
is its nutritive vaiue.

Milk dried at 230° F. contains, according to Boussingault :

Carkon coevee ¢ vicirecniecciicneniene sesrveccees 049
Hydrogen ... ... ... rease seesssersuesancseienses 8.6
OXiZeN .eureriiniaiireaeencanenness ceeereseaann . 279
NILTOZEN weucereircanisreecnesssess sarssnos sonaneses 490
Salts.ceenereeiseeas crercrtranars oo nsaens serecosesas 49

It compares with meat and eggs thus : 100 part cor.ain of

Albuminoids, Fat.
Boneless meat...... ooeeciiccincininenan 19.5 2.0
Bgas coviieer ciiiieat vreens - ceecaeaeeenns 12.3 1.0
Mitk .. o vt ceeeaeees . seerenssnessenee 4.3 33

Milk is called a perfict food, and it well deserves the title,
for by its nitrogen it forms the tissues or muscles, its sugar
aids heat and respiration, assisted in that officc by the fat,
which in addition composes the fatty matters of the system,
whiie the saits serve parily o fors: the bonce and furpish the
ajkaline s2lts of the blood, the urines, and the sweat.

Another calculation, made from the food poiot of view,
proves that the comparativs value of milk in its different
staies is as follows

JPor 100 parts of pure milk, an equivalent is
300 ¢« w ¢« of skimmed,
450 of butter-milk.

& & &

ON THE VARIATIONS AND CHANGES OF MILK

If the normal mitk is on the average such as I have des
cribed, its patare is nevertheless very chaogeable, and this
mutability often lowers or rais.s this average, and makes milk
chapge its quality according to circumstances. The camses
of thesc variations are numerous; the most common are : di-
versity of breeds, the age of the animals, their habits, the

attains he. tenth yoar, both quality and quantity of milk be.
gin to fall off,

Every change in the habits of, or in the mode of keeping cows,
produces a variation in,and cven a deterioration of, their milk.
Thus, a cow sold by the owner 88 a good milker has been
known to suffer a great loss of solids in her milk after chang-
ing hands, Her wilk, taken from her on her arrival at her
new home, when she was weary from her journey, and when
she had been worricd and bullied by her new companions,
and another sample taken after she have rested a few day,
were both apalysed :

The former gave :
Solids per 0eDticeeceiernccaenas creeens eavessen 11.28
Of which, batter-fat...covverianrecs ceeaens .ee 2,16
The second gave:
Solids per cent......ocuviniiaenn veveniiieiiaans 15.08
Of which, butter-fat....cc.ceees voiacninne oen ue 5.54

Every cow that is ill-treated, frightened, disturbed in its
habits of life, though it may not show such a notable variation
a3 above, still suffers considerably in the quality of its milk.

It has been stated ihat cows, whic. are obliged to travel
about a good deal in grazing, give a milk richer in cheese, but
poorer in butter than those cows that are soiled in the cow-
housc.

The health ofithe animals is the thing that hasmost effect
on thie sceretion and the quality of milk. A little farther on,
I shall have occasion to mention instances of discases, of
wounds that deteriorate milk in such a way that cither eje
or palate can detect the fau't. At present, I will only speak
of those cases in which milk, thoogh still well-flavored, is ie-
fested by germs, bacteric. or microbes, invisible but certain
vehicles of diseases, often mortal, to those who driokit. 1t
is now admitted by physicians that the milk of cows affected

by tuberculosis conveys that discase to certain persons who
drink it, and whose constitution is such as to be fit for the
prop :gation of the germs of this terrible complaiot  Diphthe
ria, soarlatina, typhoid fever are also said to be transferable to

health of the cows, their lodgings, their food, their characteras | ;an throngh infected milk. (1) One observation : cvery time a

milkers, the effect of milking. timie of ealving, the age of the
milk, ferments or microbes in milk, the place in which milk
is kept : we shall proceed now to study eacb of these poiots.

The difference of race is ope cause of the great difference
in the quantity of milk given by cach of them. The butchers’
breeds, such as the Herefords, Devons, Aogus, Susses, &e.,
gencrally give but little milk. There are, however, races

which though well snited for beef, still farnish good mileh ‘

cows as well ; the Darham or Shorthorn is one of thum. Then

cow that gives a large quantity of milk falls off in spite of
good feeding, yon may be quite sure that she is attacked by
tuberculosis or, in other words, consumption.

As a genersl rale. if a cow 13 nowell, her milk immediately
beeumes deteriorated.  The same thing ocears when she is
secking the bull.

The lodgings (miliew) of the animals have great cffect on
the chaoges undergono by misk. I spoke in the last pama
graph of the germs of certain discases that are commuaicated

come the dair:y cows, the Ayr-hires, Jcr§cys, Gucrnseyg, _HO" to man through milk. Now, some of these gerais may exist
steins, Canadians, Dutch, &. These give great quantities of  jg 3 cow's -nilk withoat her bsing ill. They are commaunicated
milk, but thy differ frowr cach other both as to the quantity 'y, ¢he milk by exteraal cans:s, which do aot effect the cow.

ud quality of their produce. Thus, 28 a general rule, the
Datch .0d Holstein cows give more, cven very much more
milk than the Jerseys and Caoadians, but their milk is lets
rich in solids. The Ayrshires milk is rich in ocascin; sois
the milk of the Duoth and Holsteins. The Jerseys and Cana-
diar ¢ows yield milk in sualler quantities, bat very rich in
butter. And these differcnces are very great. It has been
koown to take 35 lbs. of milk from a Holstein to make a
pound of butter, while only 13lbs, of Jersey milk has made
the same weight.  So, you sce, the variation is great.

The age of the cow has a good deal to do with the quan-
tity aod quality of the miik. No cow comes to her best asa
milker, to whatever race she may belong, before her third calf.
The milk-scereting organs are not fully developed before that
time, and the milk produced is not so rich. Wiion the cow

Thus, decomposing materials, mixens too near the cow-hoase,
putrid puddles of water, are so many sources of infecting germs
which attack the milk, and thus make it the mcans of prop-
gating maoy complalats, sach as diarthea, cholera infantom,

In the Western Suates, there is a speeial complaint calied
the milk-disease which is caused by bgeteria which the milk
contains. This disease is often very scrions, aod as it ducs
not always rage in the same places, ons is free to belicve hat
the cows, or the milk, receive these germs from the medien
i which they live, from the plants, from the soil, or from the
air.

{1) If the miikiog is done by & person who has not completely re-
covered from the maiady i question. A.RJ T

L J, F
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We know, too, that cows kept in stables too low for them,
too hot, unventilated, where *he manure is seldom carted away,
yield milk with a well-doveloped flavour of manure, however
cleanly may be the actual performance of milking.

The food of milch-cows is probably the thing that has
the greatest influence on the condition and composition of their
milk : we know that cverything that has a strong and cha-
racteristic odows, good or had. communicates that odour to
the milk, as soon as the cow has eaten it. Io the class of
the substances that give a bad flavour to the milk are oions,
garlis, mustard, turnips, rotten oilezke; grains (brewers’)
that have heated or become mildewed, sea-weed, too many
potatoes 28 food. (1) On the other hand, the tender succulent
grass of spring gives an exquisite aroma to the milk. The
dreg of the distillery produces thin awd watery milk. The
grass of a farm irrigated with drainage from a towa has been
known to produce milk that became putrid in twelve hours.
Green-meat, tares,&e. give plenty of milk of poor quality, as(2)
do wet food, slops, &. Poor pastures give poor milk; plentiful
but coarse pastures yield inferior milk,

As I said just now, potatoes, which increase the seeration
of milk, if they are given too profasely, make the milk taste
hke rotten eggs—sulpburetted hydrogeo.—Pumpkins, if too
wuch of their seed be given, act, by the effect of the latter
as a diuretic, and, while increasing the quantity of milk im
poverish it

Rich, dry fodder diminishes the quantity but augments the
richness of the milk.

As we shali seo, some other substances colour the milk,
Here is a list of plants which exert an action of some so1¢ or
another on milk : sponge-wort, hyssop, hemlock,wormwood, sow-
thistle, chicory, mare'stail, butter-wort, sainfoin, bugloss,
cleavers, murigold, poa-pods, Si. Joho's-wort, and sedge.
These have not always 1 n incvitable cffect, but, under certain
special circumstances, they cause a deterioration of the milk
which they alone are capable of cffecting.

Other plants, such as the nettle, which yellows the butter,

spurrcy, which makes the milk rich in batter, cow cheat (ma-
lampyre) which gives it a good flavour, have only a good cf-
fect oo milk. TIo the article on the accidents that oceur to
milk we shall see what are the cffects coused by czen of the
other plants above named.

Lastly, ccrtain-plants or substances diminish the seoretion
of milk without deterioration of quality: tares.(¢he seed of,)
war Y's-tail, sedge, oak leaves, knot-grass,

The fitness taptitude) of each cow for her proper business
as a milk producer exercises an unconquerable powcr over
the milk-secretion of that cow. Every one koows that there
are rood and bad milkers.  Let as take onc of cach sort and
pot them both on the same keep. However good the kecep
may be, the good milker will always give more miik thaa the
bad ape.  Howover bad the keep may by, the cows wiil both
fall off in their yicld, but the good onc will stiil gisc more
thap the bad one. Itis therefore a wrong idea to believe
that good fcod will couvert a bad milker ioto a good onc.
"The former will get fat, that is all, And this is truc sot only
of the good 20d bad races of mileh cows, bat also of the geod
and bad cows of the same race.  The conclusion to be drawo
frarp these data is: send every natarally bsd milker to the
batcher,

. 1ﬁlking. as regards the manser in which it is done, the
time at which it is practised and its frequency, has mach to
do with the secretion of wilk, Asto the maoner, it shonld

‘1) Doiled potatoes excepted. A.R.JP.
'2) Tares or vetches are said to give ropy mitk. 1f they are given
to cow3 in an immaturo state they wilh prodace poor mitk, not <o,

when ia fall bloom. AR, J. R

be done gently, regularly, with cleanliness, A cow, milked
roughly, keeps back her milk; milked irregularly, she soon
dries up ; milked without oleanliness being attended to, she
gives dirty, impure, ill-tasted milk. As to time, milking
ought to be done at regular hours, morning and ovening, and
it is stated that a third or noou-milking, particulatly in the
case of a young cow, is likely to increase the flow of milk,
antlll, if we ate to trust certain experimentalists, its richoess as
well.

I will mention one fact, before leaviog this subject, a fact
too well known to certain patrous of ereameries, who rotain for
their own uso the stripping (¢égouts) of their cows; this is the
fact : the last-drawn milk is the richest in batter. The truth
of this is undeniable  Differences as great as the following
have been noted:

First drawn milk.
Solids, 9. 62;
of which butter, 1.2

Liast drawn milk.
Solids, 19 07 ;
of which batter, 11.02
(Reiset.)

The time since calving has an inflacoce oo milk. A cow,
accordiog to the average of many experiments, that gives 1020
quarts of milk fo 93 months, the first fortnizht after calving
being omitted, on acconnt of the presumed presence of colos-
trum, would secrete milk in the following proportions :

10 quarts a day for the 1st and 20d months.

8 &

¢ 3rd, 4th and Hth months,
6 @ ¢ Gth and 7th months.
4 “ “  8th month. .
3 « ¢ 9th month aod 10 days.

As we get farther from the time of calving, the milk dimi-
vishes in quantity, but becomes richer. According to Heuzé :
At 2 months from calving milk gives 1 oz. of butter from 2ibs;

At4 113 13 3 li. 0z. [ 13

A8 1% oz.

If the milkiog period be prolonged ncarly up the tume of
¢.lving, the miik is ofien found to be batter or salt. (1)

It has been found that batter from a2 cow 6 moaths gone
with calf is always inferion to that from a cow that 18 barren
or that has only beea lately served, and these facts are ex-
plained by the ficzas requiring a part of the cows food for
its own suppport.

Lastly, the calving has this addiuonal influcnce on the se-
cretion of milk, in the sensc that no cow comes to her best as
a milker until she drops her third calf.

The aye of the mull, that is, the time elapsed since 1t was
drawn from the udder, brings about important changes 1 its
conditisn, Tb: mowment it leaves the cow, the muk, acted
apon by tee air, begins to work. The fat rises to the surface,
the sagur ferments 10 the mik und makes 1t acid, and the
cascin cvagelates and forms itself into a mass 10 the whey.
To gain this coaguiation more rapidly when ehsese is made,
reonct is used, bat this oniy quickens the cosgalation which
would be soomer or later produced without its aid. Is fact,
milk, according to M. Dauclaux, contaios microbes, some of
which are named agrobes, because they need the sction of
the air for their development, and other, anaérobes, becausc
they can do withont the aid of the air; the whole group bear-
ing the generic appellation of Tyrotrix, 7 of which are aérobes
aod 3 anaérobes. Theso microbes attack muk immediately
it is exposed to the air, devclopiog a soru of ferment differing
from tho odinary rennet, but, like it, producing coagalation.

{13+A cow shounld have about six weeks rest before calving. Too
many habilans dry oft theic cows in November and thus lose the
chance of selling batter at the higbest price of the year. A.J.J.F.

3 (33 a & g
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These microbes develop themselves also in broth, or in a solu-
tion of gelatine, Other chemists call the agent that causes ace-
tification by its action on milk-sugar, bacterium lactis. (1)

The transformations which milk undergocs, to whatever
agrent or microbe they are due, are 1, the rising or scparation
of the fut in the form of cream ; 2, acidulation; and 3, coa-
gulation. It is thesc phenomena which are taken advantage
of in the making of butter and cheese.

The situation (milicw) in which milk i3 place! is the
causc of many of the transformations it undergoes. Maoure,
rags, putrescent water convey a bad taste aod smell to milk,
even after it is drawo from the udder. This explains why milk
which in winter, is always kept in closc rooms where plenty
of bad smells arc present, for want of ventilation, produces
butter of inferior quality.

Badly warhed vessels, foul utensils, dirty clothes worn
by the dairy-peonle, shues soaked in stinking oil, tobaccu-smoke,
all these are sou ces of infeetion for milk within their reach
and for the butter made from it.

MISCHANCES THAT MAY HAPPEN TO MILK

Now that we have investizated the diverse causes of the
variation and deterioration of milk, we will consider what are
the mirchances to which it is subjeet, that is, uader what
forms its detcriorationa manifest themseives, In the practical
pursuit of the cairy-industry, we meet with poisoned milk,
poor, watery milk, bitter and sait milk, milk tastiog of rotten
eggs, milk that sours or coagulates as it lcaves the udder,
purgative milk, viscous milk, milk that will not coagulate,
milk, the butter of which will not * come *, milk that curdles
in heatiog, blue, red, yellow, and greco milk. Lct us attcod
for a momeat to cach of these :ccidents:

Poisoned milk is that which cootains the germs of tuber-
culosis, or apthous fev.r. Milk kept in zine or copper vessels
may become poisoned, if it sour-. The milk of cows that have
caten hemlock or hyssop at pasture has beea found to become
poisonous.

Lastly, professor Vaughan, of the University of Michigaa,
as erts that he has discovered in cream, in icc-cream, and in
milk, an cminently peisonous principle which he has named
tyrotoxicon, which scems to claim some alliance with M. Da-
claux’e Tyrothrix, (2) The development of this poison must
be caused by want of attention to cleanliness.

All miik suspected of containiog the germs of disease should
be boiled ; if it cannot be thrown away !

Poor, watery milk, of a bluish white containing bat little
cream ; this is due to the long-weakeaed constitution of the
cow, or to too dilatc a raticn. Heifers and cows suffering
from indigestion too often gire milk of this kind. Cows which
drip milk, or in other words, suffer from galactorrkea often
give poor milk like this. (3)

Bitter milk is produced by badly kcpt cows, which eat spoilt
fodder, drink putrid water, arc ready to calve, have eaten
nothing but vat straw for a lang time, or are suff:ring from
bilious fever. The leaves of trees In antume, worm-wood,
St. John's wort, =nd chicory, eaten by cows, will cause their
wilk to be bitter. .

Salt milk comes frem two different causes. It may be from
the c;camcsa to calving of the cow, or from her cating sca-
weed.

Ml with the taste or smell of rotlen eggs is yiclded by
cows [ud entirely on potatoes. (4} Thes tubers develop sulphu-

(1) Tyrollirix=cheese hair. Daclerinm=astick, aond the creature,
microscopic of course, is very like an infinitesimally small stick,

AR JF
(2) Tyroloricon=cherse-poison. A.R.J.F.
(3) Galuctorrheca=wilk-glec’. Treans,
(4) i. c. on raiv potatoes. A.RBILF,

retted hydrogen, the charaoteristic odour of which is well
known to all who have brokea the shell of a boiled egg, sup-
posed to be fresh, but which, instead of being so, is far on the
road to produce a chicken,

Milk that turns sours or coagulates as soon as it leaves
the udder almost invariably points to inflammation of that
organ, to indigestion or the presence of fever in the cow that
has given the milk. Being raced about, a sunstroke, the
approch of a thunderstorm, milkiog too long deferred, the
cating of bitter-wort at pasturc; all these are causes of this
accident. If it shows itself as soon as the milk is in the paus,
it may be duc to these vessels being made of wood, or to the
vessels in goneral not haviug been kept clcan, and perhaps
having sour milk in them.

Purgative milk, if closely examined, will frequently thow
traces of colostrum. That is as much as to say, you have
begun to use it after calviag before it was fit. Spurge-wort and
hyssop, eaten by cows, are suid to impart this effect to milk.

Viseous milk, having about the same consistency as linseed
drink (tisane). appears to be vhe product of a fungus called
Oidiwm lactis, which iohabits cow-dung chiefly. 1t is al.
ways prescat in milk that is exposed to the air, but is, gene-
rally. innoxions. When the air is damp and warm, it deve-
lops itsclf freely, particularly if there is much cow-dung abont
It is quite distinet, according to Rees, from the peniriliym,
the mucor, which are ordinary forms of mildew. Thediarrhea
in calves, and in iofants that drink aothing but milk, is as.
cribed to this fupgus.

Viscous” milk is sometimes caused, too, by indigestion,
Butter made from it is usually little abundant, oily and of
bad flavour. It is oftcn found in the casc of cows balling
and not served for some time, and, lastly, it is attributed to
too rich food during hot weather, to the presence among the
grass of St. Joha’s wort, lobelia, spurge-wort, and tansey.

AGIE that will not curdle is pretty seldom met with. Still
it i 2 mischance that has happened, and it is said to be due
to the cows cating lots of green pea-shells or wmint.

Milk the butter of which will not * come * without great
trouble is cnmmon, especially in autumn and winter, There
is nothing determined as to the canse of this mischance. Some
attribute it to a discase of the udder, to the absence of acids
in the milk, to the giviog of salt in the food. The milk of
cows that have not had a calf in the scason, or of those which
are on the point of calving, are sabject to it. Others say it
is dac to letting the milk stand too long before skimmiog,
churniog below 60° F., lettiog the cows drink foul water, or
racing them about. Generally a little vinegar or sour cream
is added to the cream to catice (provoguer) the batter to come.
Others advise freezing the cream and afterwards raisiog it to
60° F. before churning.

Grrumous or clotty (1) milk is, it appears, a certain sign
of the ma'aly called the cocotte, or apthous fever, among the
cowa that yicld it,

Mill: coaglating when boiled may indicate four distinct
things. It may be old milk, or colostrum used too soon aficr
salving ; what 1s called urouille in Frauce, and wvriou here,
(vriou vo doubt is a corruption of urouille,) or it may be milk
given by cows suffering from aphthous fever, or, lastly, milk
from a cow attacked by mammitis or disease of the udder.

Blue milk, which must not be confounded with the poor
watery milk spoken of above, preseats a singular apzearases.
Whea drawn, it scems all right, bat, after from 24 to 48 hours,
it is covered with blue spots, which increase in .ze until they
cover the entire surfaco. Fuchs attributes this to the pre-
scace of a vibrio, vibris cyanogenus, and others to a mildew.

(1) Clolly mitk must rot be contonnded with the clofted cream of
Devon and Cornwall ; *¢ which is an excellent thing” A.R.J. P.
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It appears more frequently in great heat with a damp air, and
in thundery weather, Itsocourrence is also Jaid to the charge
of the grass caten by the cows, containing mare's-tail, bugloss,
sainfoin, knot-grass, which herbs do not always produce blue
milk, only when the cows havo a predisposition of special di-
rection.

Its appearance is prevented, or it is arrested if in progress,
by giving the cow salt; with some acid, as vinegar, butter-
milk, &e., added to the milk. The dairy should, it is said,
be fumigated with sulphar.

Red milk appears in two forms, sometimes it is blood-red,
at other times the red is of a different shade.  If the former,
the red deposit will be found on the bottom of the pan; if the
latter, on the sarface of the milk. Bloody milk comes from
an ioflamed udder, from milking donc barshly, from blows
from branches, from the cows having been raced ahout by
dogs or boys. The other form of red-milk is duc to cows
cating certain plants such as the ancmone, the ranunculus,
the spurge-wort, together with the buds of the pine, the elm
or the poplar, and cleavers,  Too good condition of the cows
and a too copious exhibition of cottonsced-cake are said to
cause this bad cffect.

Yellow-milk is said by Fuchs to be duc to the presence of
the vibrio xanthogenus, which colours the milk like the yolk
of an egg. Others say it comes from aphthous fever, or conges-
tion of the ndder. The presence of cheat-cow, or souci des
marais, in the pasture may have something to do with it.

Green-milk, which is rarcly met with, must of course be
the production of a vibrion, probably of the yibrio chloroge-
nus. if there happens to be such a beast | (1)

My task is ended, gentlemen, but before leaving I should like
to say that I am only a compiler, an bumble fellow-worker
with the French, English, and American chemists, whose
names are, no doubt, known to you all. Many years have
they been working to elucidate the obscurer paths of scicnee,
for the bencfit of their contemporarics and of future genera-
tions. Not being able to cmulate their progress in the noble
path they have choscn, I devote myself to the humble office
of spreading abroad that light which we owe to their labors.

CHEESE-MAKING.
Lecrore By D. M. McPaersoxn, oF LaxoasTer, ONT.

Io this country, cheese is made principally from the milk
of the cow ; before we can snoceed in making good cheese, we
must know of what this milk and this cheese are composed,
and what are their gualities.

Cheese, a solid substance, is extracted from milk, a liquid
substance. In making cheese, only one thing is added to
the milk, reauet, and only cne thingis taken away, whey.
The quality of the cheese is chicfly determined by this addi-
tion of the rennet, and by this removing of the whey.

But before attacking the question of cheese-making, allow
e to say that the production of the milk has more influence
oo the quantity and quality of the cheese than farmers and
makers generally believe. I will go so far as to say that the
moking of the cheese is only one cnd of the cheesc-industry.
In order to make surc of all the conditions of smccess, we
must not stop at the management of the wilk in the wat, but
go back as far as to the very food the milch-cow receives.

First, onr cows must be well looked after, must receive ap-
propriate food, if they are to preduce good milk and pleaty of
it. Then, tbis milk must be suitably treated, if the cheese
produced from it is to be usiformly plentiful in quantity and

1) Gyann=blue ; xanthos=yellow, chloros =green.
_ A.R.J.F.

good in quality; for it is on theso two conditions, quantity
and quality, that success in farming depends.

To get plenty of milk from your herd you must, in the
first place, feed the soil or the plants, The produce thus
extracted from the land may be used either dircotly. by sell-
ing grain and lay, or iodirectly, by turniog the grain, hay,
and straw into food for animals, to make them yicld cither
me.' or milk, or those articles manufactured from the milk.
‘Che first principle then is to fced the plaot so as to arrive at
feeding the animal,

The seocnd principle is to feed the animal g0 as to arrive
at feeding the plant. This is the grand point that should be
studied by all farmers. All of you arc feeding your cattle
this winter for the purpose of being able to feed your plants
next summer.  If you waste your manure, if you allow it to
run down the ditches, sink into the wells, generating malaria,
the doctor and the undertaker wiil be the only ones who will
benefit. For this manure, which, neglected, develops fevers
and often causes death, becomes, if taken care of, the food of
the plant, and, in its turn, the plant becomes the food of man
and of beast,

Now, in order that farming may be profitable, we must
make the consumption of a cheap food produce a thing that
wil scll for a high price. Wheat, barley, oats, are costly
foods ; on the contrary, bran, clover-hay, linseed, cotton-seed,
are cheap foods, (1) It pays, therefore, to scll grain 2nd bay
these cheapfoods. Manufacture only answer on the cond:-
tion of buying raw-materials cheap, which we sabsequently
convert into atticles of high value. Well, farmers are manu-
facturers; they must buy cheap and sell dear. I koow some
of them who scll hay in the fall for 8 and 9 dollarsa ton,
and, in spriog, buy again for 11 and 12 dollars to feed their
cattle on it, I know some of them who sell their grain in
autumn, and, in spring, pay 50 3, more for seed-grain. That
is selling cheap and baying dear.

The food of animals gmves two profits: profit direct, the
production of milk or meat; indirect profit, the production
of manure, plant-food. We raust koow then bow to feed
the animal for the plant, and the plant for the animal.
Learned men tell us that plants of a vigorous, robust
habit, contain more nourishmeat than plants of fecble growth,
So, an animal full of life and strength is more profitable to
fecd than a dclicate one.

All that a beast yields comes from the food it receives
and all that a plant contains comes from what the soil hasre
ceived from you or from nature. Conscquently, we must
learn how to feed dotb soil and plant, for the animal’s sake,
and to feed the animal so as to have a right to expect good
results : the productioa of milk and meat.

Part of the food the beast eats is converted into heat. The
animal heat must be kept up, at any cost, in every part of
the body, clse the beast will lose weight. The system must
be maintained at 98° F.

The production of milk is in a great measure dotermined
by the quality of the food. The best food, in my opiaion, is
clover-hay and mixed grasses, Farmers in geaneral do not
appreciate clover, Clover is good ; you cannot 50w top muth
of it. (2) It has all the clements nccessary for the support of
beasts ; it is at the same time a meat-former and a purveyor
of heat.

Bran is another good food : I prefer the modern roller-
bran to the old process or drown-bran. Bran contains phos-

() Yes; and I wish this was more generally felt. We go far too
wuch on the idea that a farm sboald produce cvery thing that is con-
sumed en it, whether it is fitted to the parpose ornot. A. R.J.F.

(2) If you rcpeat clover t0o often on the same land, you will 6od
that it will refase to grow at all. A-RJ P
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phates, and other elements ontering into the formation of the
bones and muscles. .

Cotton sced is a good food for milk-makicg. It contains
an exoess of albuminoids, and is onc of the best things to mix
with straw, huy, ecusiloge, &o.

Linsoed meal i8 good, too, but botter suited to fecd calves
than for milk-mukiog. (1) .

Now, the quality of the water drunk by the cow influences
greatly the quantity and quality of the milk she gives. No
beast ought to driok dirly, muddy water; water that the
farmer himsclf would not drink. If farmers would learn this
truth, and aot accordingly, it would be o great step towards
the manufacture of a better article than we make to-day.
Two motives should induce us to give our cattle nothing but
pure water to drink : the prescrvation of their health, and the
production of a good articlo for sele.

When the milk has once been produced, if good ohecss is
our objeot, two conditions must be realized bofors its deiivery
at tho fuctory: the milking must be conduoted with the
greatest oleanliness, in proper vessels, well washed in boiling
water, and the milk must be strained and z@rated. It is
better to strain twice thap onoe, three times than twice, and
four times than thrice, A strainer, made of several folds of
calico, is the best. -

Tho atration of the milk sots upon the milk-sugar and
and forms an acid from it. This acid thus developed in the
milk will act in concert witk the rennet in causing the coa-
gulation of the curd and helping it to retain tho butter-fut.
Without aération, no man can mako good cheese.

This atration oan be done with the dipper, or by passing
the milk over some metallio surface. In goneral, this ques-
tion of adration is not understood by farmers; they do not
pay coough attention to it.

The chcezeman must, cvery day, look at the stato of the
milk he receives, attend to the tomperature of the past night,
and the temperatare of the milk and of the morning, before
he determines how ho is to sct to work, If the milk, from
the low temperature of tho past night, comes to the faotory
in too sweet m stute, ho has to keep it in ihe vat for some
time, warming it up to 82°, 85°, and cven to 88° F.; and
stirring it to aoetify it by the heat. This will help the rennet
to act powerfully on the curd, and will aid in retaining the
cream 1n it, giving that fine flavor so highly prized by the
trade.

Tho rennet ought to bo used in sufficiont quantity to bring
the curd in 15 minutes in spring, and 20 minutes in summer.
The curd ought to be reidy to cut in from 40 to 45 minutes
in spring, aod from 55 to 60 or cven 70 minutes in summer.

The rennet should be dissolved in a pail of water for each
vat of milk, properly mixed, poured into the milk. and well
atirred for 5 minutos, gradually slackening the pace of the
stirriog.

After 7or 8 mioutes, perfect repose.
covorad, 1o keep the temperature uniform.

When the ourd :s firm enougb, which may be koown by its
breakiog clean under tho finger, it is to be out in pieocs,
taking great care to slice the picoes of equal size.

Thon, the cnrd is to bo stirred geotly for 10 or 15 mi-
nutes. This is done tomake a crust (écorce) form on the
curd,

The heatiog is commenced 5 minutes after the stirring, if
the milk was ripe : 10 or 13 minutes, if it was sweet

The reonet was added at 84 ; the heatiog should be car-

The vat must be

(1) I cannnt agree with this, unless the meal from ground cak>1:s
intended.  Crushed linseed 1s, according 10 my experieace, the best
of foods for producing rich milk and at the game ilme kecpiog the
cows in perfect health, A.RJ.P

ried up to 98°, If a softer cheeso is wanted, in spring, the
heat should not cxoeed 96© to 97°. But for a youog hund,
it {8 better always to go as high as 98°, This heat should
be kept up oll the time as much as possible; when coidity
begins to show itsolf, with the hot iron-test. is tho time to
draw off the whey. The difficult poiat in cheese-making is
to preservo all the slices of curd that remain in the vat at
the same teanperature. ‘To allow any part to cool is to spoil
the flavor and color of the cheese.

When the whey has been drawn off and the curd is dry, 1t
is worked over with the hand, so as to break all the lumps
that may be found in it. Thus working, a uniform curd is
produced, cqually firm in all its parts. This is the great
scoret of all.

Nozt, the curd is piled, heaped up in the vat, aod allowed
to remain in that state for 3 or 4 hours, to undergo the action
of the reonet; it should bo turned from time to timo. After
3 or 4 hours the temperature of the curd should have fallen
from 96° to 90°. It is ailowed to cool thus that the orcam
may be retained in the curd while tho latter is being ground
io the mill. More croum is retained by this treatment. Sent
hot through the will, the curd breaks, and there is more
loss.

A full halfhour after grinding, the oheoso is saltod with 2
1bs. in spring, 2% in summer, 3 and oven 3} in autumn. (1)

Half an hour after, the cheoso is put into the moulds,
which are left upright 1o tho pross, and well covered; it
ought not to bo, pressed for more than a quarter of an hour,
ar a liitle longer, after it kas been put ioto the mould. This
precaution prevents loss, and the whey will run off more
clear.

A quarter or half an hour after, you may gradually in-
oreasc the pressure. For two or lhree hours, the pressure
should be moderate. Qoo reason why choese, and tho moulds
too, aro sometimes burst, is that too heavy a pressure is ap-
plicd at first.

The cheese ought to bo tarned in the ovening, and again
in the morning; this makes the cheese firmer and better.  If
somo cheeses are ont of shape, by turoing them ia the mor-
ning, that fanlt will be corrected, and the form of your cheese
will be pleasant to tho eye.

Great care must be bestowed on the cheese from the time
it leaves the mould till it is put into boxes, so that the work
of the maker may not, on an ontside view, have the appea-
rance of having becn badly conducted.

Now, let us look at the question of cheese with eyes or
holes in it.—Thesc eyes are caused by gases which are deve-
loped in the cheese, after pressing, in the cheese-room. They
are obviated by letting the curd remain rather longer betwe a
tho draining off of tho whey and the grinding. Instead of 3
ot 4 hours 4 or 5 hours ought to intervene between these two
operations.

Opea cheese | fromage ouvert) is caused by the cows drink-
ing bad water, or by the exposure of the milk in the neigh-
borhood of the cowhouse or « pigstics. Somectimes it comes
from bad food given to the cows.

DISCUSSION.

Tue ABBE MonTMiNY.—-Would Mr. MoPherson kindly
sliow us how to color cheese uniformly ?

Mgr. McPneRsoN.—The reason why cheese often looks
badly colored is that sufficient care is not taken to have in
the vat ourd cqually solid all through, and of regular, equal-
sized pieces. Henoo, thero are in tho curd picces that aro
soft, from bring too moist, and hard picces, frem being too

(1) per cent. of course,
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dry. Whon tho ourd is out of uncqual sixes. this always
happens; the larger picees retain more wate., moro whoy,
than the smaller oncs, and, io consequence, aro softer ; just so
is it with the picces that have been kept less hot than the
rest. Aund what follows is this; the softer parts become acig,
aro discolved, and yuin the color by some chewmical action. If
the curd be uniform, tho color will bo aniform, Hence, the
importanco of outting the curd very equally, of always haviog
the temperature well under command, and of maintaining it
cqual over the whole of the curd.

A voice.—What temperaturc ought to be keptin the
cheese room ?

Mg. MoPuerson.—Seventy degrees. Itisa mistake to
thiok that a defect in the color of cheese is due to the color
iog matter. This is usually well made; but the fault is ge-
ucrally in the maker, and not in tho color. Every one knows
that cheese become sour, becomes also white; this proves that
the cause of tho decolorisation of cheegs is—acidity. Aund
apropos to this point, I must tell you that it is a very bad
plan to keep curd from onc day to the next; this ought never
to be done. Far better make it into small cheeses and
keep them for the patrons.

M. Pauy, Core.—Would Mr, MoPherson repeat what he
said about the temperaturc, the putting the reenct into the
milk, &e.

Me. McPaErsoN.—As to the rennet, the heat is the same
at all secasons—84° F. The milk, in spring. ought to take
ted or fifteen winutes after the rennct is added, and be fit to
cut 40 or 45 minutes afterwards. [n summer, with sweet
milk, rennet should be added so that the milk may begin to
curdle in 20 minutes, and be fit to cut in 60 or ‘70 minutes,

A voioE.—~Why shonld milk coagulate sooner in spring
than in summer ?

M. McPreBsoN.—In spring, on account of the fresh,
cool state of the air which then obtains, milk wantsa great
deal of rennet to basten its ripening.  If the quantity of ren-
net is not increased, the cheese would take too long to xipen,

Hon. J. J. Ross.—Must cheese neeessarily be colored ?

Mg. McPrEBSON.—-Some markets ask for colored, ochers
for whitc cheese. Each must be guided by his own judgmeant;
and the same for the best time to sell.  If you think colored
cheese will pay best, color it ; if not, do not color it. Colored
cheese is not 10 such request as formesly ; white has the call
over it. There are only a few markets, such as London,
Liscerpool and Glasgow, that sevk for colored cheese. Bristo)
and Manchester take white.

M. Caapais—What do you think of the cffcet of cnsilags
on milk ?

Mr. McPuerson.—I hold ensilage, properly vsed, to bea
good food. It is not a complete ration; it wants, us a com-
plement, a flesh-former , being itself a heat-producer. Clover-
bay and bran are fouds fit to supply the defests of ensilage.

A milch-cow requires one part of flesh-forming food and
five parts of heat-producers; or, if you like it better put in
this way . 1} 1b. of flesh-formers and 12 to 14 lbs. of heat-
producers. Corn produces ooly heat; it contalos only one
part of flesh-formers agaiost 12 of heat.

Wheat-bran contains 1 1b. of flesh-formers to 43 1bs. of
heat-producers. Therefore it must be a good aid to ensilago,

Timothy-hay has about the same proportions as cusilago :
one of flesh to twelve of heat.

Clover-hay iu itself is much more gerfcct. It holds one of
flesh to six of heat; it is a purfectly balanced ration in itself.

Cotton-sced is excessively rich in flesh-formers. It oon-
tains 1 of flesh to 13 of heat. This seed, in cake or in meal,
thould be used especially as a complement of those foods in
which the heat-producers predowioate.

Of bran 4 1bs., 5 1bs. of cotton-sced, and from 60 to 70 lbs,

of cnsilago appear to me to form a porfectly woll balanced
ration ; and. at thosamo time, it is tho least costly mixture to
be found. These differcnt foods ell balanoo ono another, the
aro woll assimilated by the animal, and they form an excol-
lent ration for the production of milk.

Clover.hay and onsilago togother make an oxoellent mixtura,

M, DioN.—Has onsilage any cffeot on tho quality of tho
mitk ? '

MRr. MoPaeERrsoN.—Personally, T have no exporicnce ¢..
this point, but [ was at the Vermont Dairymen’s meetiog, at
Burlington, last woeck, whore I met several butter-makers who
fod their cows on onsilage, and who got 75 ocnts a peund for
their butter in Boston. Mr. Dawes, too, of Lachine, far-
nishes the Windsor Hotel, at Montreal, with orcam at a dol-
lar o gallon, and his aows aro cnsilage fed. Bat, 05 I said
before, ensilage, must not be given alome, but with grain,
bran, or olover hay.

Many thauks, gentlemen, for the attention with which you
have listened to me, 1 am happy to heve been amongst you
hero to day, and I hopo tho few remarks 1 have made will be
of servioe to you, hat I have told you is founded on prac-
tice; it is what I have done mysclf successfully ; and youn can
all put it in practics without fear of the resalts,

M. TaoBE.~—Lust year, at the invitation of the Dairy-
nicn’s Assooiation, Mr, MoPherson paid two gratuitous
visits : ono to 8t. Hyacinthe; the other to Montmegny. M.
I'abbé Gérin, whoso distriot has not yot had the adrantage of
receiving a visit from Mr. McPherson, has begged ma to ask
him to visit tho North next sprinz. Mr, McPherson sccepts
M. Gérin’s invitation with pleasuro, and will go to Louiseville,
to give a lesson to the ohcosemon who will meot thers on
some day to be anvounced beforchand.

The Association is indcbted to Mr. MoPherson, and
thanks him for the kindocss with which he has always
granted it the services of his vast expericnce.

The best use of Clover.

In this country—or at least in the older Stategs—olover is
the chicf crop upon which the farmer rclies for improving or
maintaining the fertility of his land. Other crops are some-
times substituted, bnt never with such good effest as clover.
There are many ways, however, in makiog use of elover 2san
improver of the soil which are atterded with different degress
of bencfit. And while much depends on the loeality, distance
from market. &o., there are certain principles which are alike
applicable to all oases. The roots of clover are the most im-
portant part of the plant, so far as the improvement of the
land is concerned ; not that the tops arc any the less valuable,
but that there aro many other plants which for bulk and
quick growth above ground may be said to cxeel it, but which
when turned under with the view of improving the land are
far less beneficial in their effcets. Buckwheat, for instanee,
hag a much more rawpant growth of top, but the cfrects of
this when turned under are not near as good as these of clo-
ver. Acnd why? Simply for the reason that buckwheat and
such annuals cs it, do not penetrate the subsoil and tring uo
therefzom and deposit near the surfate the mineral matter
contained therein, and which is 8o essentinl to the suceessful
growth of plants, their growth being due only to what the
rocts took from the ordinary surface s0il. Ia other words,
the roots of the clover plant bring up fertilising matter from
the deeper subeoil, which the roois of buckwheat and such
other annual plants cannot reach. Clover should never be
turned under until it hos attained its largest growth, as well
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below as above ground, says a Baltimore datly paper. For

DuwnToN CoLLEGE oF AuRICULTURE RaM-LAMB SALE

this reason the old practice of plowing it under when in bloom | snp, Lerring.—This sale washeld on Thursday, the Sth Au-

is objectionable, for, although the growth of stem and leaf is
then at its maximum, the roots have very little more than
begun their growth. But by cutting the first crop, a sccoud
growth iy the sovner indeced, which, althuugh muck luss in
amount, sccures an coormous increase in the zrowth of the
roots, thereby placing it in the best condition for turning
under. The best way, theo, to sccure the full benefit of
clover in the improvement of the soil is to allow it two full
seasons of growth befure turning vnder, fur, as the plant is
properly a triconial, more or less of the roots die out at the
end of the second year, thus causing the weeds to spring up
and take their place, leaving the after condition of the ficld
as & damagiog offsct to any good effected by the clovering.
But when the first of the sccond year's erop 1s taken off, the
sceond starts so :0.n and makes s0 strong a growth as to com-
pletely smother the weeds. Says Dr. Vorlcker, England's
most noted agricultural chemist.—*¢ I find that a clover sod
is the most valuable as a fertilizer ufter it has been uscd for
two seasons fur bay, as the roots bave then attained their full
devclopment and are richest in fertilizing clcments,”  What,
therefore, the farmer who wishes to avail himself to the full
advantage of this crop had best do, would be to turn the sod
under when full of roots, preparatory to putting the land in
corn and wheat, ur corn, oats and wheat, as the case may ke,
and then seed down to clover ugain. Cut the clover two years
for hay (or pasture it, which is pretty much the same thing),
and then plow undex the sod as before, and so en, turning
under good clover sod cvery three or four years until the land
is completely renovated, apply‘og at the same time whatever
barnyard manurc you can spar  to hdlp hasten the proeess.

Farmer's Review.

Heated Hay-mows.

I notice an article on this subject in the Watchman which
says, “ Hay that has been heated in the mow not only parts
with quite a portion of its nutritive propertics, but becomes
unwholesome for stock of any kinds.” I question the accu-
racy of the first part of this statement, and koow the last part
i not in accord with fact. Last year I cut a part of my hay
quite carly and got it in without drying as much as furmers
used to dry hay. I thought it was cured cnough, and packed
it in the bottcm of the bay about ten fect deep, I did not
put any more on top of it for several days and it heated very
much, Tt smelled pretty strong, and I did not know but
it was moing to spoil. But I saw an article in the Rural
New- Yorker, quoted from the New England Larmer, which
said heating was a cnrative process, and that heating hay
chould be trodden down as solidly as possible. So I trod it
down scveral times and awaited the result.  In the winter I
cut the lmy dowo, feeding one side of the bay, and I ncver
saw fresher, greener Jooking hay, ot fud hay w cattle that
spent better or that cows ate with greater relish. The dif-
ference 1o color between the carly-cut hay that heated and
the later-cut hay that-did not heat could be plainly seen where
it was cut down. I suspect that if I had pitched that hay
out when it was Leatiog, it would have spoiied. Now if heat-
cd hay * parts with quite a portion of its nutritive proper-
tics,” chemical analysis ought to show it. But does it? 1f
80, how much and what part of the hay is lost in heating ?

J. W. NEwTON.

gust at the College of Agriculture, The prevalence of harvest
operationsinterfered somewhat with the largeness of the attend:
ance, but there was a good asscmbloge of buyers, and the
prices were satisfuctory and considerably in cxcess of those
realised last year. Mr. Rawlence, of Salisbury, officiated at
the rostrum, and spoke of the rapid progress of the Dowaton
flock and the «xecllence of the lumbs before him.  The sale
commenced with the letting of ten cxocedingly well grown
lambs, many of which were estimated to weigh over 25 Ib,
per quarter carcasc weight, and exbibited splendid style and
quality. Lot 1 was let to Mr. C. Cole for 32 zs.; No. 2, for
11 gs., to Mr. C. Waters, No. 3, for 44 gs., to Mr. Dibbin,
Nos. 4 and 5, for 12 gs.; No. 8, for 20.; and none realised
less than 9 gs, for the scason. The lambs sold were knocked
down at prices ranging from 5 gs. up to 15 gs. The satis-
factory avcrage of £10 a bead over all sold and let was
realised. Professor Wrightson and his excellent colleaguo,
Mr. Silas Taunton, are to be congratulated on the success of
the sale, and the rapid progress of the college flock in publie
«stimation. It is worthy of notice, with regard to the Hamy-
shire Down sheep, that it is ecsseatially a tenant farmer's
breed. The high prices given atthis aund other sales aro
given by farmers, and as yet the breed is vot promincnt
among those scleoted by fureigr buyers. We are, however,
convinced that this is a rising breed, and the phrase, « The
Coming Sheep,” which was applied to it a few years ago, we
believe by Professor Wrightson, is still as foreible as ever.

NON-OFRICIAL PART.

¥OR SALE. — Norman cattle, Ayrshire cattle,
Chester-white and Berkshirc pigs, Plymouth-Rock poultrs.
Apply . Honble Louis Beaubico, 30 St. James Street,
Montreal.

THE HARAS NATIONAL COMPANY

30 St. JAMES ST., MONTREAL.

Splendid Percherons (stallions or mares) Norman French
coach horse, all with first class pedigrees, dircetly imported
from Xraoce. Owing to our conncetions in France, we can
import the best breeders at the lowest prices. Several of
these horses have been awarded FIRST CLASS PRIZES at the
last Dominion Eshibition. For terms of sale and to get
franco the Catalogue, address :

NATIONAL HARAS COMPANY,
30 St. James St., Montreal,



