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DEAINING.

In my lust article on this subjest I went over the theo-
retical points necessary to be understood by every one before
the practice is attacked. We saw that the water entered at
the botton: of the conduit ; that gravity acted more efficicutly
in proportion to the height of the column of water already
existing in the land ; and that to get rid of the superfluous
water by evaporation produced cold instead ofheat: in other
words, that, in ur drained land, the first efforts of the sun
in early spring were injurious instead of beneficial.,

'The practical questions that first meet us are the follow-

©_ ing: what depth shall we make the drains? what dircetion

shall we give them ? and how shall we out them ?
Asa general rule, increased depih will allow of an increased

- -distance between the drains. But the question really sums

. itself up in this : 1 have so much moncy to spend in draining:
" how many cubic yards of soil can I dry for one dollar ? For,
if the water-level in the land be not lowered to a depth beyond

the reach of capillary attraction, the full benefit of drainage

- will not be gained, evaporation will still exercise its malefic n-
. fHuence, This level we may ussume to be reached at 43 feet;

and, in England, the government Inspectors had striet orders
ot to sign certificates for the payment of drainege loans

i unless they found this depth rigidly adhered to. I knew there
. is not much hope of such 2 depth being arrived at bere, but I
cannot help saying that at a less depth than 33 inches the

work and materials will be as good as thrown away Still,
it is o matter for the farmer’s own consideration whether he

- will put down a few deep drains or 2 great many shallow
. 0ues, the first will, in the majority of soils in this province,
- draw well at intervals of 60 feet; but the latter will be pro-
_-bably next to useless at more than 20 feet apart. At any
* ‘Tale, when we have to deal with such expersive materials as
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dried for one cent by deep drains as are dried for the same
amount by shall owones. The exact figures are 2 on. yds. at
2 feet deep and 24 feet apart; 4 cu. yds. at 3 feet and 33%
feet ; and|12 cu.yds. at 4 feet and 50 feet, excluding fractions,
I have taken the prices I have myself paid in England,
about half what it would cost here.

The direotion in which the drains should run. There is
nothing so certaln as the answer to this: up and down the
greatest fall. Aopd T think the following considerations will
make this pretty plain. One law of hydraulics known to every
one is that water always seeks the lowest level in ell direo-
tions. In fig. 1, let @ b ¢ d be a field sloping from a b to ed ;
and let e { be a main drain into which the side drains g &,
ik, {m,no,pqandrsfall:

Now sthere is nothing more clear, in the case where drajns
cross the fall, than that the water that falls at » must have
the whole distance to travel from v, just below the drain i %,
iu a giagonal line until it arrives at the drain g A (for it
cannot run up hill into j k) that is, actually farther than the
distance between the two drains: the same with the water
that falls at w, below the drain ! m. But take a glance at
the other side of the p'an, and look at the drains 70,9 g, 75,
and it will be evident that the water between each pair of
drains has only 2 little farther to run than halt the distance
hetween the two draius, in fact where the fall is slight there
is a mere trifle of extra journey for it. <.

Again, if we look at the plan No. 2, where a and b are
vertioal sections of drains, and the dark line above ¢ a foot
of mould. (the plough furrow, in fact) the rain that fallson ¢
will be guickly absorbed, and, seeking the lowest level by
gravity, will hasten at first perpendioularly towards the line
d e ; and, in doing so, the portions nearest the drains will
fid it essier to move towards the open conduits d and ¢ than
towards the firm ground at 4 : moving thus there will always
a higher level of water ai A, and the gccumaulation there will
ocause a strong lateral pressure on each side towards d and e;
and the greater the accumulation the stronger will the
pressure. Some people imagine that water finds its way into
the drains as it does from the ridge of a houso into ths 7ones
or shoots ; but they are those who have never given them.
gelves the trouble to think ubout the matter. Avother reason
why drains should run in the line of the greatest fall is, that
almost invariably the substrata lie horizontally. Now look.-
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ing at figare 3, in which a b is the plane of the surface soil,
and ¢ d ¢ f, substrata concealed from view by the surface,
it is evident that drains across the surface a b might very
ensily miss outting any one or more of the substrata,
which, as springs almost always break out at the point of in-
tersection, would be an awkward affuir. So that, although
oblique drains muyht cut through a vein of sand or gravel,
and thereby carry off the water it contains, the drains along
the greatest fall must cut it; and they are so preferable. as
has been shown, in other respects, that they should always be
adopted.

Main drains should of course occupy the lowest place in

thing, if there is any fall at the junction. At all events, great
care should be taken, whatever materials are used, to make
the junction as secure as possible. When the main is being
cut, the distance between the side drains having been deter-
mined upon. each side drain should be opened for a couple
of yards as the maia goes on : thus the main can be finished,
materials placed, and the earth returned, from end to end
without stopping. On springy ground, this will be found very
important.

‘Where land is subject to more or less permanent bursts of
water from springs, I advise all drainers to strike the outburst
straight in the face. Cunning men, in backward distriots in

Tiogland, try to dodge, or circumvent, the  weeping
B spots ", as they call them, and invariably cost their

employer about four times as much as their work
is worth. | knew three or four of these worthies.
They always worked alone, whereas there never
should be less than 3 men at a drain, and 4 are
better still.  All the drains I have seen made in
this country are too wide atop. The great saving of
expense lies in keeping down the quantity of earth
moved, and if you start with two feet instead of 14
inches, 't will amount to a great many pounds weight
of ununcoessary carth to be moved in a thousand rod
of draius Fourteen inches are plenty for ths top spit,
diinishing gradually till, with pipes, the conduit
just fits the drain. And this bring us to another im-

portant point : the tools to be used in draining, and
the materials that are to serve as the conduits, or
ducts, for the water.
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Fig. 1.

the field, or part of the field, to be drained, and where this i8
attended to as it ought to be, many a dollar may be saved
For example, many of our Kentish farms lie along a valley
formed by a tiny brook, which acts as the receiver of the
ditches which. 1n their turn, carry off the water which issues
from the drains. The fields all run ¥ and S from the brook.
The bottom of the fields is fine loam®on gravel extendiog half
way up the slope; the top a stiff (oh! very stiff) clay, full of
springs and of 2 conglomerate of lime and shells, A grand

Fig. 2.

D Now it will depend upon the latter, the duc’s, what

tools we want, especially for the bottom spit and the
last crumbs or mud. At all events we shall need a line of
some sort to mark out the lengths of drain; a spade of
ordinary dimensions for the two or three first draws; a pick
to dislodge stones, or to get through any hard pan wo may
meet with; a shovel to throw out the orumbs with, and a
draw-scoop to finish off the bottom with.

If we are to use pipes, we shall nced a narrow semi-oylin.
drical tool, sold at any of the seed warehouses, made on pur-
pose to cut out a narrow bed olosely fitting the pipe.

If, on the other hand, we use stones or bushes, the last spit
must be removed by means of a very narrow spade of
N the ordinary shape. The pick had better be of the
2% 11 amp sort, as io that case the men can all work with
7@ their faces towards the opened part of the drain,
72 _except the shoveler.
The draw scoop must be semi-oylindrical for pipes;
“= but flat-backed and 4 inches broad, if for other ma-
terials. In laying the pipes, the workman stands

opportunity of wasting moncy in draining the whole piece! | across tho drain, and begios to lay from the mouth of the
Whereas, in each fild oo main drain running into the open | drain backwards, laying each pipe in its seat by means of a
side ditches about the middle of the ficld, and receiving short | pule at the end of which is a short rod of iron at right angles
side drains 45 feet apart, and from 4 to 5 feet decp, oured , on which the pipe is threaded, dropped carefully down, and

the whole of the farms at a very moderate outlay. Such a
state of land may be seen any day for many a mile along the i
road from Lennoxsville to Coaticook. Springs, finding a weak |
spot between the strata of rook, burst out, and spewing all
over the lower ground, spoil every year twice as much at least
28 it would cost to drain it.

It may be as well to say here, once for all, that whether
we are drainiug & town or a field, the small drains should
always run into the main at right angles, with a curve for
the last few feet, to allow its water to run with instead of
against the ourrent of the water it meets with in the main.

Whether the main should be lower than the small drainsis
a doubtful point. I prefer thai they should be level, as the
wasgh of a rush of water in sudden storms is a dangerous

adjusted to its place by the rod.

But this by the way, for fear I should forget it. I need
hardly say that the tools should be kept sharp, and where
there 1s a tenacious olay to be out, the workman will be all
the better for a bucket of water handy, to dip his spade into.

. Having drawn out our line of drain with acouracy, the ques-
tion arises. shall we use a plough for the first 10 inches or

not ? It depends. If the subsoil is hard and not given to fall
(cave) in, a plough may be used_ to advantage; but if the
ground is wet and crumbly, rough and fussocky, and the
draias are to be of decent depth, considering the risk of
straining the horses, and of cansing extra work in throwing
out fallen-in sides of the drain caused by the tramping of
the horses, I prefor taking the whole out by manual labour.
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Whatever material e are to use
three draws of the common spade,
shovelled out by the second man working

27 1nches in depth, and, at our proposed depth of 33 inches,
os the shallowest admissible, it is time to think of the
bottoming,.

Suppose we are going to uso bushes, The brush should
bave been prepared in winter, or at any rate when the leaf is
off. and should consist of fresh, limber twigs about 3 feet
long, as full of life as possible, and with nothing thicker than
half an inch in diameter amongst them. If any of the boughs

will correot the fault,

Fig. 3.

The drainer, still working backwards, should remove the
remaining 6 inches with the narrowest spade, leaving the
bottom 4 inches wide, and neatly finished, taking out the
crumbs with the flat draw sccop. You may observe that
there will in this case be a trough left at the bottom of the
drain 6 inches deep, by 4 in width, This is the real conduit,
the bushes are only meant to keep it open. In a few years
they will perish, but the arch of the drain will remain for
several years more if treated as I shall advise in the sequel.

The drain being now ready to receive its filling, let the
workman take a sufficient quantity of the bushes in his
hands, straightening them as much as possible, and lay them
carefully at the bottom of the drain, trampling them firmly
down. Then another man, a boy will do, should band the
drainer a fresh bundle to be laid further on, but with the top
ends resting on the bottom end of the first bundle, and so on
up the drain as far as it has been bottomed out. Care should
be taken not to brush in the earth from tbe sides.

Now the fillingin may begin. Remembering that the
water is to enter the drain from the bottom, our main object
should be to prevent any rush of water downwa.ds into the
top ¢ the drain, brioging earth and sand with it, and thereby
cnoking the duct. wn take the stiffest, soapiest clay we can
find, place it carefully on the bushes, and trample it down
firmly. The firmest part of the original carth taken out of

in anyhow.
If in bush drains the junotions with the main drain were

for four or five yards upwards : wooden pipes, square or round,
will do. The fall towards the mouth of the main where it

seem inclined to lic awkwardly, a slight tap with a sharp axe

s, we may start by taking | Set the lovel in the middle of the ground to be drained,
caoh draw to be carefully 'and placing the eye-sights in the propor dircotion, turn the

h C with his face to the !serew until the air bubble rests in the middle of the glass
digger, who works backwards. This will give us about 3x9 ! tube.

An assistant should hold up a rod at the end of the

ground in that direction, and mark a point indicated by the
observer on the rod. The same operation is gone through at
tho other end of the ground ; and if the two marks agree, the
whole piece is on a level. But if the mark at the first station
is at 3 ft. 9 in. from the ground, and 4 ft. Sin at the second,
thero is a fall of 11 inches from the first to the second
station. A very little practice with the level will make any
one handy with it; but it is seldom necessary, except to
intimidate the workmen by making them believe that the
instrument will deteot their tricks.

A very small descent is sufficicot for the fall in pipe-
drains. ~ Cresy, the Civil Engincer, says that one foot
in two hundred and twenty yards is emough: !
The deeper the water in the drain the less fall re-
quired : thus, deep rivers only want one foot in a mile
In very low lands I have found it necessary, sometimes

~ to take the main a long way down ianto the ditch
»=X to gain a fall; and I have seen, at Longleat, the

Marquis of Bath's placo in Wiltshire, an iron pipe
oarried under a mill-stream to take-away the water
from the droinage of a meadow on higber ground.
But in all cases of this sort, the services of a com-
peteot engineer should be secured at once; it will
be found the oheapest plan in the long run.

ABTHUR R. Jexyer Fust,

The engraviogs of drainage tools, &o., will appear in the
January number of the Journal.

Fine Butter and Cheese.
The Sources of Aroma and Flavor.

Prof. Segeloke of the Royal Agricultural College of
Depmark, whose experiments and investigations in dairy
practice have been of sach great value to that country, ex-
presses the opinion that the aromatio principles of butter are
due to the partial decomposition of milk or cream and the
development of lactic acid. In precisely what way this de-
composition or development of lactio acid gives rise to the
aroma in batter so much sought after and admired by the lovers
of butter, is not as yet known, but it may and probably does
come from chemical changes in ntterly inodorous principles.
He says :

«If the temperature of the milk when set for ¢ream be from
10° to 12° centigrade (50° to 54° Fahrenheit) or more, it
decomposes, forming lactic acid and several other new princi-
ples — among them, aromatio principles ; and it needs but to
churn the ercam to obtain an aromatic butter If on the uther
hand the temperatare of the milk at such time be near the
freezing poiut, the decomposition necessary for the production
of aromatio principles is keld in check, and consequently the
aroma of butter obtained from fresh eream is so feeble that it

the drain is then returned on to the clay, and the rest thrown | is not peroeptible to persons accustomed to butters prepared

ag above iudicated, in the same way as French butters are
made at present. But if it be desired to obénin a more aromatic

wade with pipes, it would be all the better, and the discharge] butter, all that is required is to place tho orcam in circum-
of the main into the open ditch should be invariably piped|stances favorable to luctic fermentation, and a few hours will

produce the required result.
“In either case, the aroma formed may be more or less

joins the ditoh should be as rapid as possible, to avoid afagreesblo, that all depends on ne fandamental principles of
sudden stoppage from frost. the milk, on the quautity of the principles neeessary for the
It may be nccessary, in very level land. to use mechanieal { formation of aromatic principles that is present, and on the
means to determine the fall of the ground. An ordinary| method of manipulation employed. .
sprril-level, mounted on a pole with a spike at the end, is] ‘““In either case, again, the appearance of aromatic prinei-
quite sufficient for the purpose, and is used iu this way. | ples is accompanted by that of lactic acid. Whether the aro-

o
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matio principles sought for in butter are produced by lactio
fermentation, by a simultuneous general fermentation, or by
several fermentations combined, I do not know.”

Prof, Scgelcke then asks the question: *What is the
chemical composition of the aromatic prineciple so much admired
inbutter ? "' He suggests that to solve this uteresting question,
claborate experiments would be required, and in conclusion he
sams up the matter by saying that this, at least, is certain,
“ that without decomposition there is no aroma — at least
no aroma in the ordinary sense of the word.”

‘The question here raised is an important one in its relation to
dairy manufactures, especially in cheese-making, where it has
been found that the flavor so much admired, which cheese-
mongers express by the word ** nutty,” or -‘clean, sweet. nutty
flavor,” is, in its best estate, the result of developing lactio acid
io the curd.

Before the inauguration of the cheese factory system, when
cheese was made up on the farm, the general opinion prevailed
among the best and most expericuced cheese-makers that a
better-flavored cheese came from mill having some age — at
least 12 hours' old—aud that in the then method of manufac-
ture (a kind of sweet process), a finely-flavored cheese of the
best sort could not be made from milk drawn directly from
the cow. This principle bas been very clearly demonstrated
by the Cheddar dairymen of England, who develop lactic acid
in their curds, and whose cheese has long been sought after o3
the bast sort made in England, commanding the highest prices,
Of course this development of luctic acid must not be carried
too far, sinee it is then more or less destructive to the aroma-
tic principles producing fine flavor, and it is on account of
developing acidity loo far that many cheese makers fail to
accomplish the highest results both as to flavor and mellow
texture of their cheese. It is a curious futt in science that
some of the most delightful flavors and perfumes are brought
about from chemical chabges or partial decomposition in
products not particularly pleasing to the taste or smell,

It is well koown that the development of lactic acid in
cheese-making is a means of covering up and keeping down
disagreeable taints ; bat the manuer of its action, whether it
be in developing with more force aromatic principles, or in
killing the disagreeable taints in some way, has not as yet
been fully ezplained.

I give these facts to show that good cheese does not result
simply in separating a certain percentage of water from sweet
milk, as some have supposed, but that certain changes must
be brought about in the union of the different constituents of
milk, and that the proper development of lactic acid in the
curd is among the first and most important of these.

The effort to disguise the operation of acid in the curds
under the name of “a cheesy smell”’ or ¢ cheesing ™ is only a
mystification of the art of cheese-making, likely to lead many
astray. Cheese-makers should havea knowledge of lactic acid,
and be taught how to use it properly and not to misuse it ;
for when rightly used it becomes an important aid in the hands
of the checse-maker for producing s highly flavored, rich,
long-keeping and highly appetising product This the Cheddar
dairymen of England have proved over and over again during
an cxperience of more than 200 years.

Prof. Sheldon in his book on ¢ Dairy Farming,” now going
through the press, gives the following sensible comments on
this question :

¢ It is obvious that incipient decomposition, which is but
another term for ripening, de elops the flavors whick we so
much admire ; and it is equally obvious that these pleasant
flavors bocome unpleasant after a time as decomposition
proceeds.  Thus it follows that a given degree of acidity is
unsefu] in both cheese and butter-making, developing as it does
the flavor and aroma ; but if it is allowed to go too far it

destroys both of them, or rather carries them into & stage in
which they are no longer attractive to the palate. The intro-
duotion of extraneous matter also nay easily induce a sort of
fermentation or decomposition which will develop aw aroma
which is foreign, or may prevent the development of that which
we should naturally expeot to find in a well-ordered article.”

In conclusion, the importance of olcanliness in all the details
of dairy practice cannot be too strongly urged. Milk a com-
pound body, and the dairyman has coough to tax his powers
in treating a substance cowposed of s6 muny constituents dif-
fering from each other in character. If filth or any ot.er
foreign deeomposing matter be added as another element, the
substance becomes still more complicated, and it is not easy to
tell what new compounds will result from a union with this
extraneous matter, to depreciate or, spoil the product ; and
there are other considerations of a sanitary nature involved in
this question of cleanliness. Filth and its products of decom-
postion, may result in poisous more or less virulent ; for it is
from this source, it is believed, comes that subtle poison
sometimes developed in cheese, the nature of which is so dif-
ficult to fix by chemical analysis.

X. A. WiLLarD. Herkimer Co., N. Y.

How young msay heifers Lreed ?

Youna Dairynan, New York.—I have a heifer that took
the bull at twelve monchs old ; she will, therefore, come in at
twenty-one months. I want to know if it is proper for a heifer
to breed so early—whether it is not likely to injure her cons-
titution and her milking capacity ?

RepLY. — We should not advise allowing a heifer to be
served under the age of 15 months, so that the may come in
at the end of her second year; but we have known many heifers
to come in as young as the one mentioned, and do well, de-
veloping into very fine milkers ; yet it must be remembered
that some heifers are as well developed at 12 mounths as others
at 18 months. Much must depend upon the breed, whether
usually bred to early maturity, or the slow development of
three and four years. It may, however, be stated as a general
rule, that heifers must be well fed in order to develop the
system properly for breeding se carly as two years. But this
question has been thoroughly settled by the best dairymen 1n
nearly all countries in favor of heifers coming into milk at two
years old. It has been found that a well developed heifer
coming into milk at two yeurs old is usually a better cow at
four years than one coming in at three years; and besides this
important fact, the breeder will have received 4,000 lbs. of
milk the third year, instead of having kept her that year
simply for her growth. 1t appears that an early development
of the milk sccretions tends to increase their power or flow,
just as the exercise of the muscles increases their power.
The breeders of the Tsland of Jersey are very particular to
have their heifers come into milk at two years, The most
expert Short-horn breeders usually bave the first calf dropped
at 24 to 30 months. — National Live-Stock Journal.

Jerseys or Guernseys.

Mr. W. L. RureerrorD, of St. Lawrence Co., read a
paper upon these breeds. He gave a short sketch of theJerseys,
and then the yield in butter of many noted cows of this breed. §
He gave it a8 his experience, that cows which gave the most §
milk yielded the smallest proportion of cream. That a cow, when §
yieldiog 28 to 30 1bs. of milk, reguires 18 or 19 lbs. for a pound £
of butter ; but when she gave 12 to 14 lbs. she made a pound
of butter from 12 to 14 lbs. of milk. In two heifers, the past
sammer, the one yielding 28 Ibs. per day required 4 lbs. of
wilk more for a bound of butter than asother yiclding 22 Ibs. #
of milk per day., He attributed the larger proportion of fat
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in the Jersey milk to the less physical exercise taken by the
Jersey ; that this breed had been tethered and hand-fed as far
back as we could trace the history of the cow ; that physical
cxertion used up a portion of the fat-forming food.

The milk record of his herd of Jerseys, heifers included,
has been. for 1576, 4,640 lbs. per cow; for 1877, 4,282 ; for
1878, 4,814 lbs. per cow. He was of opinion that when
Jerseys shall be fully tested they will be found as superior for
cheeso as for butter, and in practice their greater richaess in
cream will make the cheese propoitionally superior. Many
individual cases were given of Jersey yields, to which we may
reour hereafter. — National Live-Stock Journal.

VETERINARY DEPARTMENT.

Under the direction of D. McEachran, F. R ¢. V. §, Principal of
the Montreal Veterinary College, and Inspector of Stock for the
Canadwin Government.

The Foot of the Horse and its management,

The upper margin of the wall is hollowed on the inside,
forming a groove in which is lodged the coronary substance
from which the hoof is secreted. The surface of this groove is
pierced by numerous little openings into which the secreting
villi enter from which the seoretion of horn takes place.
The thickness and direction of the wall vary not only in each
individual, but also in the same foot. Thus, it is thicker,
deeper, and more oblique, in front than at the sides; from
the toe it gradually, in a well formed foot, decreases in depth,
degree of obliquity, and thickness to the heels, except at the
inflexion where it is thickened to form the point of the heel.

The Bars are the inflection of the wall at the heels running
inward, and meeting at the toe of the frog present on their
attached surface the same laminated arrapgement for attach-
ment as the wall.

The Frog consists of "a soft elastic horny covering for the
fatty, or sensitive, frog to which it is attached by villi; the
two logether forming an elastic pad filling up the triangular
space between the bars, the use of which is to break con-
cussion, and protect the navicular pulley and joint above. The
sole consists of a quality of horn softer and less fibrous than
that of the wall, yet harder and more flakey than that of the
frog. It fills up the space formed by the wall und bars, it is
attached to the sensitive sole by villi and derives its nourish-
ment from that structure—at the source of its growth it is
soft and porous: as it is pushed away from it, it becomes
drier aud harder, till we find the outer layer, especially when
exposed in its natural condition to the action of the atmos-
phere and moisture, becomes dense, hard, and capable of pro-
tecting the delicate structures beneath from bruising by hard
substances when stepped upon,

The Frogband may be looked upon as a semi-horny—
semi-cuticular band, forming the bond of union between the
skin and hoof.

The sensitive foot, consists of the sensitive wall, sole, and
frog with the coronary ligament which is lodged in the groove
on the upper margin of the wall, and from which it derives
its nourishment. The wall is covered by the sensitive Jaminge
which dovetail with those covering the inner surface of the
\gall cl)lf the hoof. The other parts, except the bars, are attached

villi.

yBcaring these condensed anatomical outlines in mind, our
readers will more readily understand the uses of the different
parts of the foot, and the general principles for maintaining
it in a healthy condition.

Management of the foot.—From the time of birth, nay.
cven at the time of mating of the sire and dam, the foot of
the futare animal will be influenced by the judicious, or
erzoneous, judgement of them.

1t is now well understood by observant breeders, that the
size and form of the foot, as woll us the quality of tho horn,
is in & great measure dependent on the traesmission of geod
or bad qualities in the feet of the parents; hence a sensible
breeder will always seleet a horse and mare with good feet.
QOur readers should reflect on this ; and think how true the
old saying is ‘‘no foot no horse”. We know from long
observation that flat feet, thin horn, brittle horn, tendenoy to
sanderack are all transmitted by parent to progeny.

The soil on which they are reared influences the quality
of the feet materially. In all her arrangements, Nature
adapts her creatures to the surrounding circumstances. Thus,
on high, mountainous land, the feet of the horse are small,
hard and oarrow, compared with the wide, flat fect of those
raised on low, level, or prairic land. The food the animal
cats influences the feet, the nature of the soil during the early
years of the animal's existence exerts a powerful influence,
and through life, not only the quality, but the quantity of the
food and manner of giving it, affects the feet. From birth the
feet require close attention ; thus, should the feet of the colt be
allowed to become dry and hard, contraction of the whole
foot results, not only from increased evaporation, but from
active absorption produced by the pressure. The young foot
requircs a not too hard floor, with sufficient moisture to keep
it soft, Its form should be preserved by judicious trimming;
the wall should meet the ground evenly all round; the toe
must not be allowed to become too long, or it will act as a
lever, to the injury of the navicular apparatus, or the tendons.
This is not sufficiently attended to by breeders generally, and
many a valuable colt is so injured us to become, ere long, o
confirmed oripple.

By all means look carefully after the feet of the colt. The
leaving the feet to nature in animals kept artificially, deprived
of the natural friction, is quite improcticable. Allow them
large runs;of pasture land, and it is possible they will be worn
down sufficiently ; but confine them in a loosebox or stall,
standing on soft manure, and we find that the feet require
constant attention.

During the early part of the present century the pre-
servation of the horse’s foot seems to have ocoupied the
prinoipal part of the attention of those Veterinarians who
were the founders of the soience, a8 we find by the elaborate
treatiges on the subject by Bracy OClark, Coleman, Turner,
James Clark, Miles, and more recently. Dick, Gamgee, and
Fleming, in Britain; uod the celcbrated Lafosse, in France.
And so thoroughly have ‘these men investigated the subject,
that in the present day we have added comparatively little
to the koowledge imparted by their teaching.

Of course, to the farmor the importance of sound feet is
ot so forcibly impressed by lamencss and loss, owing to the
fact that the horses are mostly worked on the soft land, or
clayroads, and are generally sold young, before the feet are
tried, as it were. They must not forget however that even
the young horse’s feet require attention and their quality will
influence a buyer iu the price he will pay the firmer—and
we are convinced, that attention in breeding from animals
with sound feet, and judicious management for the first three
years, will insure good sound feet, and thereby enbance the
valuc of their horses in the market.

The foot must be of medium size; a large foot is usuall
a weak one, often flat and thin, liable to corns, bruises, ang
objectionsble in many ways. Although contrary to the
popular idea, we find by e=perience, that a small foot
(naturally small, and not small from disease) is far more
serviceable than a large one. In such feet, the hoof is usnally
formed of morc compact horn, harder and tougher; it is
generally of a better form, and its mechanical arrangement is
better adapted to regist tear and wear, )
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For example, tompare the fine hard feet and hotn of the
thoroughbred, the nartow straight foot of the mule. and ass,
with the large Bat soft feet of the heavy draught breeds, and
we find that the smali feet are more durable and less liable
to injury.

Much as the feet suffer from neglect in carly life, it s
trifling trhett ¢ompared with tho destructive processes to
tvhioh they are subjected when onhce they are submitted to
the operations of the farrier, (for the purpose of furnishing
them with a defence against the fristion and concussion of
the hard road), assisted by mismanagement and neglect in
the stable.

‘When we enquire into the abuses of horse’s feet by the
groom and the farrier, we shall not wonder that this
matvellous contrivance, this most perfect mechanism, which,
a8 au adaptativn of a means to an end, is not txeelled in the
wholé tange of the Crealor’s works, does in tai y instances
give way, and becomes go altered in form and so weakened
by disease as to be incapable of performing the locomotory
functions without sufferibg; and lameness, (which is but an
expression of pain) incapacitates the animal for work, and
teduces enormously its valte.

Mt. Lnwes, Rothamsted, still persists in his calculation,
that the ¢rop of wheat in England is equal Lo an average of
30 bushels an nhere.  This, at present prices, would, as com-
pared with lost year's yicld, make a difference to the farmer
of £3. 10. 9, that is to shy, 2 quarters at 49s. would equal £4.18,
and 3 quarters 8 bushels at 45s. would bring £8. 8 9.—Good
news for the landlords, as whoever goes without, they won't.

A. R

R.J.F.

THE POTATO DISEASE.

A seleet Committee of the House of Commons in England,
has been investigating the question of the potato disease.
Many of the largest growers have been examined, and the
foll(}win are 4 fow of the statements made by them.

Mr.
Lothiah and partly in West Lothian : soil, a mixzture of clay
and loam, but free working land, thoroughly drained. [t
would not pay to grow potatoes if the land were cither wet
or insufficiently drained. He begins bis rotation with
potatoes, then wheat, turnips, barley, grass for two years,
and vats, two fallow crops in the seven years, and a sufficient
interval of time between the main crop of the farm, the

otatoes.

“The land is deeply plouzhed after harvest, grubbed in the
spring, and the planting li)cgins as carly as possible. 'The
mantire, 40 tons of horse and cow dung, with 10 cwt. of
mized animal and mineral superphosphate, with guano -for
the nitrogen, is put in the drills—cost about $180 per acre !
Mr. Rinton] thinks the land cannot be made too rich for this
erop, if planted carly, as they wil! be out of the ground and
sold, before the disease attacks them. Planted in March,
they are fit to dig by July 1st, and generally yield, at that
time, from 100 to 200 bushels an acro ; later on, in August,
from 350 to 400 bushels, but the smaller quaniity pays best,
as young potatoes fetech a very high price, compared with
those that are fully matured.

He i3 very particular as to his seed, sending selected
specimens to late districts to be planted for him, Sced is
changed in this Wway every second year. ““ Every year would
be better, but every sccond year it must be done.”

Champions Mr. Rintoul considers to be the best late sort
grown, particularly in a wet season, as it is proof against the
disense, In a dr, season it does not crop as well as the

harles Rintoul farms 700 acres, partly in East

Regent: but frequently the latter is out down and the
Champlon resists.

Potatoes grown from sced tako three years to develop, and
are not at their best till the fourth year. Cutting for sced
improves the quality of the orop; and the finest, starchiest
tubers always suffor most. The witness thinks it a bad plan
to plant small whole potatoes; ¢ coarser stuff will be had if

you do not grow from culs every alternate year.”

Mr. John May, Farviogham, Kent, a very old acquain-
tance of the writer, stated: “I grow about 200 acres of
potatoes a year, on good strong land, with a chalk s»bsoil. I
grew Champions, 120 acres, first in 1877, with a few Regents
and Victorias. The two last were nearly all bad, but the
Champions resisted the disease. I get some fresh seed cvery
year. I conside they do best with us growing our own
two or three ycars, but I fike to have fresh seed. One
potato crop follows another in about five years. Mr. Nicoll,
gardener at Arbroath, N. Britain, raised the Champion
from sced. They have been good, as far as my observation
goes, all over the country. Last year, the worst ever kuown
since 1845, T do not believe there were 3 079 bad all over the
United Kingdom.

The cultivation of this root does not so much affect .is
immupity from disease, as the variety grown. I believe in
the theory, that a variety degencrates a%cr a oertain number
of years.  Potatoes that I recollect fifty years ago are now
quite out of cultivation. When the Regent first came out it
kept as well as the Champion does now, %rom which I deduce
the conclusion, that the %hampion in process of time will
keep getting worse. I do nob believe the best thing would
be, for Government to do anything, but for the Koyal Agri-
cultural Socicty, of England, and the Highland Society, of
Secotland, to offer valuable prizes for the introduction of n_
sorts grown from seed; it might be done by Government, if
you like. but I should think it would almost be more likely
to be done by the Societies. There is no doubt it would be
a trouble some sort of business; and good judges must be
appointed. For instance, supposing you were to start a dozen
people growing them, and they all raised their own varietics,
they might %e exchanged from ope place to another.
Supposing, for example, that I raised nine or ten varieties,
and you did the same, another man did the same, all over
the country. In the next spring, about planting time, we
might exchange. and then the best sorts would soon be found
out. A good discrimination might be made in the third year.

I give the discased potatoes to bullocks and pigs. Itis a
well known fact that the diseased potatoe has as much starch
in it as a sound onc, and it would be a folly to burn that.
My experience is, that diseased potatoes are better for cattle
than sound ones.”

The evidence of the well known chemist Dr. 4. Voelcker
is more wicoretical than practical—at first sight; but I thiok
we may glean from it the following hints for our guidance.

There 1s no known means of avoiding the attacks of the
disease : that is to say, you may apply any sort of manure,
farm yard or artificial, and still the crop will be affected.

,| The “ezperiments instituted by the Royal Agricultural

Society (England) a fow ye.rs ago were quite decisive on
that point, but at the same time, good cultivation and early
planting will, with a proper supply of the necessary food of
the plant, help it to resist the attacks of the discase. An
early supply of manure is a great assistance. .
When tho dung &c is applied in the beginning of spring,
and well worked 1o, so that it becomes part and parcel of the
land itself, the cffect is superior to what it is when the same
manure or mixturc of manures is put in later. 8o, autumon
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mapuring on the stubble, and ploughing it in with the arti.
ficials, would znswer well.

I thiok Mr. Voclcker cannot mean to advise us to let
ammoniacal manures remain in the land all the winter, as
Messrs. Lawes and Qilbert have sufficiently vroved that to be
a losing game.

He goes on to account for the practice, by telling us for
the twenticih time, and it will bear repeating two finundred
times more, that the form in which plants take up their food
is not the crude form in which we apply it. Potash, for
instance, if applied when spring is well sct in—May, in the
Province of Quebeo—is no use at all; but mixed well with
the soil in the autumn, it undergoes the ncoessary chemical
changes; the potash becomes fixed in the soil, in a state not
so soluble a8 to be ineffective. Potash is not more necessary
fur the food of the potato than for wheat or turnips. It is
very useful, applied in this way, to all light soils; but on
heavy lands, the result of the disintegration of granitic
felspathio rocks, potash has no effeot.

Mr. Voelcker gives an account of some experiments he
carried on at Lord Wenlook’s farm, at Bsorick, Yorkshire,
The produce without manure was 255 bushels per aore.
With potash (tho orude salts from Germany, commonly
called Kainit), and mineral superphosphate, the yield
amounten to 333 bushels, an increase of 78 bushels over the
unmanured land. but when ammonia was added to tho potash
and miveral superphosphate, the retura was 482 bushels,
and augmented produce of 227 bushels more than the
upmanpured land, and of 149 bushels more than the land
dressed with potash and superphosphate.

Here you have an example that confirms the lesson that all
sensible men concerned in teaching agriculture have always
insisted on ; n lesson we do not seem to have learuned in this
country : to get the maximum produce and a healthy orop of
any kind, you must not depend on the supply of one
constituent.

As a rule, Mr. Voelcker has not found much benefit from
the use of potash alone; but the mixture he would recom-
mend is—a half dressing of good farm yard dung ploughed
in during the autumon; 4 owt. of mineral superphosphate,
3 cwt. of Kainit, and 2 owt. of sulphate of ammonia, costing,
in Eugland, about $1B, exclusive of the dung. In many
instances this dressing (the artificials) has increased the crop
from 240 bushels to 480 bushels, a pretty good retura of
potatoes at 6¢. a buskel for the manure !

My readers will doubtless observe the discr?auoy between
the evidence of Mr. Rintoul and that of Dr. Voclcker. But
it isonly apparent. Mr. Rintoul sacrifices largeness of arop
for the sake of carliness; and therefore applies all his manure
at the time of planting. Perhaps, next year he, after reading
Dr. Voelcker's statement, will follow his advice—the day is
long past when practical farmers in Britain refused to listen
to the counsels of scientific men. Ammonia, you will natice,
according to the experiments of the chemist, works its usnal
wonders in the potato crop. I do hope that some endeavour
will be made to find a moderately cheap source of nitrogen
in this country. I am aure that if we lean upon our apatite
alone, we shall find it but a broken reed.
ArtHUR R. JENNSR FOST.

Dissolved or Undissolved Phosphates.

An egperimental station has been established at Easter
Ross, Rosshire, N. B., for the purpose of promoting and
stimulating the application of ccientific truths to the tillage
and cullivation of the soil.

The usual course has been pursued. Plots of land, in
number 24, with their nomanured duplicates, have been

treated with various artificial dressinge, and a party of land.-
owners and farmers inspested the rosulta on the 10th of
Qctober last,

Of tho 24 plots, 12 are devoted to the illustration of soluble
phosphates of different sorts, and nitrogenous munures from
the various nitrogenous compounds The other 12 are
dressed with insoluble phosphates, with nitrogenous com-
pouads as before.

The phosphatic materials used are: coprolite (answers
wearly to our apatite), bone-ash, and bone-meal. The
nitrogen is derived from sulphate of ammonia, rape-dust, and
nitrate of soda.

After examination it appeared. that the plots manured
with the soluble phosphates and sulphate of ammonia had
taken the lead from the first, and wers now looking the best in
the proportion of 3 to 2. Mr Cameron, the chemist in
charge, seemed to think that later in the season the insoluble
manured plots might overtake the others; but as the
inspection took pluce on the 10th October therz would not
seem to be much chance of that; and he confessed, that as it
was clear that the turnip plant in its infancy required the
manure to be offered to 1t in the most thoroughly available
form, the use of soluble phosphates was not likely to be
abandoned.

Phosphates (dissolved) aund nitrate of soda produced preat
luxuriance of foliage and size of bulb. Rape-dust, with
dissolved phosphates, was unot 50 pushing a manure; as the
rape-dust required time to get itself mixed with the soil and
decomposed ; and in the plots where phosphatic manures alone
had been used, neither bulb nor top was so good as whero
nitrogenous compounds bad been employed in connection with
them—which. I take to be, now, a completely settled question,
but one which, by dint of frequent repetition, should be driven
firmly into the head of all farmers, and clinched thf{e;T P

AO . . .

Agricultural Chemistry.

At the late meeting of the British Association at Edin-
burgh, Dr. F. H Gilbert. F. R. S, the chemist associated
with Mr. Lawes in his experiments at Rothamsted, gave a
general account of the origin and progress of Agricultural
Chemistry.

I propose to give, in as short a form as possible, a synopsis
of his address. showing what chemists have dove for agri-
culture, what, in my opinion, they have failed to do, and
what they may be expected to do in the future,

Agricultural chemistry is the chemistry of the atmosphere ;
the chemistry of the soil ; the chemistry of vegetation; and
the chemistry of animal life and growth.

Without & knowledge of the composition of the atmosphere
and of water, we conld not form any true idea of the vegetative
process. Black, Scheele, Priestly, Lavoisier, Cavendish,
and Wait, combining their discoveries, taught us that common
air consists chiefly of oxygen apnd nitrogen, with a little
carbonie acid ; that carbonic acid is composed of carbon and
oxygen ; and that water is composed of hydrogen and oxygen.

In 1804, De Saussure illustrated experimentally the fact
that in sunlight plants increase in carbon, hydrogen, and
oxygen, at the expense of carbonic acid and water. Xe
further investigated tho oxistence of inorgamic, or carthy,
materials in plants, and showed that these must be derived
from the soil; and he called attcution to the probability that
the incombustible constituents so derived by plants from the
s0il were tho sources of those found in the animals fed
upon them.

As to the nitrogen contained in plants, De Saussure came
to the conclusion that they derived it from compounds in the
soil together with the small quantity of ammonia existing in
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the atmosphere With the exception of Sir Humpbreyl
Davy's lectures on the Elements of Agricultural Chemstry,
published 1o 1813, in which he correlated ali the previous! by

discoveries, practical and scientific, bearing on agriculture,
nothing much was done till 1834, when Boussingault became
part proprietor of the estate of Bechelbroon, in A'sace Ir
company with his brother-induw. a practical ch. mist and
farmer, he then established the first * farm laboratory ™ in
existence ; and from that time up to the present day, he has
been engaged in promoting experiments in the science.

His first publication was a paper on the amount of
nitrogen in different foods, and the equivaleace of food In
1837 he published a comparison of the quantities of gluten
in different wheats. In 1838, he gave to the world the
results of aa investigation of the priaciples underlying the
value of a rotation of crops; and determined by analysis the
the composition, both organic and 1norganic. of manures.

In 1838, Boussingault published the results of an investiga.
tion on the point whether plants assimlate tne free or

works constituted a very important epoch in the his.ory of
our <cience Notwithstauding the conclumve enidence afforded
De Saussure’s experiments, vegetable physiologists
continued to hold the view that the Aumus of the soil was
the sooree of the carbon of vegetation. Liebig pot only
adhered to the views of his predecessor, but proved cleariy
the 1mpossibility of humus sopplying the amount of earbon
assimilated over a given area He showed that bumus itself
was the product of previous vegetsble growth, zod that it
could not, therefore, be the ongieal soarce of carboa ; and that,
from the degree of its insolubility, io pure water or in water
contaigiog alkaline or earthy bases, only = smail fraction of
<he carbon assimilated by piants couid be derived from the
amount of humus that could possibly enter the plant in
solution He muintzined that. so far as homus wes beaeficial
to vegetation at all, it was only Ly its oxidzticn, =md a
conscquent supply of carbonic 2eid within the soil; 3 soarce

' which he cousidered anly of importance 1n the eariy stages of

the life of 2 plant, and before it had developed wnd exposed a

uncombined nitrogen of the atmosphere; and bis conclusions | sufficient quantity of green surfce to the 2tmosphere to render
were pretty much in accordance with modern views on the | it indepsndent of supplies of carbonie 2cid from the soi?

subject. Morcover, he determined the amouot 2ad com-
position of the residues of crops, the constituents consamed
io the food of a cow and a horec respectively. and yielded
the excretions and milk of 2 cow, and in the excretions of a
horse. He was, in these last investigations, far before his
age, and not his least praise is, that he coped succossfolly
with sach problems, io spite of having, in the then state of]
the science, to invent methods smtable to his purpose. before
be coald grapple with the difficoines which lay 1 his path.
A truly original mind was his, and it met with fit recogoition,
when he was eleoted a member of the Freaeh Iosutute, and
recerved from the Counncil of the Royal Society of Englard,

the Copley gold medal, the highest honour at their dispossl
Such was the state of knowledme 2s regards Agmcultural
Chemistry when 10 1840, Licbiz s memorable work appeared.

But the chief ‘point opoo whack Lickig expatinted w=s,
as to the fashion in which the vitroges always foard &
plants cotered their substacee  He argmed hat, from e
known chbaracter of froe eitrogen plasts did oot ke it
up cither from the atmosphere, or distived fa walr =md w0
absorbed by the roots The souroe of the nitogem ia

vegetation was, be maintzised, smmenis  the predset of the
potrefiction of one generstion of planty sappying oexms for
the sopport of the scocssdingy ove. 1o the cawe of 2 Som, Be
poinied out, recesving petbing from extersa) somreen =od
selbng off orrtain predosts, the smomat of e attogen @ the
manure derived frop the comcamplicn of some of he
vegetable prodoes oo the fom itself, togeiber witd G2 éae
to the refuse of the evops (Toots, leaves, &2 ). ot 2ways be

“less thao that eovtzined o the crops crowD , ad be coocnded,

Maoy 1mportant and, indeed, fandamental facts had alresdy 1that thoogb the quantity s relareed o the lvd #x
been established in regrard to vegetation, and Boussingaultiimportast. s mam waree of the aitroces assmisiad oter &
had brougbt bis owp and previous resvits to bear upod the ' grven sred was broaght dnws fram the ITDapheTe 6z W XD

clutidation of long recognised sgmicuttara: practices. |
But there can be no doubt that wie appearance of Luchigs®

* Theze cap be oo donbt * sys Gibest, © tha, owizg o
the limited zpd defective experimests] evidemoe them 2
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command on the point, Liebig at that time, as well as
subsequently, greatly oveprated the amowat of ammobia
available to vegetation, from that source.

In Boussingault Réctamation, already referred to, he gave
much more prominence to the importance of the nitrogen of
manures. In Liebig's edition of 1843, he combated the
notion of the relative importance of the nitrogen manures;
maintained, in opposition of the view put forward in his
former edition, that the atmosphere afforded a sufficient
supply of nitrogen for the cultivated as well as for the
uncultivated plants; that the supply was sufficient for the
cercals as well as for the leguminous plants; and he jnsisted
that it was not neeessary to supply nitrogen to the former,
but that the incombustibte, or as he called them * wineral
or inorganic constituents’ werc of the utmost importance as
manures.”

This latter theory it is, I may as well say, is the one on
which the great dispute arose between the Baron and Messrs.
Lawes and Gilbert. The whole fight, well vontested on both
sides barring a slight amount of shuffling on the part of the
German, ended in a complete vietory for the lgngliahmeu,
and may be found in various numbers of the R. A. S.'s
Magazine.

In treating of manures, Liebig laid the greatest stress on the
return of the potass and phosphates to the soil which had
been deprived of them by the crops reaped and sold off the
farm. But he also insisted on the importance of the nitrogen
especially that of the liquid excretions of animals, and con-
demned the methods of treating animal manures, by which the
ammonia was allowed to be lost by evaporation. Curiously
enough, howcver, some of the passages in his first edition, in
which he most forcibly urges the value of the nitrogen of
animwl manures, are omitted in the third and fourth editions !

With regard to the carbon, the tendeney is to prove, with
De Saussure and Licbig, that grain crops derive their supplies
of it entirely from the air. At Rothamsted, there are some
plots in the experimental ground that have mever received a
pound of earbon during the 37 years they have been growing
wheat ; and from some of these as much as 1500 lbs. ¢
carbon have been taken away in the crop of this year alone. Lie-
big's second report to the British Association, presented at
its meeting of 1842, and published under the title of Animal
Chemistry, or Organge Chemistry indts application to Phy-
siology and Pathology, from the manner as much as from
the matter excited much controversy among physicians and
pathologists. He denied that nervous action could in any
way supply heat to the body ; and shewed by illustration and
experiment that the combustion of carbon and hydrogen in
the system was enough for that purpose.

He pointed out that while plants acquired their nitrogen ;
from carbonic acid, water, and ammonis, animals did not
produce them but assimilated them as found in their food.

He denied that the vegetable fat found in ¢he bodies of’;
herbivorous animals eould be obtained entirely from their!
food ; and he shewed how nearly the composition of fat was
obtained from the simple climination of so much oxygen, or
of oxygen and a little ocarbonic acid, from the various carbo-
hydrates. The formation of fatty matter in plants was on |
the same prineiple ; the result of a secondary szction, stareh
being first formed troem earbonic acid and water. ‘

And then by a beautifel generalisation he arrived at the’
conoluston that the food of man might be divided into the
nitrogenised and non-mitrogenised elements, the former
capable of being converted into blood, the other incapable of
such a transformation. The former the plastic clements of
nutrition, the latter elements of respiration.

Some of Liiebig's theories have stood the test of time and

investigation ; others have bcen disproved ; but there is noY

or nitrate of soda and superphosphate).

doubt that his manner of investigation exercised an immense
influence, by stimulating tesearch, by fixing attention on the
points to be investigated and the methods to be followed, and
thus leading to the establishment or correction of any special
views he put forward, and to a vast extension of our know-
ledge on the complicated questions involved.

Somewhere about the year 1848, Licbig, thoroughly con-
vinced of the truth of his own theories, allowed a company
to be formed, under his auspices, for the manufacture of
artificial manures. A large capital (£20,000, if I remember)
was subscribed, and a considerable trial was made of the
patent preparations. They failed completely ; as being com-
posed eutirely of mineral, or incombustible, materials they
were likely to fail. But this good effect arose frowm the
failure : Mr. Lawes, who had lately succeeded to the family
estate at Rothamsted, in Hertfordshire, devoted himself to &
series of experiments with artificial manures of all kinds,
which he has vow carried on. in connection with Dr Gilbert,
for the last 37 years. Moreover, last year, he settled the
marvelloug sum of $500,000 in the hands of trustees, toge-
ther with the farm at Rothamsted, with all its arrangements
of cattle-cheds, store-houses, and laboratories, for the perpe-
tual investigation of the question.

His first attempt was to prove that, unassisted by nitro-
gen, inorganic manures for the cereal crops were nearly use-
less : mext, that ammonia alone would materially increase
the yield of grain ; and thirdly that nitrogen, whether in
nitrate of soda or in sulphate of ammonia, in combiration
with phosphate of line, would produce year after year, in a
soil previously exhausted by three white straw crops without
manure, as great a crop of grain as that grown by the best
farmers of the neighbourhood in their regular rotation of
crops. In this he perfectly succeeded—the 38th erop of
wheat is now just harvested, and many of them have given
from 38 to 52 bushels an acre. The Liebig’s patent manare
was found to increase the crop, on an average, by shout 1%
to 2} bushels per acre. The use of ammonia slone gave
nearly 10 bushels more than the unmanured plots, but the
mixture of ammonia and superphosphate of lime has raised
the yield from 16 bushels, which was the normal average of
the unmanured land for the first 20 yesrs—it is now after
38 years of hard work, without manure, very much less - to
the wonderful amount mentioned above. Aguain, one plot has
been continuously received 14 cartloads (tons) of cake.and
eorn-fed dung per acre. The ammonia and superphosphate
plot has, upon the whole beaten it. Many other experiments
have been made on the most extensive scale, and more than
one fallacy of the non-practical Liebig exposed. Talk of
Patriots, indeed !

A table is appended which gives the produce of the experi-
mental plots at Rothamsted, of which one receives no

| manure, the others different manures (ene lot farm-yard

dung, the -others sulphate of ammonia and superphosphate,
The field has giown
wheat, now, for 38 ycars in succession :

o NE.
CIRE Artificial 3 |og
56|88« manures. g
Harvests. Bl bt s . —" B B o
L|8s9| © o w o ov ®
18 = ; S Ay - w | e BrllS
15 (28 8|28 12 g |8
[ & A 1= 1=
BusrELs oF Drrssep CorRN PER ACRE.
1880...0ue saverens 114 | 383 | 341 | 354 | 34} | 34§ | 2841
Av. 10 yrs., 1870-79 | 104 | 204 | 274 | 313 | 353 | 313 | 283°?
Av. 18 yrs., 18562-69 | 14f | 353 | 363 | 384 | 364 | 36} | 2943
Av. 28 yrs,, 1852-80 | 13} | 334 | 32} | 361 | 86} | 85 274 ¢

1 Equal to 27 bush., at 61 1ba. per bushel.
? Equal to 234 bush., at 61 lbs. per bushel.
8 Equal to 28} bush., at 61 Ibs. per bushel.
4 'Bqudl to 264 bush,, at 61 by, per bushél,
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It is ovident that, while the unmanured plot shows an
average higher than the last 10 years, it is considerably below
that of the average yicld of the previous 18 years, and the
whole period of 28 years respeotivel{. This plot has been
now entirely without manure of aby kind for 40 years, and
is ovidently suffering from exhaustion. The plot having had
14 tons of farmyard dung every year gives nearly 39 bushels,
which is above the average of the three periods. The three
artificially manured plots give about the same as their aver-
age for the 28 years.

Tn 1874, the only good wheat year of the last tenm, the
produce of the unmanured and the dunged plots was almast
exactly the same as this year; but the mean yicld of the
three artificially manured fPlc ts was, in that year, 393 bushels,
against 34§. the yield of this year. The mean produce of
w%zole plots (unmanured, duoged, and artificially manured)
is equal to 27 bushels of 61 lbs, to the acre; and from these
data Mr. Lawes calculates that, as his farmy and neighbour-
hood suffered more than most parts of England from heavy
raivs in July, the average crop of the country will, when
threshed, turn out to be something like 30 bushels an acre ;
amounting in all to something like eleven and a half a mil-
lions of quarters, precisely the amount at which X arrived,

isce Ootober No. of Journsl) by a perfectly different process
of reasoning, England's wants this_year, ot 53 bushels per
head of population, will be 24 and a half millions—therefore,
deducting seed. she must import 14,000,000 quarters, or 112,-
000,000 imperial bushels. She will not have wuch difficaity
in finding them. .

‘We sce now what chemists have done for agriculture—let
s look on the other side of the guestion, viz : what they
have left undone, * * what, in time and with patient study,
it is to bo hoped they may some day accomplish. .

Sir Ughtered Kay-Shuttleworth, chairman of the section,
stated at the Edinburgh meeting, that he questioned very
much whether agricultural chomists had got beyond the mere
rudiments of their business. “ We wamé chemists of author-
ity and standiog, men of 1 scientific training to gire
ﬁi:mselv(s np?%ot s0 muchatfyg;bat had been alluded to at
the mecting, not morely to making analyses of manures for
farmers, and telling them what snbstances they received. but
men who should enter into the Very cssence and principles
of the matler, and tell them :hcdrca.sgns why paar::cn]ar soils

uired icalsr mabures, and what were the manures
ﬁcnkmﬁ? bring into play the best qualitics of the different
ils we have to do with.”

I, for instance, should like vory muck to know why lime
is of no use, or, at lesst, of no pnying use, in the East of
England ; while chulk and marl (both equally carbonates of
lime) are of the greatest possible benefit. Why is guano
invarinbly used for turnips by the best farmers 1 Scotland,
and of course profitably, whereas, in Kent, it is money thrown
awzay, in nine cases out of ten 7

If, again, hay is only grass deprived of its water, why does
1t not fatten cattle as well as the original herbage ? Swedes
and other roots are ssid to contain, in round numbers, 90
per cent of water. Is that water common water, or does it
oontain some mysterious substance unknowa to chemists,
which accounts for the rapid futtening of cattle fed on them ?
Take again the varying quality of graia and other crops—
why do oats grown on gravel answer for porridge meal, and
when grown on clays suit brose and cake ? Why does the
Vale of Ayleshury fatten on its grass the largest oxen, and
the Vale of Evesham, equally rich in appearance, refuse to
do anything of the sort ¥ Why, as I have before remarked in
this journal, de the Scotch turnips with-straw fatten bullocks,
and the Kentish turnips with hay refuse to fatten sheep 7 It
won't do to say it is the climate, for on the coast of Sussex
the same difference exists between crops of swedes with onl
10 miles of distance from one to the
other—notably, between Hove, near
Brighton, and Shoreham. All these
questions chemists must find an
answer to, some day or other, if they
wish to retain the farmers us their
clients,

We al' know, practically, that
2 wherevor o deep feiable loam resta
upon a thick bed of gravel, and that
upon clay, we find o fertile soil that
will grow apything you Iike tv ask
it. On the other hand, a thin clay,
on a retentive subsoil, will grow
nothing except at an immoderate
expense,

Look at the table landsof the
Andes, Wheatfields there have yield-
ed good crops for mere than two
centuries. At Sants Fa and Quito
potatoes grow for ever on the same

soil, aud are nowhere better. Talkabout Aumus being a neces-
-gity of fertility | How about the land near Vesuvius, formed
as it is by the disintegration of lava, and ocontsining not the
smallest particle of vegetable matter; and yet every cae
'kpows that when this lava has been cx to the air for
a time, all kinds of plants grow in it with the utmost lusn-
riance.

Why does the bite of the deadly Cobra infiict no in-
jurY on the ongoose ? The Acari feed on the poison, sirych-
nia > and the Hornbill (Buceros) cats with impunity the
frait of the strychnos, (Nuz vomica) tree : yet chemists can
givo no reason for such anomalies

Ang, thus, we see that, in spits of sl our searching, na-
ture has still scerets of her own which she seems, at preSent,
resolved to koep from us. Even Liebig allows that the phy-
sical conditions essentinl to the fertility of a soil are nnknown
to the enquirer: 2 mers chemical analysis being of very
subordinate value, since all the mineral means of nonrishment
in a soil do not necessarily afford & measnro of its value, nor
does the want of vegetable matter prevent its being able to
produoe luxuriant crops. Whatever it is that causes fertility
in land, climate most be a great factor ia it. All thein-
stances of perpetaal fertility ave fonnd in & soathern climate:
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“ The carpet of flowers "' says Humbolt, ¢ and of verdure
spread over the naked court of our planet is unequally woven ;
it is thicker where the sun rises high in the now cloudless
heavens, and thianer towards the poles, in the Jegs bappy
olimes where returning frosts often destroy the opening buds
of spring, or the ripening fruits of autumn, It is under the
burniog rays of a tropical sun that vegeletivn displays its
most majestio forms.” Aspects of Nature, II. 8-29.) The
mechanical state of a soil is immportant as regards it power of
retaining manure. How often do we hear it said that top-
dressing is more beneficial than manure ploughed in ? It 1s
quite true that the practice is correot on certain light soils,
and the reason is not far to seek. As long ago as 18456 (X

uote from memory), Profissor Way, chemist to the R. A,
g. of England, ascertained that sand and gravel only retained
the mechanical parts of liguid manure, leaving the soluble
parts to pass through with the water unchaoged.

An easy esporiment will test the truth of this : fill a tube
{tin will do if' you have not 2 glass one), open at each end,
with olay, and pour into it a solution of ammonia strong
enough to be highly pungent to the smell . the first flow of
liquid from tho lower end will be water absolutely free from
ammonia, as your nose will tell you, It will be same with
solutions of carbonates of potash and soda, but the smell will
not guide you ; chemical tests must be employed. Thus, it
was found that pure clay would absorb } of one per cent. of
its weight of awmonia; and that 1000 grains of dlay
would take up 2 graius of ammonia. and well cultivated olay
soils twice ns much. If this soil were 10 inches deep, it
would retain on one acre 2 tons of ammonia, equal to the
contents of at least 14 tons of Guano. So you seo that the
Eoglish practice of a loog course, or rotation, on clays, and
a short one on sands and gravels, is scientifically correot : in
this, as in almost every other castomary mode of farming,.the
practice was in existence long before the theory was heard of.

Again, the proper distribution of manure, and its thorough

- division, are of great importance. Chemists, however, seem to
differ, even now, as to the proper time for its application. We
saw that drains would eventually remove the soluble parte of
manure after a time.  Therefore Lawes would prefer apply
ing nitrogenous dressings in the spring—finding, as he does, a
Jarge amouat of nitrogen in the test cisterns of his drainage
system at Rothamsted, he puts all his artificials containing
ammonia on the young grain in spring  But on heavy land,
difficult of reduction t0 a fine tilth, the easiest and least
costly mode of preparing for a root crop is to clean the land
in the autumn and plough the inanure down before winter,
the loss of nitrogen is less than the advantage of having a
fine surface at an early period of the sowing season ; and, as
‘Way says in another passage, * Soils of this sort, (clay) are
powerful retainers of manure—the others (sands and gravels)
aro soid ot ¢ to hold maoure’. Ou such soils manures maust
be applied more frequently, and in smaller quaatities than on
stiffer soils. where, owing to the retentive quality of the clay,
the manure for several crops may be safely depqsited at
once.” So the Keutish rotation on the heavy lacds has been
(for years before chemists discovercd the reason) ; summer
fallow —dunged— for wheat, clover, wheat, oats or peas or bar-
ley ; ead the light land rotation; roots—dunged—barley,
clover—dunged on the yomng sceds in winter or in the au-
tumn after twice mowiog for hay—wheat. Four crops for
one manuring, in the first case, against the same number of
crops, but the dressings divided, in the otker. And both
systems answer equally well on the several qualities of soil.

ArTEUR R. JENNER FUST.
PARMING. )
Mr. Jenner Past, purposes to deliver a course of thirty

lestures, on the theery and practice of Agriculture, at,

Mr. Lyall's school, 970 Sherbrooke street. Terms, &o. oan
be had by applying at 10 St. Vincont street, or 261 Upper
St. Urbain street. -

The Decadence of Engiand !

I have just reccived the * Agricaltural returos ” for the
harvest of 1880, issued by the the Statistioal Department of
the Board of Trade, England ; and thivking that it is full
time that those people, who talk about sevorel millions of
acres of land in Great Britain haviog gone out of cultivation,
should be brought to book, I have condensed- the, Board’s
statement into 2 form that must be of interest to all my
readers who still love their natal soil ; showing, as it does
that,in England and Scotland at least, progress and prosperity
are still the law of the national life.

In Great Britain, the area under cultivation bas inoreased
by 126,000 acres since 187, and the total increase during
the decenuial period since 1870 is no less than 1,694,000
adres, or more than the whole of the county of Devon. This
inorcase was chiefly woo in Epgland. 1,187,000 aores,
Seotland 287 000, and 220,000 acres in Wales. _

So much for land going out of cultivation! What my
olever friends ran their heads up against was, probably, the
fact that a great number of acres of coarse clay lands have
been laid down to grass, in which state they will be less
costly and more remunerative, than when they were growing
18 or 20 bushels of wheat an acre, ouce in five years. In
wheat there were 2,909,000 acres, or 19,000 more than in
1879. Wheat, bowever is not so favourite a orop as formerly,
as the quantity of acres grown this year was 591,000 less
than in 1870. The acresge of the barley crop was fully
equal to the average of years, and there were b 0)0 more oats
grown thap usual.

Taking, thep, all the corn crops in a lump, we find that
there were 8,876,000 acres so.m, or a decrease of rather
more than 1 0;0 from the previous year, and of 7 )0 from
the year 1870.

Green crops.—An inorease of 10,000 aores in potatoes;
and the area, 561,000 aores, is nearly equal to the area of
1870. Turnips, swedes, &e., inclading cabbages, lucerne,
and other forage crops, about 2 0;0 less than in 1879. The
whole about the same average as throughout the last ten
years.

Clover and grasses laid down for two or three years—rota-
tion grasses as they are called, to distinguish them from
permanent meadows or pastures—are about as in 1879; but
the land laid down to permanent grass has inoreased by 260.-
000 acres, and now equals 45 0j0 of the whole cultivated
area of G. B.; having increased by abount 2,500,000 acres
since 1870. In Scotland, uatil lately, there was no a-
nent grass, except a few parks round geotlemen’s houses,
and near towns. Park, in Eogland, means ao enclosure of
from 200 to 1200, or more, acres; in Scotland they are about
4 or 5 aores,

Orchards have increased from 165,000 acres, in 1878, and
175,000, in 1879, to 180,000 in 1880 ; and market gardens
from 41,000 to 44,000 acres. A better sol obtains for
vegetables—that is, the poorer inhabitants of the large towns
are beginning to eat them. A slight decline in the number
of farm horses may be noted; bat the stock of horsps had
increased up to last year, when the numbers were higher than
in any year since 1870. Miloh cows 1 0;0 fewer in namber,
but other cattle show an increase of 2 050 ; the number of
horned stock in G. B. being, this year, 5,912,000,

Of sheep there appears to have been a loss of 1,000,000

from the terrible attacks of liver-rot last year. There are
on'y 26,619,000 sheep and lambs—aot nearly enough, con-
sidering the large increase of permanent pasture. Scotland,
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owing probably to her different mode of sheep management,
was not afflioted with this dire disease. Tho marshes and
hoavy land pastures in Mid-Eogland and in: Wales were the
principal seats of the disorder. Amerioa has the undisputed
honour of having reduced the number of swine in G- % by
91,000 since 1879, and by 483,000 sinco 1878,

In Irelund, the changes are much the same as in Great
Britain. The cultivated arca is a little larger than in the
last two years. The increased area in oats makes up for the
diminished acreage of barley and wheat; but corn crops in
general have diminished by 450,000 acres since 1870,

Potatoes, in Ircland, ocoupied 821,000 acres in 1880,
against 843,000 in 1879, and 1,044,000 in 1870. The total
aoreage of green orops amounts to 1,260,000, as compared
with 1,600,000 aores in 1870.

Flax has increased by 24 0;0 since 1879,

Asto live stock, there is, as might bs expeoted from the
searoity of even food for man in 1879, a decrease, but only
since last year, for, asregards cattle and horses, the numbers
are fully equal to those of 1870. Sheep have diminished in
number by nearly half a million, and pigs are 20 0;0 fewer
than in 1879. B}

By a fairer method of computation than taking the pro-
duce of one year and comparing it with the produce of an-
other ; namely, contrasting the state of the country at the
end of the present decade with what it was at the end of the
last ; we find that the deocline of 8 0;0 in the land under
green crops and grain in the United Kingdom in 1880, as
compared with 1870, is more than made up for by the in-
creased pasturage and meadow land. Otherwise, it would bs
impossible to account for the increase in the number of cattle,
—vizg. 8 070 iu horned stook, 12 0)0 in horses, 6 0;0 in pigs,
—the only set off being the 6 070 loss in sheep, which was
solely owing to the disease in the liver. Even in Ircland
(counting ten sheep for one head of cattle), we find the ge-
neral farm-stock inoreased 8 0;0 in the decade. Thus the
growth of pastoral interests has probably more than com-
pensated for the loss in tillage.

Weil, these statistics although not quite so favourable as
one could wish, shew nothing less than a decadence. Liet us
look now, at the general returns of trade and popalation for
the year 1879-1880, snd compare them with those for the
year 1869-1870. Increase—population, 110;0 ; revenue, 8
0,0 ; public wealth, 30 0,0 ; commerce, 13 00 ; shipping.

16 0;0 ; textile manufactures, 29 0)0; minerals, 45 0;0;°

railway traffic, 45 0;0 ; post-office, 45 0;0; schools, 122 0;0;
public morality, 13 0;0; welfare of the poor, 19 0;0. De-
crease ?—it docs not appear in the returns that there was
any desrease, except in paupers, in public immorality, and

. the rate of taxation per head of the population ; which latter

item is lighter than 1t was 10 years ago, being now 48s. per
inhabitant. In the decade, the National debt, too, has been
decreased by 24 millions sterling.

If the United Kingdom had only increased in wealth, ma-
nufactures, commerce, and publio instruction in the same
ratio ag the nember of inhabitants—11 per cent—it would
have been a very favourable showing, But it is clear, that
it has grown in prosperity much more thaa in population,
and that every succeeding decade sces Great Britain richer,
wiser, and happier, thaoks to the industry and civic virtues
of her people.

B

Since I wrote the above, the Eoglish funds bave risen tq
par ! A Montreal newspaper ¢ does not seo that this is any
proof of the confidence of peopic in the strength of the Gov-
croment ;” but attributesitentirely to the enorinous amount
v monoy seeking investment, No doubt this partially ac-

counts for the rise in price, but confidence in the payment of
dividends must have something to do with it, or else why
havo the French rentes not risen to par, instead of remaininﬁ,
as they do, at 857 In 1830, a specoh of the Duke of Well-
ington reduced the price of Consols from 84 to 80 ; and,a
day or two afterwards, hls refusal to advise William IV to
dine with the Lord Mayor, for fear of his being insulted by
the people, sent them down t0 77! There is no better poli-
tical barometer than the funds.
ArTHUR R. JENNER FUsT.

ENGRAVINGS.

The engraving of horses in our present number represents
four cart-horses of the sort called, now, the Shire-horse.
They are of all colours, but each of the great Liondon brew-
er 4, millers, and distillers, piques himself on having all his
t-ams of the same colour. They are of the stamp of which
the Frenoh farmers at the Parisshow of 1878 said, that they
wero elephants and not horses. (1)

The two pigs are of the Suffolk breed; by no meaus exag-
gerated in the smallness of their heads. Very profitable for
killing at 16 or 17 weeks old, but apt to be too fat for bacon
hogs. They have found out, in England, that the breeds
have been too much refined for goed flitches ; and, for prac-
tical purposes, except for London roasting pork, they are going
back to a coarser strain.

The sivgle pig is a Poland-China, a cross, probably, of the
Berkshire, and perhaps of one or more other breeds, with
the Chinese.

D —

Canadian vs. Kuropean Butter.

The returns of the Seoretary of the Montreal Board of Trade,
and an able article in the Honetary Times, oun the subject of
Cavnadian Dairying, are worthy of careful consideration.
The butter-making of Canada must undergo considerable
improvement before it ocoupies agood position in the markets
of the world. Xr England our butter takes the lowest price,
being sold, on an average, at about soven pence a pound, while
French butter reaches 143 pence, Irish 14% pence, American
11% pence. Since 1870, the value of our butter has actually
decreased in value, while the quantity exported in 1879
was four and a half million pounds less than in 1872. Of
the ten million pounds sterling that Great Britain expends
annually on this article of consumption, Cansds reoeives only
£42b,689, or sbout four per cent of the values; while in
volume our supplies form six per cent of the British impzrts..
These are startling figores. This condition of matters'is due,
of course, to the inferior quality of the article manufactured
here. The importance of this bracch of national commerce
isapparent to all, especially to those who have considered the
great facilities for dairy operations afforded by this Provines,
The processes at present adopted by Canadian butter-makers
cannot be approved of. The practice is to chumn about once
a week, and to pack each churning from week to weck in
the same tub, until theacoumnlation is large enough to make
a market parcel. The oreaming, too, is performed-ia the least
ecouomical manuner. In the salting operation, a great errof
is generally committed by the application of aa excess of salt,
which lowers the market grade of an otherwise good.quality
of butter. An examination of French butter, malking woanld
demonstrate, that the extreme care and cleanliness which are
so characteristio of the trade is fully. paid for by the liberal
prices obtained in Eogland. Tho Honelary Times, writing
on this subject of dairy produce, says, * .f.our farmets cannot

(1) Tho Shires aro the midland countics of Bngland, socalled by -
the inhabitants of Midt}lcsex, Kent, Surrey, &c.
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gond their butter to market twico & woek in summer, thoy
might, as the Danes have done, make the winter butter the
best prodvet of the year. To do this thoy will need to grow
richer foruge orops. and to feed moro liberally aud oarcfully
than they do now. Butter fuctors might go round and colleot
the produats of cach farm at the howmesteads, and thus over-
come the objeotion of the farmer to attend market ss often a8
is required 10 France. The salting, packing, and branding,
would then be under the control of the merchants. A much
better way would be the oreamery system, but there will slways
bo some decided objections to it from people who live at a
distance. Carried out on alarge scale by farmers living
within casy distance of each other, however, it would be much
cheaper than making at home. The practice of puacking in
smaller and more tasteful cases also deserves attention. The
consideration of these questions, by the farmers, must result
in the production of an improved quality of butter. In many
oases, & thorough reform must be inaugurated. Anoient
systems and bad customs, if adhered to, will prevent improve-
ment. With the adoption of greater care and consideration,
we have no doubt that our butter trade wmith Europe will
asgume the position, both as to quality and quantity, which we
desire for it. Thequality of the article, however, will always
continue to regulate the demand in the markets.
Hontreal Star.

CORRESPONDENCE.
Lennozx Faclory, North Sutton, P. Q., 15tk Nov. 1880.
Artdaue R. Jenner Fusr, Esq.

Dear Sir.—~Having observed, in the Journal of Agricultnre of
the Province of Quebee, for Uct. last, your remarks on the first
llorize cheege exhibiced by Messrs. Boden and Wilson, Montreal.

beg to send you 1 copy of & Letter received by me from the
above firm, dated 22nd Sept., 1880.

Mg. MAOFARLANE.

Dear Sir.—~We are glad to be able to inform you that we took
18t prize with your cheese at the exhibition yesterday. We took
2nd with Maple (Grove, and 3rd with Scott’s.” Yours truly,

Bopex & WiLsox.

P. 6.—~At the New-York Exhibition, of 1879, Harlow Chandler,
merchant, Montresl, exhibited cheese, made by me, and was
awarded 3rd Diploma thereon.

I am Daar Sir, Your Obedt. Serv. WirnLiax MaoFagtaxs,

Str,

In the remarks of Cap. E. A. C. Campbell, inthe Oct. Journal,
about the horses shown at the Dominion Exhibition held in Mont-
seal, he makes particolar mention of what he calted a remarkably
fine, thronghbred-looking 3 years old stallios, and says in
his opinion that he was the pick of the basket (an opinion shared
by a great number), but was nnable to find out to whom the horse
belonged, or how he was bred.

The magnificent young stallion reforred to, and which attracted
80 much attention at the Exhibition, is owned by Mr. A. L. Me-
Donald, of Ricbmond, Q., was sired by a stallion imported from
England, in 1869, by the Hon. M H. Cocbrane, which afterwards
became the property of the Huuntingdon Live Stock Imporung
Compnny-—Eis dam, a_well bred and good mare. This colt was
first 1n his class st the Exhibition and was algo first st the Co. of
Richmond Agriculturel Society’s Show, competing agsinst all
ages and breeds. J. M.

POULTRY DEPARTMENT,
Under the direction of Dr. Andres, Beaver Hall, Hontreal.

Coop for Raiging Chickens.

A very good coop, a8 represented by the accompanying
illnstration, was invented by Mr. J. M. W, Kitchen, Morris-
town, N, J. who wrote to us in regard to it as follows:

The coop I am about to deseribe has been used by me for four

years, and has proved a groat sucoess, as by its nse tho process
, TSR of raising ochickens is
B ] mf’ brought to s maximum of
Y }* i desirable results, ab a mi-
g% nimum of cost. I can,
=1 by ils use, raise-fivo hun-
dred chickens a year, with

J an average attendance of

} twenty minutes per day
during the frst four

Fig 1.
months of tho chickens’ life,
The hens oro set in the coops, and the chickens make them
their homes till eXtreme cold weather. I commenco sotting
the heos about April Ist. When a hen becomes broody, one
of the nest frames (Fig. 1) is sot in one corner of the coop.
A slight pest is made in it, a part of which is tobacco stems
for protection against lice. A few old eggs are put in the
nest as & decoy, the hen is put in the coop, 2nd the door shut.
Water is placed in the pen, and corn to last three weeks.
My hens g rerally take tu the nest immediately. Some of
the wilder ones take some hours for consideration of the matter,
while occasionally one will not eib at all. After the hen

takes to the nest, remove the old egps, and replace with those
that are to be hatched. Put the date of the setting on the sine
of the coop, and then there need be but little attention given,
except to renew the water. till the chicks come out. Then
rrmove the nest frame, and apportion the chicks among such
hens as are selested for motherly duties. I generally put
from ten to sixteen With v hez, according to the weather, eto.
The coops are set where desived, and can be removed now
and then, if thought best, though mine remain in one spot all
the scason, the hen scratching in the earth at the bottom of
the coop, keepiug ail clean on the earth-oloset principle. The
feeding box (Fig. 3), is filled with a dry mixture of cracked
corn, Wheat screepings, very fine chopped pressed beefiseraps,
and coarse sand. This is poured into the feeding-box from a
tin pail with a broad spout, the water is poured into the tin-
pans with o watering oan (Fig.2). The chicks and hen help
themselves through the pigeon holes, thrive admirably, and I
never bear a bungry ory from my chickens, The feeding and
watering is done in the morn-
\ing. when the eoop-doors are
¥ opened. The chicks are not
{ allowed out of the coop till they
have their pin-feathers; then
they are only allowed out on
pleasant days, and are shut up
every night, and are not let
Fig. 3. out in tho momning, while

young, till the dew is pretty well off the grass. .
The construction of the door admits of very rapid opening
and shutting of the various coops. It is done with a kick,
vigorous or light, as is aecessary, to let out only the small
chicks or those of larger growth. The door (Fig. 4) was a mat-
tor of considerable study before it reached its present shape.

The problem way to have a door that would admit of any sized
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chioken or fowl. The door must not clog with dirt. Tt must
stay of itself partly or fully open, and withstand tho efforts of
the ben to chauge her position when once placed, and it must
be made to work with as littlo effort as possible, I beliove
this door fulf Us these conditions.
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The coop is made of 15-in. pine barnsiding, is 3 fi. by 3
ft., 2 fU. high in front. (Figs. 4 and 6.) The front is pro-
tected with one-half inch wire netting. :

Fig. 6.

. The middle roof board (Fig. 5) slides off entirely, is held
in place by the we buttons oa the uvderside and a small
hook and eye on the front of the.coop. The hoop iron for
holding the sliding door (Fig. 3) is bent into a concave shape
before application, so that it acts as a spring to hold the door
firmly in plece.

DIGESTION.

The digestive fanotion in poultry, is partly mechavical and
partly chemical, In its several stages, it differs widely from
that of some quadrapeds who fced on similar food. In these,
grains are frequently swallowed without being orushed by
the teeth, and as their stomachs have not the power of digest-
ing solid grain, it 18 voided whole. In fowls, on the other
hand, the grain is gl! swallowed whole, and it is digested in
the stomaoh.

The digestive organs of fowls consist of the gullet and
crop, the gizgard, stumach, liver, and intestines. The gallet,
or esophagas, runs down the peck towards the right side,
swelling out, in front of the ohest, into a membranous bag,
which 15 called the crop or craw, -

The crop is somewhat analogous to the paunch in the ox
or sheep. It receives the gullet into its upper part, and pro-
ceeds downwards, about the middle of the bag, in such a
manner that the crop is in some messare aside from the

of tho gullet. Its office is to reccive the food when first
swallowed. and to macerate it, and dissolve it by means of a
liquor, which is separated by the glands, which may bo
obsorved covering its gurface.

The food, after passing the orop, goes through the remain-
ing part of the gullet into » cavity, shaped like a fuonel, of
smaller dimensions. This is similar to the second stomach
in some quadrupeds, and is furnished with a large number of
glands. These glands may bo called gastrio glands; they are
placed near each other, and are hollow. Thoir office is to
gecrote a solvent or digestive fiuid and to discharge it through
2 57all opening into the cavity. When this fluid bos diluted
and digested the food sufficiently, it is prepared to pass into
the gizzard.

The gizzard ie the last stomach, and is composed of a body
of very firu and dense muscles, and lined with a thick,
gristly membrane. Towards the cavity of the stomach, this
lining forms folds and depressions, which on the opposite
surfaces are adapted to each other. The gizgzard is compara-
tively small and narrow, and has its outlet near its entrance.
It is caloulated, in every respect, for producing very powerful
trituration, and is adapted to answer the purposes which are
subserved by grinding teeth iv other animals.

The outlet of the gizzard discharges the digested food in
the form of paste, having a grayish color, into the chyle-gut,
which is the first of the intestines. This is situated on the
right side, depending into the belly and joined at each end to
the liver. The liver prepares bile from the blood conducted
by the veivs, and, by means of a duot, carries the bile from
the gall bladder into the chylegut,ina downward direction,
to be mized with the digested food. This peculiarity is
different from other animals. Another fluid, brovght from
the pancreas to the chyle-gat, completes the apparatus for
digestios.

The food now proceeds on to the small intestines. The
gurface of these is lined with the mouths of numerous absor-
bents, which perpetually open to take up the aliment prepsred
in the stomuch and obyle-gut. The refuse is passed to the
rectum, to be discharged from the bedy, .

Fowls are also furnished with kidneys, for removing super-
fluous fluid from the blood. The kidneys lie in a hollow
beside the back-bene, and the urine is onrried from there in
a bluish-colored canal into the vent-gut, or rectum. It here
mizes and is discharged with the dung. Fowls have no
bladder, and it is, therefore, a criterion of health when the
excrement is moist.—Bennetl’s Poullry Book.

[y

Poultry in the Orchard.

Not lopg ago I visited a friend who keeps pure bred
pouliry, and is quite a gardener. I will tell you how he
manages to keep the poultry healthy, keep them out of the
garden, and secure plenty of fruit in his little orchard.
Instead of picketing hisgarden, ho puts a high, strong picket-
fence around his orchard, and. keeps about fifty fowls in it.
He says that fowls absolutel§“keep the orchard freo from
insects, keep it in a growing condition, and the insect food
malkes them lay eggs right along. He has his poultry-house
in one corner of the orchard, with nest-boxes, places for
dusting, water, eto., and a small space of freshly plowed
ground for them to soratch in.

I think I never saw & thriftier orchard or a thriftier lot of
fowls, and I would commend his practice to ali farmers and
others who combine the poultry business with raising fruit.
Thete is no other bird as good on insects asa ohicken, and

regular communication between the upper and lower opening

tho food is just what they want.—P, Stone, in Ohie Farmer,
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Destroying Lice.

A natural condition of poultry is lousiness ; but there need
be no trouble in keeping them free from lice. Use tobaeco
stems, or refuse leaves, or tobacconists’ euttings, freely in the
nests, putting them about four inches deep in them ; let lice
be never so thick, in a very short time they will be all gone
from the boxes.

Perhaps some of our readers have raised tobacco
in their gardens; this they ocan use to good purpose,
a8 follows: A oorrespondent writes thus: *¢ To keep my birds
free from vermin, I put a quantity of tobacoco stems in a
vessel that will hold eight or ten gallons of water, and let
them souk for two or three days, stirring up the mass every
day until the water is quite red and strong, Then, with an
old paint brush, or a sponge tied on the end of a stick, Ijwash
the roosts, nest boxes, and every place I can reach, with the
liquor. Next, with a syringe { throw it intoevery crevice

and corner of my poultry house. If the liquid is strong and
thoroughly used, it need not be done more than twice in the
season. e know that many of our readers keep their fowls
under the same roof, and many times in the same room as
that in which their horses or cattle are kept. If so they need
to be particularly careful in keeping their birds free from
vermin.”’

‘We can endorse every word that he says; and we believe
tobaeco has thus found one of the best places in which it
can be used. We have tried kerosene, or coal oil; also
sarbolic acid, but we believe that, in many instances, disease
has been caused by their use, as we have noticed, immediately
after sprinkling with carbolic acid, the birds have become
affected with running at the nostrils, their eyes become
red, and a peculiar cough, like the cough of a croupy child,
lasting for several days and apparently disarranging the
whole system, has attacked them. Will some of our readers
tell us if they have had the same experience ?—S. J. A.

ELP YOURSELVES BY MAKING MONEY
when a golden chance is offered, thereby always

keeping poverty from your door. Those who always | p

ONTREAL VETERINARY COLLEGE, RS-
ablished in 1866,by the Council of Agricuiture,
ue.—In conneclion with the medical

ILLIAM EVANS, IMPORTER & GROWE X
of Field, Garden and Flower Beeds. Nurseri¢

aculty of |and Seed Farms, Broadlands,Cote St. Panl.--Fruit and

wke advantage of the good chances for making
money that are offered, generally become wealthy,
while those who do net improve such chances
remain in poverty, We want mung men, women,
boys and girls 1o work for us right in their own
localities. The business will ;l:‘ey more than ten imes
ordinary wages, We furnish an expensive outfit
and all that you need, free. No one who engages
faiis to make money very rapidly. You can devote
your whole time to the work, or only your spare
Full information and all thai is needed sent
free. Address STINSON & CO., Portand, Maine,

$1 OUTFIT FURNISHED FREE, WITH
fall instruction for conducting the most pro-
fitable business that any one can engage in. The
business is 80 easy to learn, and our nstructions are
so simple and plain, that any one can make great
profits from the very start. No one can fail why is
willing 10 work. Women are as successful as men,
Boys and girls can earn large sums, Many have
made at the business over one hundred dollars in a
single week, Nothing like it never known before.
All who engage are surprised at the ease and rapidity
with which they are able 10 make money. You can
engage in_this business during your spare time at
great profit, You do not have to invest capital in it.
‘We take all the risk. Those who need ready money,
should write 1o us at once. All furnizhed free,
Address TRUE & CO., Augusta, Maine,
$ OUTFIT SENT FREE TO THOSE WHO
wish tu engage in the most pleasant and profi-
table business known. Everything new. Capital
not required. We will furnish you everything. $10
a day and upwards is eaeily made without staying
away from home over night. No risk whatever,
Many new workers wanted at once. Many are
making fortunes at the business. Ladies make as
much as men, and young boys and girls ‘make great
pay. No one who is willing to wurk fails 10 make
more money every day than can b made in a week
at any ordinary employment. Those who engage at

once will find a short road to for tuue.
Address H, HALLETT & CO.. Portland, Maine.

AMMOTH BRONZE TURKEYS $10.00 PER
pair. Buff Cochins §5,00 per pair.
n.d, j. - R.8. AF'?. Burlington, Vt.

M. COSSITT & BRO, — MAKE THE BEST
« Mowgr, and SiN6LE RraPER.—Trythem and
see Illustrated catalogues, free,
Address R. J. LATIMER.
CossiTT’s OrpicE 81 MoGILL ST, Montreal.

AYRSHIRE CATTLE.
BULLS, COWS AND HEIFERS.
All entered in Canadian and American Herd Book.

For sale cheap,
JOHN L. GIBB,
Compton, P. Q.

Mc%lll University.
‘The course embraces Botany, Chemistry, Phy-
siology, Materia Medica, Anatomy, Velerivary
Medicine, and Surgery jit extends over three sessions
of six months each. .
Lectures commence on the 15t Octoberand continue
till the end of March.
The Council of Agriculture offer twenty free Bur-
saries, 7 for the KEnglish department and 13 for the
French; these are intended for young men from
country districts only. Applicanis must be recom.
mended by the Agricultural Society of their district,
and pass the matriculation examination.
Prospectuses giving full particulars for intending
students will be sent free, on application to the
Principal. D, McEACHRAN,F.R.C. V. §,
No. 6 Union Avenue,

OR SALE.—AYRSHIRE CATTLE OF ALL
ages, with full pedigreés, by JAMES DRUM-
MON%, Petite-Cote.

FRESHLY GROUND LAND PLASTER

always on hand

Prepared from carefully selected Cape
Breton Gypsum. .
LYMAN, SONS & Co,

332 to 386, St. Paul Street, Montreal,

ANADIAN PROVISION PACKING Co., OF-
fice and works, 30, Henderson Street (Palais),
Suebec. Preserved Meats, Fish, Vegetalles and
ruits. Wholesale only. Awards: First PRig® and
DipromA.Quebec Provineial Kxhibition,1877. TERER
Figst Prizes, Two Mepars and a DIPLOMA, at the
Grand Dominion Exhibition, Ottawa, 1879,

ENSIONS! NEW LAWS. THOUSANDS EN-
titled. Any dieability however slight, if con-
tracied in the service. entitles the soldier to a pension.
Pension laws are now more liberal, and many pen-
sioners are entitled to increase of Pension. Apply at
once. Delay iz dangerous. Bounty due to thou-
sands! Land cases of all kinds settled. We pro-
secute claims before any of the Departments and Con-
rese, Original and duplicate Discharges obtained.
ishonorable Discharges, or draft is no bar 1o re-
ceiving pension. Send two stamps for new laws
and instructions to E. H. GELSTON & CO.. PENsION
l.) PcA'rlx'r ATTORNEYS, Lock Box, 735, Washington,

STABLISHED 1830.—FROST & WOOD.—
Smith’s Falis, Ont, Manufacturers of Mowers &
Reapers, Horse Hay Rakes, Steel Ploughs, Culti-
vators, Field Rollers &e. &e,
For particulars. Address:
LARMONTH & SONS
38 College Street, Montreal.

V[‘HE HILLS STOCK FARM, FRELIGHSBURG
P. Q. — Throughbred Ayrshires, South-Down
sheep, Berk-hNire pigs. Catal

es on upPlicuion to
.S, WHITNEY, Montreal,

P. Q.

OR SALE THROUGHBRED AYRSHIRE
Stoek, and Berkshire Pigs. Address :
Mr. LOUIS BEAUBIEN,

No. 16, 8t. James Street, MONTREAL.

Ormnamental Trees, Shrubs, Roses, Greenhouse and
Bedding Plants, Vegetable Plants, Small Fruits, &ec.
Agricwltural Implements, Fertilisers, §c. are-
houses, Nos, 89, 91 & 93 MeGill Street (corner) 106 &
108 Foundling Street and over 81, Ann’s market
Montreal.—Catalogues free on application,

RENCH ECONUMICAL RANGES, — THE
most convenient rtnﬁel or cooking, combining
grenl economy in fuel with perfect work and great
urability, They are absolutely perfect in every
respect. We can arrange them to warm, by means
of hot water, all the rooms of a large house at once,
as well a8 performing all the requirements of the
kitchen, We have our furnaces, at Montreal, in the
St. Lawrence Hall, Ouawa Hotel, City Club, the
Convent of Hochelaga, Good Shepherd, St. Brigite
and in the houses of Messrs, Alfred Pinsonneault,
Ed. Barnard, (Director of Agriculture) Varennes, and
hundreds of others who aliow us to refer 10 them for
cogﬁrmntion of I]he_n?ove lltiatemems.

'or more ample information ly to the under-

signed. RNS & CORMLEY,

615, Craig St., Montreal,

The Xllustrated Journal of Agricul.
ture is sent gratuitously, by the Department of
Agreulture and Public Works for the Province of
Quebec, to every English speaking member of a
County. Agricultural, or Horticultural society in this
Province ; French speaking members being entitled
toreceive theJomrnald Agriculture Illus.
tré. The two journals will be entirely distinct
publications, Any person, not a member of such
sociely, may obtain either Journal, on payment of
one dollar per annum, strictly in advance,

20,000 copies, for free distribution.—
All who wish to reach the best farmers, in any part
of the Province of Quebec, will find it to their advan-
tage to advertise in the Illustrated Journal of Agri-
cultare,

Advertisements.—Each insertion in both jonrnals :
20 words, $1. and 5 cents for each additional word.
~10 lines, and over. 30 cts a line.—In one journa!
only ; 60 0y of the above,

25 oo discount on annualadvertisements,

Address : ED. A, BAKNARD,

DizEcTOR OF AGRICULTURE P. 0oF Q

10 St. Vincent St. Montreal.

To Agricultural Societies and others.—Printing, Book Binding and Wood Engraving, on the most favorable term

done by the Printer of the llustratedJourna of

Agricullure, B. SENECAL,10 St. Vinceut St., Montreal.



