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FOOD AND FEEDING.

undigested, if it does not also produce
indigestion by the way.”?!

Peas for Sheep—DPeas are capital
food for 'sheep—-along with linseed-cake
there is perhaps no better as a concen-
trated food. In a series of experiments
conducted at Woburn in the winter of
1882-83, by Dr A. Voelcker, on behalf of
the Royal Agricultural Society of Eng-
land, pea-meal was contrasted with barley-
meal and malt as food for sheep, each along
with turnips, hay and straw, chaff and
linseed-cake. In summing up the re-
sults, which were favourable to the pea-
meal, Dr A. Voelcker says that “lin-
seed-cake and pea-meal in equal propor-
tions, and used at the rate of I Ib. each
per head per day, in conjunction with
some hay and straw, chaff and swedes,
given ad libitum, is a better food for
young sheep than either a mixture of
linseed-cake and barley-meal, or linseed-
cake and malt.” 2

Lupin.

The following is an approximate anal-
ysis of the seeds of lupin :—

Water 14.0
Albuminoids 33.0
Fat 5.0
Starch, &ec. 33.0
‘Woody fibre 12.0
Mineral matter 3.0

100.0

The seeds of the lupin contain, therefore,
a larger proportion of flesh-forming sub-
stances than either beans, peas, or lentils.

The cultivation of the plant is quite
simple, and it grows well on poor, sandy,
and gravelly soils. It is cultivated ex-
tensively in the northern parts of Ger-
many, and it has also been partially
introduced into England. The stems
make excellent hay, and the seeds are
found to be very superior food for sheep,
lambs, and fattening wethers. They
are also given to horses and cattle, mixed
with oats or beans; and lupin-meal is
given with milk to calves.

Linseed.

Linseed has not inaptly been described
as the sheet-anchor of the stock-feeder.

1 Farming World, June 1, 1888, 429.
2 Jour, Royal Agric. Soc. Eng., Xix. 430.
VOL. I.
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He is now less dependent upon it than
when he first began to use concentrated
foods extensively. But although many
other useful articles of food for farm
live stock have been brought into notice
in recent years — thanks in a large
measure to the application of science
to the question of economical stock-
feeding—it is still true, as remarked by
the late Mr R. O. Pringle, that ¢ whether
in the building up and development of the
young growing animal, or the enriching
of the produce of the dairy-cow, or the
final preparation of the animal for the
butcher, linseed is an article of the
highest importance to the agriculturist.”

The following analysis of linseed is by
Dr Anderson :—

Water 7.50
0il a 34.00
Albuminoids 24.44

Gum, mucilage, sugar, &c.,
and woody fibre 30.73
Mineral matter (ash) 3.33
100.00

There are, however, a great many varieties
of linseed. The kinds grown in different
parts of Russia, in India, and in America,
differ among themsclves in the percent-
ages of oil and albuminoids they contain,
as well as in shape and size. The pro-
portion of oil in Indian linseed is often
considerably more than 4o per cent.

Linseed of fine quality, weighing 52
Ib. per bushel, readily yields from 11 to
12 gallons of oil per quarter (8 bushels),
weighing ¢ lb. per gallon, or about 23
per cent of its weight.

Preparing and using Linseed as
Food.—1It is thus seen that linseed is an
exceedingly rich food. It is not advis-
able, however, to use it in its natural
state, as, when so used, a considerable
proportion of the seeds will be found to
pass undigested. Being of a laxative na-
ture, it requires to be used with caution,
and in combination with other articles
which have a counteracting effect.

The seed is sometimes boiled in order
to prepare it for use as the food of
animals, but a better mode of prepara-
tlon is to grind it. When this is done,
chaff, or the husks which are separated
from oats in the process of milling,
should be passed through along with the
linseed, as either of these articles helps

R
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to prevent the linseed from ¢ clogging”
the millstones ; and besides, they absorb
a portion of the oil which exudes from the
seed in the grinding, and thus they be-
come useful articles of food, although they
are of little value in their natural state.

Boiling Linseed.—Meal made of pure
linseed may be given in combination with
other kinds of food, such as bean-meal,
barley-meal, Indian meal, &c., but it is
also frequently prepared for use by boil-
ing. When the seed is prepared in this
way, it is generally steeped for some
hours in hot water and then boiled, but
it is very apt to burn during the process
of boiling unless it is carefully watched.
In order to prevent burning, 1t has been
found better to raise the water to the
boiling-point before putting in the lin-
seed, instead of putting the linseed into
cold water and then boiling it. When
the linseed is put into boiling water,
add a little cold water, and then let it
again come to the boil, and allow it to
remain boiling for twenty minutes, stir-
ring it occasionally. This mode of pre-
paring linseed has the effect of splitting
the seed, and thereby rendering the
operation much more effectual than it is
when the skin does not burst, as is
usually the case when the linseed is
put first into cold water which is after-
wards brought to the boiling-point.

For calf-rearing no kind of food sur-
passes linseed, and in conjunction with
cheaper commodities, it is very largely
employed for this purpose.

Growing Flax for Fibre and Seed.
—TFlax is grown very extensively in the
north of Ireland, but, as was pointed out
by Mr R. O. Pringle, the chief object in
growing flax there is—owing to the im-
portance of the linen manufacture in
Ireland—the production of a fine class
of fibre, which is incompatible with a
large crop of seed. If the value of the
seed as a fattening material were incul-
cated more strongly than it has been by
those who advocate the extension of flax-
cultivation, it is probable that flax-grow-
ing would be more largely practised
throughout the kingdom than it is at
present. As it is, we have to depend
upon foreign sources of supply for the lin-
seed required for various purposes. Irish
flax-growers in general are averse to sep-
arate the “bolls” or seed-capsules from
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the plants, alleging that when this is done
the fibre is injured, and consequently they
steep the flax without first removing the
seed. The result is that the seed is lost ;
and the loss of feeding material from this
cause alone which takes place in Ireland
cannot be estimated at much less than
£500,000 per annum.

The prevalent idea entertained in Tre-
land on this subject has been combated
by Mr Charley, who is a grower of flax
as well as a manufacturer. Mr Charley
describes “the old-fashioned system of
taking the flax to a watering-place with
its valuable freight of seed unremoved,”
as being wanton waste of rich feeding
material.l

When the “bolls” are saved, they are
dried on a loft in a strong current of air,
and then ground up with the outer husk
or chaff. Even when the seed is ex-
tracted from the bolls, the residue, or
chaff, makes excellent food for milch
cows when prepared in the form of a
hot mash. The bolls are also steamed
along with other materials, and given as
a mash to horses as well as to cattle.

Linseed-cake.

Linseed-cake is the refuse part of the
seed left in the process of extracting lin-
seed-oil. Formerly, although most part
of the oil was extracted by crushers, there
always remained from 10 to 12 or 14 per
cent ; but the machinery now employed
in extracting the oil does its work so
efficiently, that from a fourth to a third
less oil is left.

The following is an average analysis
of linseed-cake of the good old type—
still sometimes met with; and side by
side is given an analysis of good American
cake, hard pressed, and therefore low in
oil but rich in albuminoids :—

High-class American

English,  Western.
Water 10.05 9.00
Albuminoids 25.14 37.00
Mucilage . 36.10 34.50
Oil o 11.93 7.50
Woody fibre 5 9.53 7.00
Mineral matter (ash) 7.25% 5.00

100.00  100.00

Tt is thus apparent that linseed-cake is
a highly concentrated description of food,

1 Flax and its Products.
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and is suited for the use of all kinds of
farm live stock, with the exception of
swine—the objection to its use in their
case being that it imparts an oily flavour
to the meat, and makes it soft or flabby.
Horses become extremely fond of oilcake,
and 3 lb. per day has been given to farm-
horses with good effect.

Linseed-cake is crushed into small
pieces before being given to stock.

The dung of cattle fed on oilcake is
very rich, nearly half the weight of the
ash of oilcake consisting of phosphate of
lime ; and one result of giving cake to
cattle or sheep feeding on grass land
during summer and autumn is to im-
prove the pasture, besides hastening the
fattening of the animals.

Storing Linseed-cake.—The late Dr
A. Voelcker remarked—and this is a
point of the very greatest importance
—that “the nutritive value of feeding-
cakes depends not merely upon their
proximate composition, but likewise upon
their physical condition. Like all other
perishable articles of food, linseed-cake,
when kept in a damp or badly ventilated
place, rapidly turns mouldy, and after
some time becomes unfit for feeding pur-
poses.” !

¢ Linseed-cakes should be stored in as
dry a place as can be found. The floor
should be a wooden one if possible. If
it be of plaster or concrete it is advisable
to lay some old timbers on the floor,
forming a stool, and pile the cakes in
stacks thereon, about 8 or ro inches from
the walls, so that a current of air could
get round. The cakes, which generally
measure 30 inches long and 12z inches
broad and about 1 inch thick, should be
packed in such a way that the air can
get through the pile and come in contact
with all the edges of the cake.

“The ventilating of the store should
be good, and as much air as possible
allowed to get inside when the atmo-
sphere is dry, but the doors and windows
should be closed when it is damp.

“The same remarks are applicable to
cotton-cakes, but these do not keep well
beyond a month or six weeks.

“When good linseed-cakes, manufac-
tured without the use of water, are stored
in the manner thus described, they have

1 Jour. Royal Agric. Soc. Eng., ix. 3.
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been known to keep for 12 months with-
out any appreciable depreciation.” 2
Adulteration of Cakes.—Unfortun-
ately, it has become so much the practice
to adulterate cakes of all kinds in the
process of manufacture, that the great-
est caution is necessary in purchasing
any article of the kind. Tnpurities also
exist in the seed, varying from 134 per
cent to 70 per cent; and these impuri-
ties are sometimes added artificially. Dr
Voelcker states that “occasionally barges
laden with siftings” (i.e., impurities)
“are sent out a little way to sea to meet
ships having on board linseed, and com-
ing from one of the ports in the north.
An amalgamation of the siftings with the
linseed is effected on the high sea, and
the mixture, containing a greater or less
quantity of siftings, is then imported, and
sold as linseed ¢ genuine as imported.’
“A good deal of so-called genuine lin-
seed-cake is made from such seed. It is
well to bear in mind that a guarantee
which describes a cake as made from
linseed ‘genuine as imported,” in point
of fact is no guarantee at all; for it is
well known that very dirty seed, not un-
frequently containing more than half its
weight of foreign weed-seeds, is freely
imported into Hull and other ports.” 3
Cakes may now be purchased with a
guarantee as to their purity which can
be relied upon; and on this point the
reader is referred to the remarks under
the heading of “ Purity of Cattle Foods.”

Rape-cake.

Rape-cake, when pure, is a valuable
food for cattle. The German green rape-
cake is the best kind; and of a good
sample of this sort, the late Dr A. Voelck-
er gave the following analysis :—

Water 10.82
0il 3 8.72
Albuminoids 33.81
Mucilage, sugar, &c. 28.06
‘Woody fibre 11.49
Mineral matter 7.10

100.00

In “flesh-formers "—albuminoids—rape-
cake is thus richer than even the best of
linseed-cakes.

2 Farming World, 1888, p. 8o1.
3 Jour. Royal Agric. Soc. Eng., ix. 7.
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It is not much relished by cattle at
first, but if care is taken to prevent it
from getting damp and mouldy they will
take to it by degrees. If the animals re-
fuse to eat it in its fresh state by itself,
the difficulty may be got over by cover-
ing the cake for some time with sawdust,
chaffed straw, or any substance that
will prevent it from becoming damp or
moulded.

Preparing Rape-cake for Cattle.—
The cake is of course crushed, and it is
of advantage to pour boiling water over
the crushed cake, and allow the mixture
to stand for a time before it is used.
Steaming the cake along with chaffed
straw is also a good mode of preparing
it for cattle ; and in so preparing it bean-
meal or bran is added, in the proportion
of 4 1b. of cake to 2 Ib. of bran or 1 1b.
of bean-meal. With these articles, 16 1b.
of chaffed straw should be blended before
steaming.

Impurity of Indian Rape-cake.—
DrA.Voelcker statesthat Indian rape-cake
18 generally “contaminated with so much
wild mustard or charlock (Stnapes arven-
sus), that it is not safe to feed animals
upon it. Several actions having been
tried in our law courts, in which the
plaintiffs obtained verdicts for damages
caused by feeding cattle upon cake which
turned out to be Indian rape-cake, it is
now seldom sold for feeding purposes; but
is either bought for manuring purposes, or
employed for adulterating linseed-cake, or
preparing mixed feeding-cakes.”

From 1 Ib. of Indian rape-cake, Dr
Voelcker obtained enough essential oil
of mustard to convince him that half a
cake of it, if not a smaller quantity, might
kill a bullock.

Even the best rape, when mixed with
linseed-cake, imparts a turnip-like flavour
to the latter, which of course reduces its
value.

Cotton-cake.

This cake is made from the seeds of
the cotton-plant. There are two varieties
of it in use—the decorticated, from which
the husks have been completely removed,
and the undecorticated, which contains a
considerable proportion of the dark-brown
husks of the seed.

The following is an average analysis of
the two varieties by Dr A. Voelcker :—

CATTLE IN WINTER.

Decorticated. Undecorticated.

Water 9.28 11.46
0il . 16.05 6.07
Albuminoids 41.25 22.94
Mucilage, sugar, &c.  16.45 32.52
Woody fibre. 8.92 20.99
Mineral matter 8.05 6.02

100,00 100.00
1 Containing nitrogen 6.58 3.67

As in the case of linseed-cake, the im-
provements in the crushing machinery
have reduced the percentage of oil in cot-
ton-cake, so that there is now rarely more
than 12 or 13 per cent of oil, and often as
little as 8 or o, in decorticated cotton-cake.

The decorticated variety is of a uni-
form yellow colour, while the presence of
the dark-brown husks in the undecorti-
cated at once indicates its nature.

Caution in using TUndecorticated
Cotton-cake.— The undecorticated va~
riety is not only less valuable than the
other, but it is also apt to produce in-
flammatory symptons in the animals fed
upon it, and death has frequently been
the result. This artses from the quan-
tity of cotton which adheres to the seed,
and from the harsh nature of the husk.
Although undecorticated cotton-cake may
be employed as food for cattle when used
cautiously, it is generally safer to use the
decorticated variety, which, as will be
gathered from the above analysis, is also
superior as a feediug material.

It ought to be mentioned, however,
that the undecorticated cake (often called
“English,” to distinguish it from the de-
corticated or American cake) has, in the
eyes of graziers, a certain value beyond
its mere intrinsical value as a food, owing
to its astringent properties, which render
it very useful to obviate any scouring
tendency amongst cattle or sheep when
on young or luxuriant pasture.

Uses of Decorticated Cotton-cake.
—Decorticated cotton-cake is very rich
in flesh-forming matters, as well as in
phosphates, or ‘“boneformers,” and is
therefore specially adapted for growing
stock and cows giving milk; but for
calves and lambs it is not so suitable—-
indeed, for these young animals it is
somewhat dangerous—on account of its
being too indigestible for them; and
should be given to them, if at all, only
in very small quantities.
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Preparing Cotton-cake for Feed-
ing.—Some think it better to have the
cake ground into meal than merely
broken by the usual cake-crusher. If
the cake is to be merely crushed, it
would be useful to have this done some
time, perhaps ten or fourteen days, be-
fore giving it to cattle, so that it might
absorb moisture, and thereby get softened
and more easily digested.

Manurial Value of Cotton-cake.—
Cotton-cake imparts an exceptionally high
value to the manure of the animals fed
upon it. As will be shown presently, in
dealing with the ‘Manurial Value of
Foods,” it stands above all other foods
in this respect.

Palm-nut Meal.

The following is an analysis by Dr A.
Voelcker of a good sample of palm-nut
meal :—

Water 0 D 5.92
Oil and fatty matter 20.01
Albuminoids 13.87
Mucilage, sugar, &c. 38.24
Woody fibre 18.56
Mineral matter 3.40
100.00

! Containing nitrogen 2.22

This meal is made from the cake which
remains in pressing the oil out of the
palm-nut. There are some very inferior
kinds of palm-nut cake or meal in the
market, and these have been used in
adulterating linseed-cake—not so much
lately, on account of the vigorous and
commendable efforts that have been made
to put down the adulteration of all feed-
ing-stuffs as well as of manures.

Palm-nut meal of first-rate quality may
now be had, and is extensively used in
rearing and fattening stock, more par-
ticularly in calf-rearing. It has been
found a most admirable food for calves,
and for them it is prepared by being
steeped in hot water for several hours,
perhaps for a whole day. It is also well
suited for cows in milk—increasing both
the quantity and quality of the milk. It
gives good results in feeding pigs, if used
with such other foods as barley-meal,
Indian meal, beans or peas. An equal
mixture of palm-nut meal and decorti-
cated cotton-cake is equivalent in feed-
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ing properties to linseed oilcake, and
considerably less in cost.

Cocoa-cake.

Cocoa-cake is manufactured from the
outer shell with fragments of the kernel
of the cocoarbean. It is a wholesome
food, and cattle take to it readily. Tt is,
however, inferior to pure linseed-cake,
as the following analysis by Dr Voelcker
will show :—

Water 14.95
Oil 8.02
Albuminoids! 19.87
Woody fibre 18.26
Mucilage, sugar, &c. 32.46
Mineral matter 6.44
100.00

1 Containing nitrogen 3.18

The ordinary cocoa-nibs, as sold by
grocers, are occasionally employed to
supply a feeding material for young
calves. This is done by boiling the nibs
over a slow fire for two or three hours—
6 or 8 quarts of water to 1 lb. of nibs.
The nibs are then strained out, and the
liquid is mixed with milk and given to
calves when it is milk-warm.

Poppy-cake.

The following is Dr A. Voelcker’s
analysis of poppy-cake :—

Water 11.63
Oi1 . 5.75
Albuminoids? X 1.46

Mucilage, gum, and woody fibre 38: 18

Mineral matter * 12.98
100.00

I Containing nitrogen 5.11

2 Containing sand 7.58

There are two varieties of poppy-cake,
—one a light-coloured or whitish cake,
made from white poppy; the other a
dark or brownish cake, made from com-
mon poppy-seed.

Poppy-cake must be used when quite
fresh, as the oil is apt to become soon
rancid. When fresh, it is a useful feed-
ing material.

Locust or Carob Beans.

These are the beans or pods of the
locust-tree (Ceratonia siligua). Dr A.
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Voelcker has given the analysis of three
samples of locust-meal as follows :—

No. 1. | No. . | No. 3.
Water 1701 12.61 | 14.22
0il . .19 108 | 0.96
Sugar . o o . 35142 50.30 | $4.07
Mucilage and digestible fibre | 13.75 | 20.13 | 14.41
Albuminoids 1 7.50 | 587 | 7.72
Woody fibre . 6.01 7.14 5.88
Mineral matter 3.02 2.87 2.74
| I00.00 I00.00  I00.00

—
1 Containing nitrogen .20 | 0.94 1.25

Locust-meal contains, therefore, fully half
its weight of sugar, but it is deficient in
albuminous compounds or flesh-formers ;
consequently it should be given to stock,
in combination with peas or bean-meal,
or with decorticated cotton-cake. The
beans are either roughly crushed or
ground into meal, and either way are
much liked by cattle and sheep.

Molasses or Treacle.

Treacle risky for Breeding Stock.
—It is pretty generally accepted as an
established truth that food excessively
rich in saccharine matter, while highly
valuable in the fattening of stock, is un-
suitable for breeding animals, in that it
tends to impair their procreative powers.
About three-fourths of the weight of
molasses or treacle consist of sugar, so
that it lies very specially under the above
condemnation.

In his instructive paper on “The Re-
productive Powers of Domesticated Ani-
mals ” contributed to the Journal of the
Royal Agricultural Society of England
in 1865, Professor Tanner lays great
stress upon the detrimental influence
of “sugary” foods upon the reproductive
powers, and considers it very doubtful
if any stock whichh have been fed for a
length of time upon food largely mixed
with molasscs ever regain their breeding
powers.

These extreme views have not been
universally accepted, but there is no
doubt that the general drift of the con-
tentions emphasised by Professor Tanner
are well foundcd. The whole matter
depends upon the skill and care—or the
want of skill and care—with which the
article is used.

Useful Properties of Treacle.—
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Treacle is a most useful, but, in the
hands of the unskilled or careless breeder,
a somewhat dangerous article of food.
Tt possesses special properties of consid-
erable value. Diluted with water, and
sprinkled over a pulped mixture, it ren-
ders the food more palatable to the stock,
and its laxative characteristic makes it a
useful ingredient in many food-mixtures
with an opposite tendency. Then its
own intrinsic properties in laying on fat
are very high; and therefore, properly
and carefully employed, treacle is of con-
siderable service to stock-owners.

Professor Tanner acknowledges the
high fattening properties of treacle, and
remarks that it has “the effect of sup-
Pressing these periodical returns of rest-
lessness which prevent heifers feeding as
well as steers;” and adds that, © whilst
avoiding it for breeding animals, we may
encourage its employment when cows or
heifers have to be fattened.”!

Treacle for Young Bulls.—There is
no doubt that, in spite of all the warn-
ings that have been given, treacle is
still used extensively for breeding stock,
notably in forcing young bulls and heifers
into blooming condition for show or sale.
We are aware that it is included in the
feeding mixture for young bulls in sev-
eral of the leading herds of the day; but
in almost all these cases there is a skil-
ful hand at the helm, and the tasty but
dangerous treacle is given sparingly and
Jjudiciously, so as to benefit the animals
without impairing their fecundity. We
say “almost,” because, unfortunately, as
we are also aware, there is too good reason
to believe that in some cases harm is really
being done to the breeding properties of
young animals, bulls more largely than
heifers, by the too liberal and imprudent
use of treacle.

How Treacle is wused.—Treacle is
often given to sickly animals mixed with
bran or gruel, and it is sometimes
put amongst milk for calves. Owing
to its highly laxative nature, from
2 Ib. to 3 lb. per day is the most that
can be given with advantage even to
full-grown beasts, and from 4 1b. to 1
Ib. to a calf, according to the ‘age of the
animal. The late Dr R. Thomson of

61 Jour. Royal dgric. Soc. Eng., sec. ser., i.
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Glasgow found that about 3 lb. of mo-
lasses mixed with ¢ Ib. of barley-meal,
and given along with 25 Ib. to 30 1b. of
hay, kept milch cows in full milk, and
did nearly as well as 12 lb. of either
linseed-cake or bean-meal. A few ounces
per day, diluted with hot water, and
sprinkled over the dry food of horses or
of fattening sheep, will be found beneficial.
As already indicated, treacle-water is a
most useful addition to a pulped mixture
for fattening cattle.

Turnips.

Roots form one of the principal ele-
ments of winter food for cattle, and are
also consumed largely by sheep, and to a
much smaller extent by horses and pigs.

Turnips, with the swede as the chief
variety, supply the largest proportion of
this description of food.

Variation in Nutritive Value of
Roots.—The nutritive value of turnips
varies with the variety, the climate, soil,
and also the manures used in their culti-
vation, so that any description of their
constituent elements can be regarded as
only an approximation to the truth, even
in the case of the same kind of turnips if
grown under different circumstances. All
the varieties of the turnip contain a large
percentage of water—namely, from 86 to
94 per cent, and from 6 to 14 per cent of
dry matter. Turnips grown in some parts
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of the kingdom, particularly in the north
of Scotland, will, with the aid merely
of fresh oat-straw, be found to fatten
cattle without using much artificial food
of any kind ; whereas large quantities of
cake and hay must be given along with
the same kind of turnips to effect that
object, when such turnips are grown in
some other districts. This is more espe-
cially the case with turnips grown in the
south and east of England.

Advantages of Storing Turnips.—
Turnips become more nutritious after
they have been stored for some time than
they are when taken fresh from the field.
By storing they lose a proportion of the
water which they naturally contain ; and
there are also some chemical changes
which take place in them tending to
render them more nutritious.

‘When turnips are allowed to remain in
the field until the leaves begin to put
forth a fresh growth, as they will be
found to do early in spring, a decided
deterioration in their quality is the result,
owing to certain of their elements be-
coming changed into indigestible woody
fibre. Hence the necessity for storing
turnips at the proper season, say in
November and December.

The following table gives the average
composition of five varieties of turnips, as
deduced by Cameron from the results of
the analyses of Andersonand Voelcker :—

Whit Aberd Purple-t Norfolk
Swedes. | Globe, | “Yellow. | = Yellow. | Turnip.
= — | — —

Water 89.460 00.430 90.578 9I.200 92.280
Albuminoids 1.443 1.143 1.802 1.117 1.737
Sugar, &c. 5.932 5.457 4.622 4436 2.962
Woody fibre 2.542 2.342 2.349 2.607 2.000
Ash 0.623 0.628 0.649 0.640 1.021
100000 | 100000 | 100000 | 100.000 | 100.000

The means of the analyses of 6o differ- Composition of dry matter :—
ently grown roots of Fosterton hybrid Albumen 7.7 7.5
turnips gave Dr Aitken! the following Woody fibre 108 1L7
results on soils at Pumpherston and éShb — 58 6.4

Harelaw respectively i— R s (sugar),
e 757 744
Pumpherston. Harelaw. - .
Water | 9;-3 92.6 100.0 100.0
Dry matter L o
“h __7 i The mean results of 27 somewhat more
100.0 100.0 detailed analyses of Aberdeen yellow

1 Trans. High. Agric. Soc., xvi., 1884.

turnips, grown with a great variety of
manures at Carbeth, Stirlingshire, gave
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Mr David Wilson, jun., the following
figures : 1—

In fresh Indry
roots. matter.
Water 91.09 o=
Sugar 4.72 52.94
Woody fibre 1.03 11.54
Albuminoids 0.54 6.06
Non-albuminoid nitro-
gen x 6.25 0.60 6.76
Extractive matter free
of nitrogen 1.36 15.23
Ash 0.66 7.4
100.00  100.00

Variation in Composition of Tur-
nips.—The quantity of nutritive matter
in the same variety of the turnip varics
—in white turnips from 8 to 13 per cent,
and in the yellow turnip from 11% to
17 per cent; so that zo tons of yellow
may be as valuable for feeding as 3o
tons of white, which is an important
fact, and may account for the discrep-
ancies experienced by farmers in feed-
ing stock.

Inasmuch as feeding-roots are essen-
tially sugar crops, the sugar they contain
is very valuable for meeting the respira-
tory requirements of sheep and cattle,
also for fat-forming, and for milk-produc-
tion. The following table, based on the
experiments of Sir John Bennett Lawes
and Dr Gilbert at Rothamsted, records
estimates of the approximate average
percentages of dry matter, and of sugar,
in the kinds of roots mentioned :—

Sugar per cent.
Dry |—

matter. In fresh In dry

roots. matter.

percent.| per cent. per cent.
‘White turnips 80 |3.5t04.5| 44t0 56
Yellow turnips 9.0 | 4.0t0 5.0 44 to 56
Swedish turnips | 110 [ 6.0t07.0| 55 to 64
Mangel 12.5 | 7.5 t0 8.5 | 60 to 68

A bushel of turnips weighs from 42 1b.
to 45 lb.
. Excess of Water in Roots.—In feed-
ing with roots farmers are sometimes apt
to forget or overlook with how much
water the feeding matter in the roots is
associated. Unless an animal gets some

Y Drans. Iligh. Agric. Soc., xviii., 1886.
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dry food as well as roots, it is forced, in
order to obtain sufficient solid nutriment,
to consume a very large quantity of
water—very much more, in cold weather,
than is necessary for it. This water
when swallowed has to become warmed
at the expense of the heat of the animal,
which has simultaneously to be replaced
by fresh heat—so that part of the sugar,
&e., of the roots, instead of going to
fatten the animal, is wasted in furnish-
ing fuel to warm the superfluous water
swallowed in the rootsubstance.

Desirability of Xconomising Tur-
nips.—Over and over again, in various
parts of this work, prominent reference
1s made to the great and avoidable waste
which thus takes place in the old-fash-
ioned and time-honoured system of tur-
nip-and-straw feeding. It is needless here
to reason out the point at great length.
The above statement as to the deleterious
influence of the excess of cold water the
animal has to swallow in a full meal of
roots will suffice here for that part of the
subject. It is also unnecessary to enter
into any lengthened arguments to show
that other reasons exist which make it
very desirable that the more economical
use of roots in the rearing and feeding
of stock should be practised. The root
crop is a very costly one to grow, and
unfortunately its cultivation is attended
with great risks of loss from unfavour-
able weather, and fungoid and insect
attacks. In dealing with the practical
work of feeding the different kinds of
stock, we have therefore given special
attention to the question of how turnips
may be most effectually and satisfactorily
economised.

The avoidance of this waste is the
great plea in favour of giving sheep in
the turnip-fields a small daily allowance
of cake or corn. They will then eat less
of the roots, but will turn what they do
eat to much better account.

Turnip - meal.-— Swedes have been
converted into meal, to be transported
anywhere for the use of cattle. They
are washed, and their juice squeezed out
by means of rollers; and the squeezed
fibre, being dried in a kiln and chopped,
is easily ground into meal by mill-
stones.

Professor Johnston found the composi-
tion of this meal to be as follows :—
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Undried. Dried at 212°.

Protein compounds 13.68 17.72
Gum 4.14 5.36
Sugar 48.72 59.23
Oil 111 1.44
Fibre and pectin 8.10 10.49
Water . 22.82
Ash 4.27 5.53
102.84 99.77

Turnip-tops—As a rule, it is better
to leave turnip-tops on the field, for they
possess considerable manurial value, and,
except when other food is scarce, will
give a better return in that way than
used as food. Still, they contain more
nutritive matter than some would im-
agine, and are useful when scattered on
a green field for the use of young cattle
or sheep. They should, however, be
given with caution, for when eaten too
freely they are apt to produce scour.
The ash of turnip-tops contains a large
quantity of phosphate of lime and
potash.

Mangel-wurzel.

This is a most valuable root, grown
extensively and with great success in
England and Ireland. It needs a warm
climate, and is grown in Scotland only
to a very limited extent. The orange
globe and long yellow kinds have been
found to contain a larger amount of the
respiratory or fat-forming elements than
the long red variety, which agrees with
the practical results obtained by the use
of those varieties in feeding cattle.

Advantages of Storing Mangels.—
The tendency in fresh mangels to pro-
duce scour when these are given to cattle
is well known to all who have used them,
and so also is the fact that this property
disappears after the roots have been
stored for two or three months. Like
good wine mangels improve by keeping,
and it is desirable, as a rule, to delay the
consumption of them till spring.

In comparison with turnips, it has
been considered that 75 1b. of mangel
are equivalent in feeding value to 100
Ib. of turnips; but the two varieties vary
so much in nutritive value that these
proportions cannot be relied upon. The
leaves of the mangel are also useful,
especially for milch cows, but have a
scouring tendency.

The late Dr A. Voelcker gives the
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following as the average composition of
mangel-wurzel :—

Water . 87.78
Albuminoids 1.54
Sugar . 6.10
Gum, &e. 2.50
Woody fibre 1.12
Ash 0.96

100.00

The solid matter here shown is 12.22
per cent. In some cases, however, the
proportion of solid or dry matter falls
below 10 per cent—while in dry seasons
it sometimes is as high as 16 per cent.

Medium 2. Large Roots.—It is to be
borne in mind, with reference to both
turnips and mangels, that moderate-sized
roots are commonly more nutritious than
very large ones. The huge over-sized
roots often seen at root-shows are com-
monly watery, and such dry matter as
they do contain is intrinsically less valu-
able than in normal roots.

Sugar-beet.

Sugar-beet has given excellent results
in the feeding of dairy-cows ; but as food
for stock it is cultivated only to a very
limited extent.

The following is the analysis of Irish-
grown sugar-beet, which Dr A. Voelcker
found contained a larger proportion of
sugar than English-grown roots :—

Water . 76.58
Albuminoids 2.10
Crystallisable sugar 14.81
Pectin and extractive matters  0.66
Crude fibre (pulp) 5.0L
Ash 0.84
100.001

Considerable attention has been given
to the cultivation of sugar-beet for the
production of sugar, and the late Dr A.
Voelcker published the results of some
very elaborate investigations made by
him as to the composition of sugar-beets
grown under different circumstances.

Nutritive Value of Sugar-beet.—
Dr A. Voelcker considered that the farmer
“will run very little risk in trying the
experiment to grow sugar-beets instead
of common mangels; for although he
may not get so heavy a crop as he does
when he plants common mangels, it has

t Jour. Royal Agric. Soc. Eng., vii., sec. ser.
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to be borne in mind that 1 ton of sugar-
beets is equivalent, in nutritive qualities
as cattle-food, to at least 174 ton of good
common mangel.”

Farmyard-dung should not be used in
growing sugar-beet, as it renders the
roots coarse and less nutritious. From
3 to 4 cwt. of superphosphate is suffi-
cient to produce an average crop.

Beet-root Pulp.

Beet-root pulp is the refuse left in
extracting the sugary juice from the
beet-root. It is much esteemed on the
Continent for its fattening properties.
It is, however, deficient in flesh-forming
compounds, and requires the addition of
some cake or meal to supply this de-
ficiency. Dr A. Voelcker recommends
cotton-cake for this purpose. Milch
cows fed on beet-root pulp and a fair
allowance of bean-meal or cotton-cake
produce abundance of milk of good
quality.  Pigs also thrive on the pulp
if they get some barley-meal or pea-meal
mixed with it. Dr A. Voelcker considers
beet-root pulp at 12s. a ton a cheap and
valuable food. The following analysis,
as given by Voelcker, shows its average

composition :—
Water 70.0
Sugar 1.5
Albuminoids . 2.5
Crude fibre, &c. 24.0
Ash 2.0
100.0

Carrots.

The following is the analysis of the
white Belgian carrot by Dr A. Voelcker :—

Water 88.50
Albuminoids . 0.60

Fat formers (including
woody fibre) 10.18
Ash 0.72
100.00

The carrot does not contain any ap-
preciable quantity of starch, but this de-
ficiency is counterbalanced by its having
about 634 per cent of sugar. Carrots
are esteemed for horses.

Carrot-tops are most admirable food
for cows giving milk.

Parsnips.

The following is the average composi-
tion of the parsnip i—
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Water 82.00
Albuminoids 1.30
Sugar, starch, &ec. 775
Woody fibre 8.00
Ash 0.95

100.00

Parsnips thus contain more starch, but
less sugar, than carrots. The starch in
parsnips exists only in the external layers
of the root, none whatever being found in
the heart. There is nearly double the
quantity of solid matter in parsnips to
that in turnips; so that ¥ ton of pars-
nips ought to go as far, as a fattening
material, as 2 tons of white turnips.

Kohl-rabi.

The following analysis of the bulbs
and tops of kohlrabi is given by Dr
Anderson :—

Bulb. Top.

Water 86.74 86.68
Albuminoids 2.75 2.37
Sugar, &e. 8.62 8.29
Woody fibre 0.77 1.21
Ash 1.12 1.45
100.00 100.00

Kohlrabi is thus a valuable food,
especially for milch cows, as it not ouly
increases the milk, but does not impart
to it any particular flavour of a disagree-
able kind, such as is produced by turnips.
The leaves of kohl-rabi form an excellent
description of food for cattle and sheep.

Cabbages.

The following analysis of the cabbage
was made by Fromberg :—

Water 93.40
Albuminoids % 75
Sugar, digestible fibre, &c. . 4.05
Ash 0.80

100.00

Cabbages are not cultivated anything
like so extensively as they deserve to be.
Dr A. Voelcker stated that «weight for
weight, cabbages and swedes possess
nearly the same nutritive value.”” Cab-
bages are excellent food for sheep and
other stock, and few other crops will
give as good a return per acre.

Thousand-headed kale of the cabbage
variety is most valuable as a green food
for sheep or cows in autunim, early winter,
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or spring.  Sprouting broccoli and winter
greens are also cultivated for similar pur-
poses.

Potatoes.

The demand which exists for potatoes
as human food, generally renders them too
expensive to be employed largely in feed-
ing animals, although as food for most
kinds of stock they are valuable.

Value of Potatoes for Cattle—It has
been stated that when potatoes can be
purchased for £z or £z, 10s. per ton,
they will pay to be employed in feeding
cattle ; but this will always depend upon
circumstances which are liable to varia-
tion, such as the market price of other
foods, and the selling price of beef.
Second and small - sized potatoes are
equally useful for this purpose; and as
the potato is a bulky and therefore an
expensive article to send a long distance
to market, those who grow potatoes to
some extent in remote districts will be
able to turn their crops to better account
by converting the small tubers into meat
than by selling the entire crop in its
natural state. It is necessary to give
potatoes to stock with caution, as the
excess of starchy matter, unless counter-
acted by other foods, may injure the
health of the animals.

There are many farmers who have an
objection to potatoes as food for cattle.
The late Mr M‘Combie of Tillyfour said :
“T would rather throw potatoes to the
dunghill than give them to a store bul-
lock, though I would give them to my
fattening bullocks.” He would never
give them to animals intended to be
afterwards grazed.l

Potatoes vary in composition, but the
general results will be gathcred from the
following analyses given by Dr Ander-
son :—

Regents. %l{sx:;y Flukes.
Water 76.32 76.60 74.41
Starch 12.21 11.79 12.55
Sugar, &ec. 2.75 3.09 2.89
Albuminoids 2.37 2.06 2.18
Fibre 5.53 5.41 6.71
Ash 0.88 0.94 0.98

100.06 99.89 99.72

1 Outtle and Cattle-Breeders, p. 13.
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The albuminoids, or flesh-forming mat-
ters, it will be seen, are deficient, but
there is an exceptionally high percentage
of the respiratory or fat-forming elements,
which constitute the largest part of the
dry matter. For cattle, therefore, pota-
toes should be used in combination with
such other foods as cotton-cake, bean-
meal, or pea-meal.

Utilising Diseased Potatoes.— When
the potato is attacked with disease, it is
the albuminoids, or flesh-forming con-
stituents, that are destroyed ; these are
partially converted into ammonia and
other volatile matters, and hence the
offensive smell which is emitted from
diseased potatoes. The starch, &ec., re-
mains intact, and advantage is taken of
this by employing diseased potatoes in
the manufacture of starch.

Diseased potatoes may, for the same
reason, be turned to account for feeding
animals, particularly swine. In order to
do this, it is necessary to thoroughly
cook the potatoes either by boiling or
steaming—the latter, when practicable,
being the better way—and then pack the
cooked potatoes into flour-barrels or
casks, ramming them well down, and
sprinkling some salt occasionally through
the mass. When the barrel or cask is
filled to the top, it must be closed from
the air, and the potatoes will keep for
some time fit for use.

Potatoes for Horses.—Potatoes are
often fed to horses, but when freely
given in a raw condition, they are liable
to produce colic.

‘Water with Potatoes.—Water should
not be given to animals fed on either raw
or cooked potatoes, for some time after
the meal.

Green Rape.

Rape in a green or growing state
is usually fed off with sheep, or cut
and used as soiling food for housefed
cattle. It is a nutritious and valu-
able plant for these purposes, and for
spring and autumn food it should be
grown much more extensively than it is.
Dr A. Voelcker gives the following as the
composition of green rape, and it will be
interesting to compare this analysis with
that of turnips :—
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Water . 87.050
Albuminoid . 3733
Sugar, digestible fibre, &c. 4.649
Woody fibre 3.560
Ash. 1.608
100.000

Furze, Whins, or Gorse.

Like many other useful and beautiful
plants indigenous to this country, furze
—in some parts called whins, in others
gorse—is not so highly esteemed as it
ought to be, perhaps on account of its
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being so common, and of its tendency to
grow where it has not been sown and is
not wanted. Nevertheless, as food for
cattle, sheep, and horses, it possesses very
considerable value, and for this purpose
it may be grown in any part of the
country with success, financially and
otherwise. .

The sowing of furze comes into the
spring work, and in the spring section of
this volume information will be given as
to the best means of cultivating the crop.

Furze as Winter Food.—The chief

Fig. 118.—Furze masticator.

value of furze is as a green food for the
winter months. It should be cut at
least once every year, so that the plants
may not be allowed to becomne too woody
and hard. When sown thickly on fairly
good land the shoots come up fine and
juicy, growing to a length of from =2
to 224 feet. The crop may be cut with
the scythe, or with a strong mower
past its best for regular harvest work
—generally with the scythe.

Preparing Furze as Food.—Before
being given to stock the furze should be
cut into short pieces by a strong chaff-

cutter, or, better still, bruised aud cut by
a machine which has been specially de-
signed for the purpose, aptly named the
¢ Masticator,” and made by Mackenzie &
Sons, Cork.  This useful machine, which
may be driven by horse, water, or steam
power, is shown in fig. 118.

Some think it desirable to chop or
masticate the furze daily as required;
but others perform this work twice a-
week, and find that the chop keeps well
enough.

How fed to Stock.—A correspondent,
who has had thirty years’ experience of
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furze as food for stock, writing to the
Agricultural Gazette of May 7, 1888,
says: “Cut up the furze with hay for
milking cows, and you will make first-
quality butter, but pale—with hay for
horses, but do not feed too heavily ; add
3 or 4 lb. mangels to counteract a
resin the furze contains. Young stock
thrive amazingly upon it. Furze-fed
cattle are hard to be fattened on other
food; oaten straw, with cut furze for
them.”

Mr R. O. Pringle stated that horses
may be kept through the winter on furze
without hay, and only a moderate allow-
ance of oats; and the furze gives the
horses a fine coat of hair. An acre of
well-grown young furze, which is regu-
larly cut, will keep four or five horses or
cows during the winter and early spring
months with very little assistance in the
shape of hay or roots. For hard-working
horses it should be accompanied by a
liberal allowance of bruised oats or other
concentrated food. Both horses and
cattle take to it readily, but sheep do
not eat it willingly except when there is
snow on the ground. When grown as
food for sheep, the crop is not cut, and
in a snowstorm a few acres of young
juicy furze are most valuable for sheep.

Composition of Furze—That furze
should, in practice, prove to be a useful
food, will not surprise any one when its
composition is considered and compared
with that of roots, rye-grass, and clover,
The following is the analysis by Cameron
of the composition of fresh furze cut in
August, perennial rye-grass and common
red clover being shown alongside for
comparison :—

Perennial Common
Furze. Rye-grass. Red Clover.

Water 0 72.00 71.43 81.01
Albuminoids 3.2 3.37 4.27
Sugar, fibre, &c. 9.38 12.99 9.14
Woody fibre 13.33 10.06 3.76
Ash 2.08 2.15 1.82
100.00  100.00 100.00

Grasses and Clovers.

It may seem strange, but it is never-
theless true, that farmers possess less
reliable knowledge as to the relative
cropping and feeding value of the various
grasses which cover their pastures, than
as to any of the other leading crops of
the farm. A good deal of fresh know-
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ledge as to the habits and characters of
our grasses, has, no doubt, been gained
in reccnt years, but investigations and
experiments must be prosecuted much
further before it can be said that we
know our pastures and our hay crops
as well as we do our crops of roots and
grain,

There are special circumstances which
render the investigation of this subject
very difficult. Root and grain crops are
usually matured, or almost so, before they
are fed to stock, and thus it has been
comparatively easy to obtain reliable
information as to the average composi-
tion of food-mixtures consisting of these
commodities. With grasses, however,
especially those which are constantly
grazed, the case is different. They are
eaten at all stages of their growth, in
extreme youth, full bloom, old age, and
all the intervening stages. It is well
known that the nutritive properties of
plants vary at different stages of the
development of the plants; and it does
not follow that all grasses which show a
useful composition when fully grown, are
equally useful and suitable for grazing
by stock in the earlier periods of their
growth. Again, plants which would not
stand well in an analysis of hay, may be
extremely serviceable as an element in
pastures to be regularly grazed.

The determining of the amount of
nutrition—the grazing value——possessed
by the different plants which compose our
pastures, sown and natural, temporary
and permanent, is thus at once a matter
of the greatest difficulty and the utmost
importance. No subject could more
worthily engage the attention or employ
the resources of the leading agricultural
societies ; and it is a matter, too, in which
a great deal of good might be done by
private experiment and investigation by
farmers who have opportunities of study-
ing their pastures, and watching the pro-
gress of the animals which feed upon
them.

Composition of Rye-grass and Tim-
othy.—As indicating the differences in
the composition of grasses at the various
stages of growth, the following tables,
arranged by Mr John Speir, will be inter-
esting: '—

Y Jour. Brit. Dairy Farm, Ass., iv. 34.
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ANALYSIS oF RYE-GRASSES AND TIMOTHY CUT IN DIFFERENT STAGES
oF GROWTH AND MADE INTo Hay.

| \ STA0E WHEN MOWED.
[
I Head Head ‘ In After
) coming out. well out. bloom. bloom.
{ { —
PEREXNIAL RYE-GRass Hay— |
| Water 7.0 7.0 | 6.6 7.9
I Ash 8.0 7.4 7.8 6.9
Fat 33 33 35 2.4
{ Carbohydrates 53.6 527 | 51.3 52.3
Albuminoids 10.8 10.3 8.4 7.0
Fibre 17.1 19.1 22.3 23.4
Albuminoid ratio Ito 5.3 1t0 5.4 1 to 6.5 1t07.8
IranLiaN RYE-GRASS Hav—
Water 7.0 8.2 5.8 7.8
Ash 12.3 10.4 10.3 8.0
Fat 4.5 3.5 2.1 3.6
Carbohydrates 39.1 44.7 48.7 49.6
Albuminoids 20.1 13.1 13.6 10.6
Fibre 16.8 19.9 19.2 20.1
Albuminoid ratio Ito 2.2 I to 3.7 ‘ Ito 3.7 I to 5.0
STAGE WHEN MOWED.
Head Head Early Full ‘ Early
invisible. visible. bloom. bloom. seed.
TiMoTHY HAY— l
Water 7.8 8.8 5.6 6.3 5.95
Ash { 8.0 5.8 5.7 5.3 9.9
Fat 4.2 3.10 3.63 3.35 ‘ 3.2
Carbohydrates 50.0 52.2 54.0 55.0 47.0
Albuminoids 11.5 10.8 9.6 ' 9.2 11.3
Fibre 18.3 19.1 21.4 | 20.5 22.4
Albuminoid ratio | 1 to 4.7 Ito 5.1 1 to 6.0 Ito06.3 It04.4

Analyses of Pastures.—The following
analyses indicate the nutritive value of
poor, good, and rich pastures:—

Good Rich

1?31;1;3'2- past?u‘e pas%ul‘e

grass. grass.,

Water 70.0 8o.0 78.2
Ash. 2.1 2.0 212
Albuminoids 3.4 3.5 4.5
Fibre 10.1 4.0 4.0
Carbohydrates. 13.4 9.7 10.1
Fat . 1.0 0.8 1.0
100.0 100.0 100.0

Mr John Speir remarks that this up-
lund pasture, with an albuininoid ratio of
1 to 8.1, must be considered poor ; that
the grass in the second column, with an
albuminoid ratio of 1 to 4.4, gives a very
fair feeding-power ; while that in the last

column, with the high albuminoid ratio
of 1 to 3.6, gives a food capable of feed-
ing rapidly.

Thanks to the investigations of Dr
Day, Dr Anderson, Dr Augustus Voel-
cker, Mr Martin John Sutton, Dr John
A. Voelcker, Mr W. Carruthers, Mr
Faunce de Laune, and others,we do possess
a great deal of valuable information as
to the composition and characteristics of
the leading grasses in regular cultivation,
when they have either become matured or
attained a pretty full measure of growth.

Composition of Clovers.—As to the
clovers, which occupy a prominent place
in pastures as well as in hay, it will be
seen from the following analyses, made of

1 Jour. Brit. Dairy Farm. Ass., iv. 23.
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fresh plants cut in the third week of
June, that they possess very high nutri-
tive properties :—

55 80P £E |53k
3 ° £ES| T |7
|
Water 81.01| 81.05| 79.71| 76.80
Albuminoids 4.27| 3.64| 3.80] 5.70
Sugar, diges- |
tible fibre, |
&e. . . | 9.14| 8.82 g.03| 8.67
Woody fibre | 3.76| 4.91/ 5.38| 6.32
Ash 1.82| 1.38 2.08| 2.5I
100.00| 99.80 100.00 |100.00

Alsyke clover, which is much esteemed
for damp soils, and is specially suited for
meadows, shows upon analysis a rather
higher nutritive value than either of these
varieties. In composition lucerne and
sainfoin closely resemble the clovers.

Composition of Grasses.—Mr Mar-
tin John Sutton’s valuable work, Per-
manent and Temporary Pastures (the
first edition of which was issued in 1886,
the third in 1888), contains a series of
analyses of the principal agricultural
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grasses, made specially for the purpose
by Dr John A. Voelcker. These analyses
are the most exhaustive and most useful
of the kind yet published ; and in them,
for the first time, the relative amounts of
true albuminoids have been determined
directly, and not, as in previously re-
corded results, merely given by calcula-
tion of the total nitrogen into albumin-
oids. A precise and clear description
of each grass accompanies the analysis,
and this, with the beautifully coloured il-
lustrations of grasses, and Mr Sutton’s
practical directions as to the formation
and treatment of temporary and perma-
nent pastures, renders the work one of
remarkable value.

Dr J. A. Voelcker explains that each
variety thus analysed was grown sepa-
rately and was perfectly pure ; the sample
being taken, in every instance, as nearly
as possible at the time when it would have
been cut for hay. And the analysis of
each grass is shown in its natural state and
dried at 212° Fahr.—that is, until noth-
ing but the solid or dry matter remained.

The following analyses of four of the
grasses, taken from this volume, will
indicate the great value of the work to
practical farmers :—

|
CUCKSFOOT. ‘ MEeapow FOXTAIL.,‘ RYE-GRASS. ‘ Meapow FESCUE.
Grass in | Dried ‘ Grass in| Dried | Grassin| Dried ‘ Grassin| Dried
natural | at 2:2° | natural | at 212® | natural | at z12® | natural | at 212°
state. | Fahr. state. Fahr. state, Fahr. state. Fahr.
\ —_— B S —
Water 3 . 60.74 | 55.58 62.01 71.04
Soluble albuminoids?! .25 | 62 .50 1.I3 .38 1.00
Insoluble albuminoids 2 1.50 3.81 \ 2.56 5.75 2.06 5.38 .i3| 3.88
Digestible fibre 11.30 28.78| 14.22| 32.01I 7.98 | 2L0I 8.91' 30.77|
Woody fibre 16.24 | 41.36| 16.42! 36.96| 17.71| 46.62 12.51 43.19|
Soluble mineral matter?. 2.04| 519! 2,58 581 2.90| 7.64 105 3.62
Insoluble mineral matter * .91 2.32 94 2.I1 ‘ 78| 2.05 64| 221
Chlorophyll, soluble car- [ [
bohydrates, &c. 7.02| 17.92 i 7.20| 16.23 | 6.18 | 16.30| 4.72 | 16.33 i
100.00 | 100.00 | 100.00 | I00.00 | 100.00 | 100.00 IO0.00I 100.00;
\
1 Containing nitrogen .04 .10 .08 18| .06 | .16 l
2 Containing nitrogen .24 .61 41 .92 .33 .86 .18 .62 |
Albuminoid nitrogen .28 71 ‘ .49 1.10 .39| Lo2
Non-albuminoid nitrogen .18 .46 : .30 .67 | .38 1.00 .18 .62 |
Total nitrogen 46| 1.17 790 177 7l 202 .36 IL.24
3 Containing silica .35 .89 | 87 .83 : .05 I3 o
4 Containing silica .51 1.29 .52 1.17 | .32 .84 .39 1.35
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Hay.

Loss in Hay-making.—In consider-
ing the feeding value of hay it must be
borne in mind that the analyses of fresh
grasses cannot be relied upon as a key to
the nutritive properties and value of hay
made from these grasses. If hay were
simply dried grasses and clovers, then
there would be no loss of nutriment and
no deterioration in feeding value—water
only would have passed away. But in
farm practice it is impossible to secure
this, In hay-making, even in the best of
weather and under the most careful man-
agement, there always will be some loss
of feeding material.

In dealing with the important subject
of “hay-making” in its proper position
in the work of the summer, full infor-
mation will be given as to the risks in-
curred in hay-making, and as to how
these may be most effectually avoided
or minimised.

Damaged Hay.—Here it will suffice
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to state that in the process of making,
hay may be so much spoiled as to be
almost worthless as food for stock. In
experiments at Rothamsted it was found
that sheep would increase in weight on
well-made hay alone ; but in experiments
conducted by Dr A. Voelcker, and lasting
three months, it was shown that, fed
wholly upon hay which had been damaged
by wet weather in making, sheep actually
lost in weight. This result proves at
once the great importance of exercising
skill and care in hay-making, and the im-
prudence of attempting to maintain stock
solely on damaged hay.

It thus becomes apparent that, in giv-
ing hay to stock, the physical condition
as well as the original quality of the hay
must be carefully considered; and the
quantities of it and accompanying other
foods regulated accordingly.

Composition of Hay.—The following
are average analyses of good clover and
meadow hay, arranged by Professor

Moisture

Fatty matters 3 S o

Albumen, and similar nitrogenous compounds
(fesh-forming matters)?

Gum, sugar, mucilage, and carbohydrates, |
readily converted into sugar }

Indigestible woody fibre (cellulose)

Mineral matter (ash)

| $

1 Containing nitrogen ‘

Way :—
CLOVER-HAY. MEADOW-HAY.
Dried at Dried at
212° Fahr, | 212° Fahr,
16.60 14.61
3.18 3.81 2.56 2.99
1581 | 18.96 844 | 988
34.42 41.27 41.07 48.09
| 2247 26.95 27.16 31.80
7.52 9.01 6.16 | 7.24
100.00 100.00 100.00 l 100.00
2.53 3.03 ' 1.35 t 1.58

Hay ». Artificial Food.—Mr G. H.
C. Wright, Sigglesthorne Hall, Hull,
makes some interesting calculations as to
the relative cost and value of hay and
artificial foods in the feeding of stock.
He says: “The analysis of good meadow-
hay shows that it contains:—

Flesh-formers 8.44x2=16.88
Heat-producers 43.63
60.51

The flesh-formers are considered to be
worth twice as much as the heat-pro-
ducers, therefore the value of hay may
correctly be stated to be about 61 units.

Hay is now selling at from £4 to L5
per tou on all farms having reasonable
access to a market ; it therefore costs per
unit §¢ shillings, or 1s. 6d. a unit, taking
£ 4, 1os. as the mean value of a ton of
hay.
“ A mixture of decorticated cotton-cake
and rice-meal shows the following analy-
sis :—
Flesh-formers

26.92x2=53.84
Heat-producers

49.24

103.08

Multiplying the flesh-formers in the same
way, we find the value of the food may
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be taken as 1oz units. A ton of rice-
meal and decorticated cotton-cake, in
equal proportions, costs A£35, 2s. 6d,
therefore a unit of value of this food costs
1585, or rather less than 1s. per unit.

“The manurial value of hay is set
down as £71, ¢9s. 1od. per ton consumed,
while the manurial value of a ton of de-
corticated cotton-cake and rice-meal is
estimated at about £3, ris. sd. It
would be necessary in practice to deduct
still further from both these estimates ;
but still it is clearly shown that on every
side the artificial food is the cheaper of
the two. There can be no doubt what-
ever that a certain quantity of hay, used
in conjunction with artificial food, is ne-
cessary ; but I maintain that the use of
hay in large quantities is far more costly
than a judicious mixture of artificial food
used in conjunction with a smaller quan-
tity of it. For dairy stock, green hay
is superior to that which has heated in
the stack sufficiently to turn it a dark
colour.”1

Straw.

The value of straw as food for stock
has not yet been fully understood and
appreciated by the general body of farm-
ers. In recent years more prominent at-
tention has been given to the subject, and
much good will be done if farmers are
induced to exercisegreater care in the utili-
sation of straw. A large quantity of straw
must no doubt be used as litter for cattle
and horses ; but in many cases, especially
when hay is scarce and dear, it will be
found advantageous to substitute, say,
peat-moss as litter, and utilise the straw
for feeding purposes. In any case there
should be no waste—no more straw under
the cattle than they can effectually con-
vert into manure, and—what is still more
unsightly—no loose bundles or handfuls
of straw lying about the steading where
no straw should be.

Feeding Value of Straw.—The value
of straw as a feeding material depends
not only on the kind of grain to which it
belongs, but also on its condition as re-
gards ripeness when it is harvested, and
on the land and climate where it is grown.
The straw of grain which is cut just as
the grain is ripe, while there still remains

v Jour, Brit. Dairy Farm. Ass., iv. 17.
VOL. 1.

a tinge of green in the straw, is much
more nutritious than that which has been
allowed to become over-ripe. Strong,
coarse straw is, of course, not so much
relished by cattle as that which is finer
in the growth.

Composition of Straw.—The follow-
ing analyses of different kinds of straw
are by Voelcker : 2—

No. 1.

Wheat Wheat
Jjust over-
ripe. ripe.

Water . 13.33 9.17
Albuminoids 2.93 2.12
0il 1.74 0.65
Sugar, mucilage, &e. . 4.26 3.46
‘Woody fibre (digestible) 19.40 % 82.26
" (indigestible) 54.13 '

Mineral matter 4.21 2.34

100.00  100.00

No. 2.

Barley Barley
dead not too
ripe. ripe.

Water . 15.20 17.50
Albuminoids 4.43 5.37
0il 1.36 1.17
Sugar, mucilage, &c. . 2.24
Woody fibre (digestible) 5.97 71.44
" (indigestible) . 66. 54
Mineral matter . 4.26 4.52
100,00 100,00
No. 3.
Oat-straw dried for stacking.
Cut Fairly Over-
green. ripe. ripe.
Water : 16.00 16.00 16.00
Albuminoids 8.49 4.08 3.65
0il 3 ; 1.57 1.05 1.25
Sugar, mucilage, &c. 16.04 10.57 3.19
W;)kc))lcgﬁbre(dlgﬁst z 26.34 30.17 27.75
Woody fibre (indi-
gesgiyble) ) z 24.86 31.78 41.82
Mineral matter 6.70 6.35 6.34
100,00 100,00  I100.00
No. 4.
DBean- Pea-
straw. straw.
Water . 19.40 16.02
Albuminoids 3.36 8.86
0Oil 1.02 2.34
Sugar, mucilage, &c.. 4.18 8.32
Woody fibre (digestible) 2.75 16.74
' (indigestible) . 65.58 42.79
Mineral matter. 3.71 4.93
100.00 100,00

2 Jour. Roy. Agric. Soc. Eng., xxii. 1862.
8
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The above analyses justify the prefer-
ence which is given to oat-straw as food
for stock. Fine oat-straw, cut before
the crop has become quite ripe, is rel-
ished alike by cattle, sheep, and horses,
and is given extensively to all, especially
in the northern parts where the oat is
the prevailing cereal. Indeed in many
parts of Scotland good oat-straw (given
with a sinall allowance of roots or per-
haps a little cake) forms the main portion
of the winter food of young store cattle
and dry cows. In pea and bean straw it
will be seen there are also high feeding
properties; while wheat and barley straw,
although less nutritive, likewise possess
considerable value as food for stock.

Straw-chaff—When straw is used as
feeding material, it is given either in
1ts natural state, as it comes from the
threshing-machine, or it is cut into very
short lengths by a machine constructed
for the purpose, in which state it is
known as straw-chaff or chaffed straw.
The latter method is by far the more
economical, as by it the amount of waste
may be reduced to a minimum. In
order to render straw-chaff more palat-
able to animals, it is either moistened
with treacle mixed with water, or it is
employed to absorb a quantity of linseed-
meal gruel. The dry chaff is also mixed
with the oats given to horses, as such
admixture has the effect of causing the
horses to masticate their oats more fully
than they might otherwise do. Then in
pulped mixtures straw-chaff is very ex-
tensively employed; and it has been
clearly proved by experience that by the
economical and careful use of cut straw
and concentrated foods a greatly in-
creased stock of cattle and sheep may
be kept.

Preparing and Storing Straw-
chaff.—There is perhaps no better way
of turning straw to good account than
by cutting it into chaff and storing it for
a few months in large quantities with a
slight admixture of chaffed green food,
salt, and perhaps ground cake. By this
system straw remaining over from the
previous winter is cut into chaff in
spring or summer and stored in barns
till the following winter, when it is con-
sumed ; thus enabling the farmer to hold
over a quantity of the fresh straw for
similar trcatment next spring or sum-
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mer. The systemn is pursued with great
success by many farmers, and particu-
larly when roots are scarce the straw-
chaff thus prepared will be found most
valuable.

Mr Samuel Jonas, Chrishall, Saffron-
Walden, carried out this plan for many
years. The straw is cut into chaff as it
leaves the threshing-machine by one of
Maynard’s chaff-cutters, which carries
the chaff into the barn where it is to be
stored. Tt is well trodden down and
mixed, says Mr Jonas, with “about a
bushel of salt to every ton, and also a
certain quantity of green-stuff. Tares or
rye cut green into chaff are sown by the
hand as the chaff is brought in. This
causes it to heat: and adding the amount
of green-stuff required to give it a proper
heat is the secret of the successful opera-
tion of storing chaff.

“Respecting the quantity of green
chaff to be mixed with straw-chaff to
cause a proper fermentation, I use about
1 cwt. to the ton of straw-chaff, and 1
bushel of salt (56 Ib.) to the ton of chaff.
But some judgment is required as to the
state of the green-stuff. If it is green
rye on the ear, a full ewt. is required;
if very green tares, a rather less quantity
will do, as the degree of fermentation
depends upon the quantity of sap con-
tained in it. This is done in spring and
summer—the chaff is not used till Octo-
ber and the winter months. I can thus
thresh and dress the corn crops, and cut
the straw into chaff, in one process, the
expense of cutting and storing the same
being about 1s. per acre: the principal
additional expense is for about 4 cwt. of
coal per day, and we thresh and cut from
8 to 10 acres per day.”! Some now use
pulped mangels instead of vetches or rye
for mixing with the dry straw-chaff as
it is being stored, and get better results
therefrom.

Advantages of Stored Straw-chaff.
—Mr Jonas states that this mode of pre-
paring and preserving straw-chaff ‘has
in two seasons, with no turnips, enabled
me to winter my sheep and fold the
land, leaving sufficient folding to pro-
duce a good crop of barley, not from the
chaff alone, but from its being the means
by which T enabled my sheep to con-

1 Jour. Roy. Agric. Soc. Eng., vi., 1870,
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sume with it large quantities of bran,
malt - combs, and oilcake, sufficient to
keep them in health and good condition,
and to leave the land in a good state for
the following crop of barley, which I
could not have done by any other means.
The turnips were such a failure that, the
same two winters, all my fat cattle were
fed without having a root to eat. I had
‘two coppers hung in the mixing-house,
ground my corn, and broke my cake
with an American mill.  These were
mixed together with malt-combs and
boiled, and, after a certain time, were
emptied, boiling-hot, into a prepared
bed of very old straw-chaff: these were
stirred over and mixed well together,
and used for the stock in a warm state.
They did well so fed, and became good
fat bullocks, and paid for the expense
of food and attendance, which they very
seldom do.”

Mr Jonas prefers the chaff of wheat
or oat straw, as ‘“these may be cut with-
out loss in a far greener state than is
generally done; but barley, to be of
good quality, cannot fairly be cut too
ripe.”’

Fermentation of Straw.— Straw-
chaff, as prepared by Mr Jonas, formed
the subject of =& paper read by Dr
Augustus Voelcker, who ascertained by
analysisl—1. That fermented straw-chaff
(wheat) is one-fourth richer in flesh-form-
ing compounds, or the materials which
produce the lean fibre of meat, than
ordinary wheat-straw ; 2. That fermented
straw-chaff contains nearly two and a
half times the amount of sugar, gum,
and similar compounds, which is found
in common wheat-straw ; 3. That nearly
51 per cent of the woody fibre in fer-
mented straw-chaff was soluble, whilst
the soluble portion of vegetable fibre in
common wheat-straw does not amount to
more than 26.48 per cent.

Effect of Fermentation in Straw.—
Dr A. Voelcker further states that “the
fermentation to which the straw is sub-
mitted in Mr Jonas’s plan thus has the
effect of rendering the hard and dry
substance which constitutes the bulk of
straw more soluble and digestible than
it is in its natural condition.” He also
notices “the extremely delicate flavour

1 Jour. Roy. Agrie. Soc. Eng., vii., 1871.
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and the palatable condition which is con-
ferred upon the straw in the process of
fermentation ” as another recommenda-
tion. The prepared straw-chaff has “all
the agreeable smell which characterises
good green meadow-hay;” and the liquid
produced by pouring hot water upon it
“could hardly be distinguished from
hay-tea.”

Making Fermented Straw equal to
Hay.— Dr A. Voelcker recommended
that about 2 cwt. of decorticated cotton-
cake, ground into meal, should be added
to 1 ton of fermented straw-chaff, and
stated that by means of this admixture
the proportion of flesh-forming com-
pounds in fermented straw-chaff' could
be brought up to what it is in good
meadow-hay.

Condrimental Foods.

Great ingenuity and enterprise have
in late years been directed to the pro-
duction of * condimental cattle foods,”
comprising composite cakes for cattle and
sheep, mixed feeding-meal for youngcalves
and grown-up cattle, milk substitutes for
calves, compounded lamb food, poultry
food, and appetising spices for all kinds
of farm live stock. In the early days of
this industry adulteration was rampant,
and exorbitant prices were the rule.
The wholcsome craze for analysis, and
excessive competition, have banished
both these evils— not perhaps com-
Pletely, but to a very large extent ; and
now the great bulk of the vast quantity
of these condimental foods made and
sold in this country is not only of high
quality and well adapted to their vari-
ous purposes, but also moderate in price.
There is no doubt that farmers have
derived much benefit by the enterprise
and skill which have been employed in
bringing out these prepared foods, more
especially those which are designed as
substitutes for milk in the rearing of
calves.

We shall not attempt to describe the
composition and individual characteristics
of these condimental foods. It may be
well, however, to advise farmers never
on any account to purchase any of
these foods without receiving therewith
a warranty as to its freedom from adul-
teration, and a guaranteed analysis of
its chemical composition. With this
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analysis before him, and a reference to
what is said in this work as to the ele-
ments of nutrition in cattle foods, the
farmer will be able to form a tolerably
correct idea as to the value of the food.
A sample of the food may be analysed
for a mere trifle, and if it should fall
short of the guaranteed analysis, the
vendor is fully responsible for the de-
ficiency.

Vetches.

Of all green forage crops, the vetch
is the most extensively grown in the
United Kingdom. In almost all kinds
of soils it can be grown easily, and at
comparatively little expense. As will
be seen from the following analyses
of samples; cut at different periods
of growth, it possesses high nutritive
properties :1—

Refore Full Bloom

bloom. bloom. and seed.
Water 6.0 7.8 7.8
Ash 12.0 106 114
Fat 2 3.9 4.0 3.6
Carbohydrates 31.9  35.7 354
Fibre 11.2  14.0 185
Albuminoids 34.8 27.6  23.1

Albnminoid ratio 1 tol.o 1to04.0 ItoI.9

Vetches cut when in full bloom, and
before seeding, are much relished by all
kinds of stock, and as will be again urged
upon the farmers—in speaking of sowing
vetches in spring—it is desirable that
this crop should be grown much more
extensively than it is.

How Vetches are Fed to Stock.—
As is shown in the analyses, vetches con-
tain an exceptionally high proportion of
albuminoids, and they are thus very
suitable for giving to stock along with
starchy foods, such as rice-meal and
Indian corn-meal. For this same reason
it is not desirable to give highly nitrog-
enous foods, such as decorticated cotton-
cake and beans, along with vetches, for
then the food would be badly balanced
—there would be an unprofitable, even
a dangerous, excess of albuminoids.
Vetches should be sown in successive
patches, so as to afford a continuous
supply of fresh food. When cut just
before becoming fully ripe, vetches make
excellent silage, and are much used for

1 Jour, Brit. Dairy Farm. Ass., iv. 43.
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this purpose. Vetches are also con-
sumed on the land by sheep.

Green Maize.

There is reason to hope that maize
(Indian corn) may prove a valuable ad-
dition to our green forage crops. The
subject of its cultivation in this country
will be considered fully in later portions
of this work. It will be a great gain to
British farmers if it can be successfully
acclimatised, for maize is capable of pro-
ducing an enormous yield of succulent
food, which is much relished by cattle,
and which is well adapted for feeding in
a fresh condition along with other foods,
such as chopped hay or straw and de-
corticated cotton-cake, or for converting
into silage for winter feeding.

Composition of Green Maize.—For
use as a forage crop, maize is cut green,
and before the cobs have formed. Tts
chemical composition in this form has
been found to vary greatly. Green maize
grown in France gave the following an-
alysis :—

Albnminoids 1.22
Fat . 0.25
Soluble carbohydrates . 10.41
Sugar 0.58

Green maize is not a rich food. Its
merit lies in the great quantity of palat-
able succulent food it will produce per
acre. It is deficient in nitrogen, but
along with highly nitrogenous foods such
as decorticated cotton-cake it is most
suitable and acceptable to all kinds of
stock. Professor James Long found that
120 lb. of green maize and 2 Ib. of decor-
ticated cotton-cake made an excellent
food for his dairy-cows. The nutritive
ratio in this mixture he shows as fol-
lows :2—

Albu- Fat, . Carbo-
5 minoids. * hydrates.
120 1b. of maize 1.45 0.60 12.00
2 1b. of cotton-cake 0.8z o.10 0.42
2.27  0.70 12.42
15.39

A sample of green maize silage from
M. Goffart’s silo in France, was analysed
by Dr A. Voelcker, and gave the follow-
ing results :>—

2 Jour. Royal Agric. Soc. Eng., xxiii. 132.
3 Ibid., xx. 489. IS
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Water s 78.80
Albuminous compounds? 1.12
Soluble carbohydrates 4-55
Crude fibre o 13.64
Mineral matter (ash) . 1.89
100.00
1 Containing nitrogen 0.18
Volatile acids, calculated as
acetic acid . 0.07
Non -volatile acids, calcu-
lated as lactic acid . 0.06

In a dry summer, when grass is scarce,
green maize, chopped and mixed with
chaffed straw or hay, will be found to be
a valuable food for cows or young cattle.
A sprinkling of crushed decorticated
cotton-cake—1%4 or 2 lb. per head—
would make this a nutritive mixture for
cows giving milk.

Sorghum.

Sorghum saccharatum is a tall-growing
plant, similar in appearance to maize, but
finer in the stem. In warm climates it
grows with great luxuriance, and when
cut green, forms excellent forage for
stock. It is hoped that hardy varieties
of it may be raised, so that 1t may be
successfully cultivated in this country.
As yet experiments have been confined
to the south and centre of England, and
so far the experience has been variable.

Professor James Long has grown it
very successfully at Gravelly Manor,
Stevenage, Herts, and he states, after two
years’ experience of it, that there is no
succulent food which is more relished by
cattle, or upon which they thrive better.

Green sorghum gives the following
analysis :—

‘Water 77.0
Albuminoids 1.6
Carbohydrates 12.0
Fat 0.3

Sorghum is exceptionally rich in sugar,
and therefore Professor Long found it
specially suitable for feeding along with
decorticated cotton-cake. Fed alone to
cows it has a tendency to cause looseness ;
but 2 lb. of decorticated cotton-cake to
100 lb. of green sorghum corrected this,
and made an excellent daily ration for
cows in milk, The nutritive properties
in this mixture Professor Long states as
follows :1—

1 Jour. Royal Agrie. Soc. Eng., xxiii. 137.
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Albu. Carbo-
minoids. Fat. hydrates.
100 Ib. of sorghum . .60 0.30  12.00
2 1b. of cotton-cake ©0.82 ©0.28 0.42
2.42 0.58 12.42
15.42
Lucerne.

Lucerne is exceptionally rich in al-
buminous matters, and is even more
nutritious than red clover. Its analysis
shows the following :—

Water. 70.00
Fat . 0.82
Albuminoids 3.82
Carbohydrates 13.60

It affords a large yield, under favourable
circumstances sometimes close on 20 tons
per acre; and is most useful when sown
in a small patch near the steading, to be
cut as required for consumption. Young
lucerne given alone, or as the principal
food, has a tendency to cause the ani-
mals to become blown ; but this danger
is avoided by giving it along with straw,
the two being chaffed together—an ex-
cellent method of turning straw to good
account as food.

Lucerne delights in a dry soil and dry
weather, and will not give good results
on wet soils or in rainy seasons. Sir
John Bennett Lawes describes it as ““ the
crop for a drought.”

Sainfoin.

Sainfoin is a valuable plant, whether
for cultivation by itself to be consumed
as green food or made into hay, or as a
leading ingredient in temnporary pastures.
For the latter purpose it 1s best adapted.
Tt is peculiarly valuable in sheep-farming
districts, and seems to sustain little or no
injury by being grazed by sheep. Un-
like lucerne, it has no tendency to cause
blowing in cattle. As the following
analysis will indicate, sainfoin is less
nutritious than lucerne, and does not
give nearly so large a yield per acre:—

Water 8o.0
Fat 0.0
Albuminoids . 28T
Carbohydrates 8.0

Prickly Comfrey.
There is much difference of opinion as
to the value of prickly comfrey as a
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forage crop. It is a hardy and prolific
plant ; and in good soil, well manured,
will afford a large yield. There is pro-
bably no forage-plant that has made
warmer friends or more bitter enemies
than prickly comfrey. It is a somec-
what coarse watery food, not much rel-
ished by cattle at the outset, but very
useful as a green food for dairy-cows.

Dr Augustus Voelcker considered that
prickly comfrey ‘“has about the same
feeding value as green mustard, or man-
gels, or turnip-tops, or Italian rye-grass
grown on irrigated lands;” and gives its
general composition as follows:1—

Natural Calculated
state. dry.
Water v 90.66 0.00
Nitrogenous organic com-
pounds (flesh-formers)? 2572 29.12
Non - nitrogenous com -
pounds (heat and fat
producers) t 4.78 51.28
Mineral matter (ash) 1.84 19.60
100.00 100.00
1 Containing nitrogen 0.434 4.66

Sugar.

The great reduction in the price of
sugar naturally gave rise to the question,
whether it might profitably be employed
as food for stock. With the view of
testing this point, Sir John Bennett
Lawes, Bart., carried out some experi-
ments with pigs; and the results re-
ported in the Journal of the Royal
Agricultural Society of England (vol.
Xxi, sec. ser, p. 81) are tantamount to
an answer in the negative—that is, un-
less the price of sugar falls considerably
lower still. It was then (1883) selling
at from 10, 155 t0 £11, 55 per ton
for feeding purposes.

Sugar v. Starch.—In animal economy,
sugar and starch perform similar func-
tions ; and the experiments conducted by
Sir John Bennett Lawes showed that,
“ whether for the purpose of supporting
the functional actions of the body, or of
ministering to the formation of increase,

starch and sugar have, weight for
weight, values almost identical.
Starch and sugar, therefore, as foods,
appear to be equivalent; or, in other

1 Jour. Royal Agric. Soc. Eng., vii. 388.
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words, a pound of one, properly used,
can produce no more increase in our
stock than a pound of the other.”

Remarking upon the exaggerated value
which had been placed upon sugar as a
food for stock, Sir John Bennett Lawes
states that it is nevertheless an excellent
food ; and that the only question is, what
price is sugar worth (in comparison with
other foods) for feeding purposes ?

Sir John considers that it would not
be advisable to use sugar with such foods
as cereal grains, maize, rice, roots, or
even meadow-hay, as all these are some-
what low in nitrogen ; and to dilute the
nitrogen that exists still more, by the use
of sugar, would tend to waste it. On
the other hand, foods containing a large
amount of nitrogenous substance, such
as leguminous seeds— especially lentils,
tares, and beans—as well as linseed-cake,
cotton-cake, and clover-hay, might be
safely diluted with sugar.

But for this purpose, is sugar at £r10
or 411 per ton cheaper than the other
foods, those rich in starch, which are
capable of performing the same functions
as sugar ? Sir John thinks not. “When
ordinary barley can be purchased at £4,
108. per ton, and Rangoon rice-meal at
A3 10 £4 per ton, it would appear that
sugar is too dear to compete with starchy
foods at their present extremely low
prices.”

Fish-meal.

Cod-fish Soup for Cattle—For ages
the frugal farmers of Norway have to
some extent utilised fish-offal as food for
cattle. Their custom has been to boil
down the heads of cod-fish into g kind of
soup, which they mix with straw or other
fodder and give to cattle, and by the
means of this cheap and nutritious food
many Norwegian farmers have been able
to maintain a much larger stock of cattle
than would have been otherwise prac-
ticable.

Herring-meal for Cattle~—The suc-
cessful results obtained from this “ cod-
fish soup” for cattle naturally led to
further experiments of a similar kind, and
from the refuse of herring a cattle-feed-
Ing meal of a very useful kind is being
made in Christiania. Dr A. P, Alitken,
chemist to the Highland and Agricultural
Society, formed the opinion that this her-
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ring-meal might prove a useful addition
to our list of cattle foods; and in the
spring of 1886 he procured a supply of
it, and arranged with Mr John Speir,
Newton Farm, Newton, Glasgow, to have
the herring-meal tested as food for dairy-
cows, compared with other feeding ma-
terials.

Mr Speir put the herring-meal to the
test in two sets of experiments, the one
conducted in the summer of 1886, and
the other in the winter of 1887. The
results are fully reported by him in the
Transactions of the Highland and Agri-
cultural Society.!

Composition of Herring - meal.—
Upon analysis, this Norwegian herring-
meal was found to contain about 40 per
cent of albumen, and 20 per cent of oil;
and being an animal product, there was
of course, no starch. It smelt strongly of
herring, and did not look as if it would
be relished by cattle ; while it was also
feared that its fishy taste and smell
might unpleasantly taint the milk and
butter. After a day or two, however,
the cows ate it readily enough, and no
traces of injury to the flavour of the
milk or butter were discovered.

Value as Food.—The results of both
experiments were favourable to the her-
ring-meal, and Mr Speir considers that it
is proved (1) that herring-meal is a nseful
cattle food ; (2) that it would be injudi-
cious to use it largely alone; (3) that the
best results are obtained when suitably
mixed with very starchy food; (4) that
it is fairly palatable, as cows take to it
as readily as to most manufactured foods,
linseed and condimental cakes excluded ;
(5) that it appears to be easily digested ;
and (6) that as far as this experience
goes, it has not conveyed any fishy or
other unpleasant taste to either the milk
or the butter.

The price of this Norwegian herring-
meal in bags at Glasgow was then (1887)
47, 125, 6d. per ton, but Mr Speir con-
siders that before it could come into ex-
tensive use in this country, its price
would have to be very much reduced.

Utilising Fish -offal. —In view of
the vast extent of the herring-fishing
industry in this country, this experi-
ment possesses peculiar interest. Not

1 Fourth ser., xx. 112.
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unfrequently, on account of excessive
“catches ” and a consequent glut in the
herring-market, large quantities of her-
ring have to be returned to the sea.
Now, if it could be shown that thesc
surplus boat-loads of fish-—as well as the
great quantities of fish-offal at the curing-
yards—might be converted into a palat-
able and useful feeding-meal for cattle,
a point of considerable national import-
ance would be gained. Stock-owners
would be benefited, and a helpful stimu-
Ius would be extended to the important
industry of herring-fishing.

Fish-guano as Food.—Fish-gunano
has become a favourite manure with
many farmers in this country ; yet it is
contended by some scientific men that
the proper use of this fish product—meal
or guano—is in the first instance as a
food for stock, and that the manure
made by the consumption of the fish-
guano will be more readily available as
plant-food than is the fish-guano itself,
when applied directly to the land.

Fish-guanos contain from 2 to 12 per
cent of oil, and this oil is not only value-
less as manure, but acts injuriously in
the soil by preventing the manure from
rotting and yielding up its nitrogen to
the crop. On the other hand, oil is a
most valuable element in food, and Dr
Aitken supports Weiske’s suggestion that
this fish meal or guano usunally sold as a
manure should be used in the first place
as food, and that it should not be spread
upon the land until it has been improved
by passing through the digestive ap-
paratus of farm-stock.

Fish meal or guano is rich in nitrogen,
which usually ranges from 5 to 1o per
cent, and the phosphates in it range from
15 to 50 per cent, so that it forms an
excellent ingredient in the food of young
stock. As to digestibility, the fish-guano
would compare favourably with the ma-
jority of good feeding-cakes—recent ex-
periments having shown that stock digest
go per cent of its albuminoids.

In the process of fish-curing, there is
considerable loss in disfigured fish ren-
dered unfit for the market, and in the
heads of the fish, which are chopped off
in millions. Dr Aitken states that these
two kinds of fish material, if properly
dried and ground to powder, would make
a food which, for cleanness and whole-
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someness, would leave nothing to be
desired.!

Flesh-meal.

This is a by-product in the manufac-
ture of Liebig’s extract of beef, which is
carried on upon an extensive scale in
South America. The residue derived
from that manufacture, consisting of the
wholesome and nutritive fibrin of flesh,
is dried and ground into a powder and
sold as food for stock, under the name of
Liebig’s meat-meal.

Feeding Value—Dr A. P. Aitken
regards this meal as a useful kind of con-
centrated food for stock, and believes that
it will be more apprcciated as its nutri-
tive qualities become better known. It
contains no starch, and consists chiefly
of albumen. It should therefore be
given along with starchy food.

For Pigs.—Experiments upon pigs by
Haubner and Hofmeister have shown
that a pound of the flesh-meal is equal to
about 334 1b. of barley-meal in the pro-
duction of live weight in feeding pigs.
Professor L.ehman fed four pigs on a
mixture of flesh-meal and potatoes, and
one upon potatoes alone. The experi-
ment lasted 44 days, and gave the fol-
lowing result :—

Food consumed Increase in live

per head. weight

Potatoes. Flesh-meal. per head.
Lot 1, 422 lb. 203 1b. 5215 1h.
Lot 2, 415 o none 25

It is thus seen that all the pigs consumed
about the same quantity of potatoes, and
that every pound of flesh-meal eaten pro-
duced with the potatoes 124 lb. increase
in live weight.

The soluble salts being all dissolved
in making the extract, the flesh-meal
has very little flavour, which is rectified
by the addition of chlorides and phos-
phates of soda, potash, and lime.

For Sheep.—Dr Hofmeister conducted
experiments with flesh-meal as food for
sheep at Dresden, but the results were
not so favourable. He reckoned that 4
Ib. of barley-meal produced the same
result as 3 lb. of flesh-meal, and as the
latter was very much dearer than the
former, he did not consider the flesh-meal
an economical food for sheep.

Y Trans, High. Agric. Soc., xx., 1888.
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For Cattle—It has been tried as
food for cattle on several occasions on
the Continent, and the results were on
the whole satisfactory. They eat it readily
enough, and it is givenat the rate of from
I to 3 Ib.per day. Along with other food
it produced favourable results both in
increase of live weight and milk-produc-
tion.2

ALBUMINOID RATIO.

The term “albuminoid ratio” has
occasionally been used in the foregoing
pages, and as it is a term which very
often occurs in references to the composi-
tion of foods, it is desirable that it should
be briefly explained. It means the ratio
or proportion which the albuminoids in
any given food bear to the non-nitrogen-
ous food-constituents, of the nature of
fat, starch, sugar, or digestible fibre.

But as fat or oil is a very much more
concentrated food, regarded as a fat,
heat, or force producer, than sugar or
starch, we must, in order to institute any
useful comparison between two articles
of food, be able to translate, as it were,
fat into its equivalent in sugar or starch.
Sugar and starch, as already said, are
practically equal in feeding value ; so that
starch, sugar, and other soluble carbohy-
drates—dextrine, digestible cellulose, &c.
—can be set against one another, unit for
unit. But oil or fat is equal in force-pro-
ducing power, and therefore in feeding
value, to 2% times its weight of sugar or
starch, so that to compare fat with sugar
or starch we have to multiply it by 214.

The following illustration will serve to
show how, with the assistance of this
factor, the albuminoid ratio of a food is
calculated. Tet us take aualyses of
linseed -cake and rice, and compare
them :—

Linseed-cake. Rice.

Water 10.00 14.00
Albuminoids 25.00 5.30
0Oil . . 12.00 0.40
Mucilage, starch, &ec. 36.00 78.10
Woody fibre 10.00 1.50
Ash 7.00 0.70
100.00 100.00

Taking the linseed-cake first, 12 of oil
multiplied by 224 gives 30, as the starch

* Ibid., 4th ser., xx. 100,
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equivalent of the oil. Adding this 30
to the 36.0 of digestible carbohydrates
(mucilage, &c.), we get 66 as the starch
equivalent in the linseed - cake. The
“albuminoid ratio” is then as 25 to 66,
or dividing 25 into 66, as 1 to 2.64, or,
expressing it in the ordinary proportion
form, 1:2.64. In the case of the rice
we have only o.4 of oil, which, multiplied
by 214, gives 1. This, added to 78, gives
79 as the starch equivalent of the rice.
The albuminoid ratio of the rice then is
as 5.3 to 78, or, dividing by 5.3, as 1 to
14.7, OT I:14.7.

The albuminoid ratio of average speci-
mens of many of the foods in common
use is as follows :—

Albuminoid ratio.

Cotton-cake, decorticated . 1: L5
. ,,  undecorticated 1:2.0
Linseed-cake 1:2.4
Rape-cake 1:1.6
Beans 1:2.5
Peas 1:3.1
‘Wheat-bran 1:5.2
Malt-dust 1:3.5
Brewers’ grains 1:3.0
Oats 1:6.1
Barley 1:7.9
Maize 1:9.5
Pasture grass 1:5.9
Clover-hay (new) 1:7.4
Meadow-hay (medium) 1:9.4
Barley-straw 1:19.0
Oat-straw 1:22.3
Vetches 1:9.8
Swedes 1:09.8
Turnips I:10.1
Mangels 1:17.0
Potatoes 1:17.2
Some difficulty is presented in this

branch of the subject by the considera-
tion that the various constituents of one
and the same food are not equally digest-
ible by all animals, and a given diet may
practically have a different albuminoid
ratio for oxen from that which it has for
sheep or for horses.

Importance of properly balancing
Food.— The proper balancing of the
various elements of nutrition in the food
given to animals is so essential to eco-
nomical feeding, that its importance can-
not be too strongly or too often impressed
upon farmers. This balancing, indeed,
is more important than mere bulk or
quantity ; for by giving a ration which
is rich to excess in certain elements and
poor in others, there will not only be
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loss of valuable feeding material, but the
health and progress of the animal may
also be seriously impaired. For instance,
the injudicious use of too concentrated
food may induce fever or other serious
ailments, and thus by a turn of illness
destroy all possibility of profit. Then
as to the economy of the food itself, this
can be fully ensured only by having the
mixtures of it which are given to the
animals prepared so that their various in-
gredients shall be present in the proper
proportions.

Assuming that a certain food-mixture
contains an unduly large proportion of
carbohydrates, the animal feeding upon
it, in order to obtain the amount of
nitrogenous matter its system requires,
will have to consume more carbohydrates
than it can assimilate. To illustrate this
still further, let it be supposed—(1) that
the requirements of the animal for a cer-
tain time are 3 1b. of nitrogenous matter,to
15 of non-nitrogenous or carbohydrates ;
and (2) that the mixture of food given
to it contains only 2 Ib. of nitrogenous
matter to 15 of carbohydrates.

Now, in order to obtain the necessary
3 lb. of nitrogenous matter, the animal
has thus to consume 20 lb. of carbo-
hydrates. What then becomes of the
extra 5 Ib. of carbohydrates ? The ani-
mal’s system cannot assimilate more than
15 Ib., the other 5 passes away in the
dung. And in the manure this non-nitro-
genous matter is worthless, its ultimate
products being carbonic acid and water.
There is thus a complete loss of the 5 Ib.
of carbohydrates. Let the uneven pro-
portions of the food be reversed, so as to
have an excess of nitrogenous matter and
a deficiency of carbohydrates, and the
result is a similar loss of nitrogenous
matter. In this case the excess of food
—nitrogenous matter—which is excreted
by the animal, increases the ammonia of
the manure-heap ; but it is a costly way
of purchasing that valuable element of
plant-food, and does not compensate for
the loss by having the food unevenly
balanced.

The strength of a chain depends upon
the endurance of its weakest link—an
often-used and serviceable illustration. It
is a familiar representation of Liebig’s law
of minimum, which is quite as forcible in
feeding as in manuring. Let there be no
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weak “links” in the “chain” of ingredients
composing the feeding mixture. Con-
sider and measure the demands which
the wants and assimilating capacity of
your animals are likely to make upon
the nitrogenous and non - nitrogenous
“links” (or elements) respectively, and
have each made exactly, or as nearly as
possible, equal to the strain upon it.

Ratio for Different Classes of Stock.
—1It is important that the ratio of albu-
minoids to non-albuminoids should be
high in the case of the diet of young
growing stock and of dairy cattle, as the
former have to build up their muscle and
bone, and the latter have to supply the
albuminoids of the milk and to produce
calves ; while in the case of fattening ani-
mals, which assimilate comparatively lit-
tle nitrogen, the ratio of albuminoids to
non-albuminoids may be lower.

Probably the best average ratio, tak-
ing one class of animals with another,
is about 1 of nitrogenous matter to 6 of
non-nitrogenous—that is, an albuminoid
ratio of 1 to 6. For young growing
stock and milch cows it should, as a rule,
be a little higher—perhaps 1 to 4 or s,
and for fattening stock a little lower—
sometimes as low as 1 to 8.

A study of the foregoing table will
show which foods, by their addition or
introduction into an animal’s diet, tend
to raise, and which to lower, the albu-
minoid ratio. The desired elements of
food should of course be drawn from
whatever sources are for the time the
cheapest.

For a fuller discussion of this subject,
readers may be referred to the various
manuals of agricultural chemistry.

HINTS ON THE PURCHASE OF
FOOD.

It is desirable that farmers should
exercise great care in the purchasing of
artificial foods. In times past much de-
ceit was practised by unscrupulous manu-
facturers and sellers of these foods, and
farmers often sustained heavy losses by
having adulterated and inferior 1naterial
supplied to them, instead of the genuine
article. Thanks mainly to the active
efforts of agricultural and analytical asso-
ciations, led by the courageous and com-
mendable course of the Royal Agricul-
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tural Society of England in publishing the
names of defaulters, these reprehensible
practices have to a large extent disap-
peared. Still, in purchasing food as well
as manure, the buyer should take every
precaution to ensure the delivery of the
genuine article.

With such foods as grain, peas, and
beans, farmers can, by careful examina-
tion, satisfy themselves as to their purity,
quality, and condition.

Chemical Analysis essential.—
With cakes, meals, and other mixed
foods, there is greater risk of deception,
and more difficulty in detecting it. As
to their general quality and soundness,
experienced farmers can, as a rule, decide
by sight, touch, taste, and smell ; but
without the aid of chemical analysis com-
plete or sufficient certainty cannot be
attained.

Guaranteed  Analysis. — Farmers
should be careful to buy all kinds of
foods upon a guaranteed analysis, and
with a written guarantee that each food
is “pure ” of its kind as described. The
guaranteed analysis should state that the
food contains not less than certain per-
centages of the various useful ingredients
of foods, nor more than a certain per-
centage of ““impurities,” and a written
statement should be added declaring that
the food is in good, sound, wholesome
condition, and free from ingredients of a
poisonous or deleterious nature. Most
of the leading firms now habitually sell
their cakes and foods upon certain guar-
teed analyses.

Purity of Linseed - cake.—Linseed-
cake has perhaps been more largely
adulterated than any other variety of
cake. Among the commodities most
frequently used for adulterating linseed-
cake are rape-seed, cockle - seed, buck-
wheat, and what is termed ¢ mill-sweep-
ings.”  Absolutely pure linseed - cake—
that is, cake containing nothing but lin-
secd—is not to be had, for the seed is
certain to contain some small percentage
of impurity. The question then arises,
what should constitute a pure linseed-
cake ” 7 There has been considerable dis-
cussion as to this, but there has been a
pretty general agreement that the amount
of impurity should not exceed 5 per cent.
Accepting this limit, Dr John A. Voelc.
ker has submitted the following as the
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essentials for a cake being considered a
pure one, viz. :—

1. That it be made from sound seed of
not less than g5 per cent purity, subse-
quently well screened.

2. That it contains no ingredients of a
poisonous or deleterious nature.

3. That it be entirely free from sophis-
tication of any kind.

4. That it contain not more than 2z
per cent of sand.

5. That it be sold in good, merchant-
able condition.

Tests of Cake.—The late Dr Augustus
Voelcker gave the following simple tests
as to the quality and character of cake:—

1. Examine a bit of the cake as to its
taste and smell ; observe that it is fresh,
and free from any mouldiness.

2. Examine another piece with a com-
mon pocket-lens. This examination will
show whether the cake is a linseed or a
rape cake, inasmuch as the form of the
linseed and rape-seed is widely different.
Much more difficult is it to distinguish
by the lens mustard from rape cake.

3. Mix in a tumbler about 1 oz. of the
cake, broken into small pieces, with 6 oz.
of cold water. Good linseed-cake will
form, under these circumstances, a stiff,
agreeably tasting jelly, without separat-
ing any water. Rape-cake will become
less gelatinous, and separate a yellowish
or brown rather bitter tasting liquid.
Mustard - cake, likewise, will become a
little gelatinous, and separate a brown
liquid which possesses the characteristic
taste and smell of the essential oil of
mustard.  Rape - cake fraudulently or
naturally mixed with mustard-seed under
these circumstances, will exhibit a similar
behaviour to that of mustard-seed, and
by the degree of pungency of taste and
smell, when compared with pure mustard-
cake, will afford the means of estimating
approximately the amount of mustard
which the cake contains.

THE MANURIAL VALUE OF
FOODS.

In the economical feeding of farm live
stock, the manurial value of the foods
used forms an important consideration.
In some notes written specially for this
edition, Mr Bernard Dyer, F.C.S., says :
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The value of animal excreta as a
manure has been recognised perhaps as
long as we have any records of agri-
culture.

Chemistry teaches us that—apart from
mere mechanical effects on the texture of
the soil—this value is due to the pres-
ence of nitrogenous and mineral com-
pounds, of which lattcr the most import-
ant are the compounds of potash and of
phosphoric acid. Seeing that, directly
or indirectly, all the constituents of ani-
mal excreta are derived from the food
it consumes, it is at once reasonable to
suppose that the composition of the
food must influence that of the excreta
derived from it—that food, rich in nitro-
gen and in phosphates, for example,
should produce manure rich in these
materials ; and that food, comparatively
poor in these respects, should produce
manure comparatively poor in them.

Urine.—The urine is the richest part
of animal manure, for it is the means
whereby is eliminated from the animal
system the waste nitrogenous materials
which have undergone digestion, and
served their purpose physiologically. It
is rich also in soluble salts of potash
and phosphoric acid

Solid Excreta.—The solid excreta
consist only of those materials which
have passed through the animal undi-
gested ; and if an animal could be fed
on theoretically perfect principles, they
would possess hardly any manurial value.
But practically, an animal always con-
sumes Imore nitrogenous and phosphatic
food than it really digests, and the ex-
cess thus consumed gives value to the
solid excreta, although this value is
generally small compared with that of
the urine if the animal is properly fed.

Proportion of Food assimilated
and voided—An animal in order to
gain a given increase in live weight has
to consume an enormously greater
quantity of food than would be required
to produce that increase alone, for the
mere sustenance of life involves a large
daily assumption of food-material. What
becomes of the carbon, hydrogen, and
oxygen (see the article on “ Food ') that
is consummed by the animal beyond
what it stores up as increase, does not
here concern us; but it is of essential
consequence as a basis of knowledge of
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this branch of agricultural chemistry,
that we should know what is the destina-
tion of the nitrogen and of the mineral
matters in the food consumed.

Much attention has been devoted to
this point at Rothamsted, and without
going into the details of experiments too
elaborate to be here quoted, it may be
at once stated that careful experimental
inquiry has shown that, of every 1o
Ib. of nitrogen consumed by an animal
in its food, not more than about 1 lb.
will be stored up as increase of live
weight, the remaining ¢ 1b. or so being
voided in the manure, partly as undi-
gested matter, partly as soluble nitro-
genous compounds, which readily be-
come converted, first into ammonia, and
then into nitrates, when applied to the
soil. Similarly, only from about one-fifth
to about one-tenth of the phosphates in
food are stored up by the animal, and a
still smaller proportion of potash salts,
the great bulk of both going to enrich
the manure.

The actual proportion of any of these
fertilising ingredients retained in any
given case will depend upon how liberally
the animal is fed, and also upon whether
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it is a growing animal, having to build
up its bony frame and muscles, or
whether it 1s an already adult animal
adding little but fat to its carcass-weight;
or whether again it may be a cow having
to produce its calf, and yield a flow of
milk, which will make a heavier demand
on the food than will the mere fat-form-
ing processes going on in the case of a
stall-fed ox.

Lawes’s Manurial Tables.—Taking
one case with another, however, it is
possible to arrive at an average which
shall in no case err very widely ; and the
careful experiments and calculations
made at Rothamsted have furnished us
with classical tables, indicative both of
the original proportions of the chief
fertilising ingredients contained in the
various foods, and the proportions of
these which will, on the average, be
voided by animals consuming, say, a
ton of any of them.

The latest edition of these tables
was that published by Sir John Bennett
Lawes and Dr Gilbert in the Journal
of the Royal Agricultural Society of
England in 1883, and their importance
justifies their quotation here in full.

[TABLEs.
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SIR J. B. LAWES'S REVISED TABLES OF COMPOSITION AND MANURIAL
VALUE OF FOODS.

TABLE I.—AvERAGE CoMpoSITION, PER CENT aND PER TON, OF CATTLE FoODS.

Per CENT. Per Toxw.
3 F D
B S Dry 3 Mineral| Phos- B Phos-
Matter, | Nitrogen. lzkléiltsl‘ %13130 Potash. | Nitrogen. %&gc Potash.
per per er per er

cent. cent, c}ént. cent. c};nt. 1. 1. Ib.
1| Linseed . 90.00 3.60 4.00 | 1.54 | 1.37 80.64 34.50 30.69
2 | Linseed-cake .| 88.50 4.75 6.50 | 2.00 { 1.40 | 106.40 .80 1.36

Decorticated 4 4 44 31.3
3({ D ottoncake  f| 0% | 660 | 700 | 300 | moo [ rarby | Goas | aao
4 | Palm-nut-cake .| or.00 2,50 3.60 | 1.20 | o.50 56.00 26.88 11.20
5 { U’ﬁg’gg&gg:d }\ 87.00 3.75 6.00 | 2.00 | 2.00 84.00 44.80 44.80
6 | Cocoa-nut-eake 90.00 3.40 6.00 | 1.40 | 2.00 76.16 31.36 44.80
7 { Rape-cake l 89.00 4.90 7.50 | 2.50 | 1.50 | I0g.76 56.00 33.60
8| Peas 8s5.00 3.60 2.50 | 0.85 | 0.96 | 80.64 19.04 2I.50
9 | Beans | 85.00 4.00 3.00 | I.I0 | 1.30 89.60 24.64 29.12
10 | Lentils 88.00 4.20 4.00 | 0.75 | 0.70 94.08 16.80 15.68
11 | Tares (seed) | 84.00 4.20 2.50 | 0.80 | 0.80 | g4.08 17.92 17.92
12 | Indian corn 88.00 1.70 1.40 | 0.60 | 0.37 | 38.08 13.44 8.29
13 | Wheat 85.00 1.80 1.70 | 0.85 | 0.53 40.32 19.04 11.87
14 | Malt 94.00 1.70 2,50 | 0.80 | o.50 | 38.08 17.92 11.20
15 | Barley 84.00 1.65 2.20 | 0.75 | o.55 36.96 16.80 12.32
16 | Qats . ‘ 86.00 2.00 2.80 | 0.60 | 0.50 | 44.80 13.44 II.20

1 Rice-meall . 90.00 1.go 7.50 | (0.60) | (0.37) | 42.56 13.44) 8.2
7 9

18 | Locust-beans! 85.00 1.20 2,50 w | 26.88
19 | Malt-combs | go.00 3.90 8.00 | 2.00 | 2.00 | 87.36 44.80 44.80
20 | Fine pollard . 86.00 2.45 5.50 | 2.90 | 1.46 | 154.88 64.96 32.70
21 | Coarse pollard 86.00 2.50 6.40 | 3-50 | 1.50 | 5b.c0 78.40 33.60
22 Bran 86.00 2.50 6.50 | 3-60 | 1.45 56.00 80.64 32.48
23 | Clover-hay 83.00 2.40 7.00 | 0.57 | L.50 | 53.76 12,77 33.60
24 | Meadow-hay | 84.00 1.50 6.50 | 0.40 | 1.60 | 3360 8.06 35.84
25 | Pea-straw 82.50 1.00 5.50 | 0.35 | 1.00 22.40 7.84 22,40
26 | Oat-straw 83.00 0.50 5.50 | 0.24 | 1.00 11.20 5.38 22,40
27 | Wheat-straw 84.00 0.45 500 | 0.24 | 0.80 | 10.08 5.38 17.92
28 | Barley-straw 85.00 0.40 4.50 | 0.18 | 1.00 8.96 4.03 22,40
29 Bean-straw 82.50 0.90 500 | 0.30 | I.cO 20.16 6.72 22.40
30 | Potatoes 25.00 0.25 1.00 | 0.I§ | 0.5§ 5.60 3.36 12,32
31 | Carrots 14.00 0.20 0.90 | 0.09 | 0.28 4.48 2.02 6.27
32 | Parsnips . 16.00 0.22 1.00 | 0.19 | 0.36 4.93 4.26 8.06
33 l%[wedislh tumi}l)s | 11.00 0.23 0.60 | 0.06 | o.22 5.60 1.34 ggg

34 angel-wurzels 12.50 0.22 1.00 | 0.07 | 0.40 4.93 1.57 .9
35 Yel!gw turnips? 9.00 0.20 0.65 | {0.06) | (0.22) 4.48 (1.34) (4.93)
36 | White turnips | 8.00 0.18 0.68 | 0.05 | 0.30 4.03 12 6.72

1 In the case of neither rice-meal, locust-beans, nor yellow turnips, have records of ash analyses been
found. For rice-meal the same percentages of phosphoric acid and potash as in Indian corn, and for yellow
turnips the same as in swedes, are provisionally adopted; but in all the Tables the assumed results are given in
parentheses. For locust-beans no figure has been assumed, and the columns are left blank.
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TABLE IL—SHOWING THE DATA, THE METHOD, AND THE RE-
oF CattLE Foops
' NITROOEK.
Fattening In-
crease in Live B
weight (Oxen In Fattening
or Sheep). In Food. Increase (at In Manure.
1.27 per cent).
2 DEescrIPTION OF FooD.
Total | Nitro- | Value of
500(1 In- = Krom) cefr’férof oo éen1 A
0TI crease er I s .
In- |perton) cent. Per ton. ton of tc%t’:_l 11nﬂga§(3r egg]a- ;ntog&?'
crease. | of food. Food. | cimed.| ure. |monia. | perlb.
_l—
i 1b. ) 1b. 1o, o, 1b. . | £ s d
1 Linseed 50 | 448.0 | 3.60 | 80.64 569 | 7.06| 7495| 9102 5 6
2 | Linseed-cake I 6.0 | 373.3 | 275 | 106.40 | 474 | 4.45 | 101.66 | 123.4 13 1 8
3 { Decc;)]:(tixcated cotton- 6.5 | 344.6 | 6.60 | 147.84 | 438 | 2.96 | 143 46 | 1742 |4 7 1
4 | Palm-nut-cake. 3 7.0 | 3200 | 250 | 56.00 | 406 | 7.25 | 5L.94 631|111 7
5 { Ul;gii?;lt{l:ated cot- } 8.0 | 280.0 | 3.75 | 8400|356 | 424 8044 | 977 |2 810
6 | Cocoa-nut-cake 8.0 | 28.0| 340 | 7616|356 | 467 | 7260} 8212 4 1
7 | Rape-cake (10) | (224) | 490 | 109.76 | 2.84 | =2.59 106.92 | 1290.8 | 3 4 11
8 | Peas 7.0 | 3200 | 3.60 | 80.64 | 406 | 503 | 76 58| g930(2 6 6
9 | Beans 7.0 | 320.0 | 4.00 | 8g.60 } 4.06 | 4.53 85.54 | 103.9 | 2 1T 1X
10 | Lentils 7.0 | 320.0 | 420 | 94.08 | 4.06 | 432 | 9002 | 1003 (2 14 8
11 | Tares (seed) 7.0 | 320.0 | 420 | 94.08 | 406 | 4.32| go.02 | 100.3 |2 14 8
12 | Indian corn 7.2 | 3111 | 1.70 | 38.08 [ 3.95 [ 10.37 | 3413} 4L4|1I O 9
13 | Wheat 7.2 | 311 | 1.80 | 4032 {395| 9.8 | 3637 | 442|1 2 1
14 | Malt 7.0 | 320.0 | 1.70 | 38.08 | 406 | 10.66 [ 3402 | 41.3 |1 o 8
15 | Barley 7.2 | 311 | 1.65 | 36.96 | 3.95 [ 10.69 | 33.01 401 |1 O I
16 | Oats 7.5 | 298.7 | 200 | 44.80| 379 | 846 | 4101 | 49.8 |1 4 1I
17 | Rice-meal 7.5 | 298.7 | .90 | 42.56 | 3.79 | 891 | 3877 | 471|1 3 6
18 | Locust-beans 9.0 | 2489 | 1.20 | 2688 3.16 | 1L.76 | 2372 | 288|014 §
19 | Malt-combs 8.0 (280|390 | 8736|356 | 408 | 8380 101.8 |2 101I
20 | Fine pollard 7.5 1 298.7 | 245 | 5488|379 | 6.91| 5109 | 6201 1I O
21 | Coarse pollard . 8.0 | 280.0 | 2.50 | 56,00 3.56 | 6.35| 5244 | 63.7 |1 1I 10
22 | Bran 90| 2489|2501 5600|316 564 | 5284 642|112 I
23 | Clover-hay 14.0 | 160.0 | 2.40 | 53.76 { 2.03 | 3.78 | 51.73| 628 111 3
24 | Meadow-hay 150 | 149.3 | I.50 | 33.60 | 1.go | 5.65| 3L70| 385|019 3
25 | Pea-straw 16.0 | 140.0 | .oo | 2240 | x.78 | 7.95| 2062 | 250|012 6
26 | Oat-straw 180 | 124.4 | 0.50 | 1I.20 | 1.58 | 14.11 9.62 | IL.7 |0 5 IO
27 | Wheat-straw 210 | 106.7 | 0.45 | I0.08 | 1.36 | 13.49 872 | 106 |0 5 4
28 | Barley-straw 23.0 | 97.4 | 0.40 8.96 | 1.24 | 13.84 T2 g.4|0 4 8
29 | Bean-straw 22.0 | 101.8 | 0.90 | 2016 | .29 | 6.39| 1887 229|011 6
30 | Potatoes 60.0 | 37.3 | 0.25 5601047 | 839 5.13 62|0 3 I
31 | Carrots 857 | 26.1 | o.20 4.48 | 0.33 | 7.37 4.15 zolo 2 6
32 | Parsnips L | 750 29.9 | 0.22 493|038 | 7.71 4.55 535 |01 12" 9
33 | Swedish turnips 109.I | 20.5 | 0.25 5.60 | 0.26 | 4.64 5.34 6510 3 3
34 M:mgel-\vurgels g0 | 23.3] 022 4.93 | 0.30 | 6.09 4.63 56 |0 210
35 Yell.ow t\l!‘l:ﬂps 133.3 | 16.8 | 0.20 4.48 | 0.21 4.69 4.27 52|00 2 7
36 | White turnips 150.0 14.9 | 0.18 4.03 | 019 | 4.71 3.84 4710 2 4
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SULTS OF THE ESTIMATION OF THE ORIGINAL MANURE VALUE
AFTER CONSUMPTION.

PHOSPHORIC ACID. PoTASH.
B
In Fattening | In Fattening gg'
In Food. Increase at In Manure. In Food. Increase at In Manure. E’ = E
(0.86 per cent). (o.11 per cent). Ha D
I Ee B
| f ‘| ' ) ==8
« . | Total .| Total - Be
I From [ S 3 | re- Val From E 2| re- Valéxe ee8
Per | Per : L ERE | main | A0 ) Per | Per 1 |EFE| main-| B4 A
cent. | ton. [tomof; ©%Z |ing for 2 311; cent. | ton. |[tonof|S€Z | ing for 2%4d. 5
Food. | 57 £ | Man- | PET1D- | Food. | 5% | Man- | B =
& S| ure. & ©| ure. .
|
i 1h. 1b. ok 1b. sood| o°n | . 1b. o 1b. s, d & d.
1.54 3450 | 3.85 | 116 | 3065 | 7 8| 1.37 | 3069 |0.49 | 1.60 | 30.20| 6 3 219 3
2,00 | 44.80 | 3.21I 7.17 | 41.59 | 10 5| I.40 ‘ 31.36 | 0.41 [ .31 | 30.95{ 6 5| 318 6
3.10 | 69.44 | 2.96 | 4.26 | 66.48 | 16 8| 2.00 ‘ 44.80 | 0.38 | 0.85 | 44.42 | 9 3 | 513 O
1.20 | 26.88 | 2.75 | 10.23 | 24.13 | 6 ©O| o550 | IL.20 | 035|313 | 1085 | 2 3| I I9 10|
2.00 | 44.80 | 2.41 5.38 14239 | 10 7| 2.00 | 44.80 | 0.31 [ 0.69 | 4449 | 511 |3 5 4|
I.40 | 31.36 | 2.41 | 7.68 | 28.95| 7 3|2.00| 4480 031|069 4449| 9 3|3 o 7
2.50 | 56.00 | 1.93 | 3.45| 5407 | 13 6 1.50|33.60| 0.25 | 074 |33.35 | 6 II |4 5 4
085 | 19.04  2.75 | 1444 | 1629 | 4 I|o.96 | 2L.50 | 035 | 1.63 |2L.I5| 4 5 (215 ©
1.10 | 24.64 | 2.75 | 11.16 | 21.89 | 5 6| 1.30 | 29.12 | 035 | .20 | 28.77 | 6 0|3 3 3
0.75 | 16.80 | 2.75 | 16.37 { 14.05 | 3 6| 070 | 15.68 | 035 | 223 | 1533) 3 23 I 4
o080 | 17.92 | 2.75 | 15.35 | 15.17 | 3 9| 080 | 17.92 |0.35 | 1.95 | 17.57 | 3 8|3 2 I
0.60 | 13.44 | 2.68 | 19.94 | 10.76 | 2 8l o037 | 829|034 |410| 795 1 8|1 5 1
9.85 | 19.04 | 2.68 | 14.08 | 16.36 | 4 I| o053 IL.87 | 034|286 |11.53| 2 5/1 8 7
o080 | 17.92 | 275 | 1535 | 1517 | 3 9| oo | 120|035 (313 |1085| 2 3/ 1 6 8
075 | 16,80 | 2.68 | 15.95 | 14.12 | 3 6| 0355|1232 {034 | 276 | 11,98 | 2 6 1 6 1
o060 | 13.44 | 2.57 (19.12% 1087 | 2 8| ogo| 1120|033 2094|1087 2 3 1 910
(0.60)| (13.44)| 2.57 |(19-12)|(10.87)| (2 8)/(037)| (8.29)| 0.33 | (4.00)| (7.96)] (x B) (1 7 10)
e | 2214 . | o027
2.00 | 44.80 | 2.41 538 | 4239 |10 7| 2004480031 | 069 |4449] 9 3|3 10 ¢
2.90 | 64.96 | 2.57 | 3.96 | 62.39 | I5 7| 1.46 | 3270 | 0.33 | Lol | 3237 | 6 g |2 13 4
3.50 | 78.40 | 2.41 3.07 | 7599 | 19 O 1,50 | 33.60 031 | 0.92 | 33.29| 6 11 |2 17 9
3.60 | Bo.64 | 2.14 | 2.65 | 78.50 | 19 8| 1.45 ! 32.48 | 0.27 | 083 1 3221} 6 8| 218 3
|
|
057 | ¥277 | .38 | 10.81 | 11:39 | 2 10| L.50 | 33.60 | 0.18 | 0.54 { 33.42| 7 ©o|2 1 3
o40| 896 | 1.28 | 14.28 | 768 | I 11| 160 3584 |016[045!3568;, 7 5|1 8 7
035| 7.84 | .20 | 1531 | 664 | 1 8| 1.00| 22,40 | 0.15 [ 0.67 | 2225 | 4 8| 0 18 10
024 | 538 | 1.07 | 19.89 | 4.31 I I| 1002240 (014|063 |2226| 4 8|o01I 7
024 | 538|092 17.10 | 4.46 I 1|080] 1792|012 |067]| 1780 3 8|o10 X
018 | 4030842084 319 0 9| 1.00| 2240|011 |[0O49|2229| 4 8|010 1
030 | 6,72 | 0.88 | 13.10 5.8y 1 5| 100 2240|011 | 049 2229 4 8|017 7
015 | 336 032| 952 304| © 9055|3232 004|032 1228 2 7|0 6 3
009 | 202 | 022108y 18| o 5/028 6.27|003 (048] 624 ¥ 4]0 4 3
019 ] 426 026| 6.10| 400 | 1 0| 036 806|003 037 803 1 8|0 5 3
006 | 134 (0181343 ILI6| 0 4|022| 493[002 |04 491 I OO 4 7
007 | L57| 0201274 137 | o 4|040| 8.96 003|031 8.93 I11I0(0 5 ©
(0.06)| (1.34)| 0.14 [(10.78) (x.20)| (0 4)|(022)| (4.93)| 002 |(034) (401)] (x 9)|(0 3 11)
0.05 | 112|013 | 1.6 o099| © 3|030| 672|002 03| 670 I 5[0 4 ©
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In the first of these tables we have the
total quantities of ingredients capable of
contributing to the fertility of the land
contained in the principal varieties of
foods in use on the farm, stated both
as percentages and as pounds per ton.
These figures represent the manurial
matter that would reach the land, sup-
posing that the foods were simply ground
up and applied directly to the soil, with-
out the intervention of the stock that
consumes them.

In Table II. we have indicated to us
the average destination of this fertilising
matter—how much of it, that is to say,
may be assumed to be retained by the
animal increasing its weight, and how
much will find its way into the manure.
Then we have the theoretical money value
of this latter portion calculated for each
fertilising constituent ; and finally, we
have stated what would be the total
value of the manure from a ton of the
food, supposing its value to be completely
realised.

To make the matter clearer, we will
select an instance—say that of linseed-
cake. From Table I., we learn that
linseed - cake contains 88.5 per cent of
dry matter, which includes 4.75 per cent
of nitrogen, 2.00 of phosphoric acid, and
1.40 per cent of potash; or otherwise
stated, one ton of linseed-cake contains
106.40 1b. of nitrogen, 44.80 Ib. of phos-
phoric acid, and 31.36 lb. of potash.
From Table II., we learn that 6 lb. of
linseed-cake go to make 1 lb. of increase
in live weight, so that 1 ton of cake
yields 373.3 Ib. of increase in live weight.
We also learn that of the 106.40 1b. of
nitrogen in the ton of cake, 4.74 1b. are
retained by the animal, while 101.66 Ib.
pass into the manure. This quantity of
nitrogen is equal to 123.4 1b. of ammonia,
which, at 6d. per lb., is equal to £3, 1s.
8d. per ton. In like manner we find
that of 44.8 Ib. of phosphoric acid in
the ton of cake, 3.21 1b. are retained by
the animal, while 41.59 lb. pass into the
manure, which, at 3d. per lb., would be
worth 10s. 5d.  Of 31.36 1b. of potash in
the ton of cake, 0.41 Ib. is retained, 30.95
Ib. passing into the manure, giving at
2%d. per Ib, 6s. 5d. The three money
figures added together give £3, 18s. 6d.
as the “total original manure value” of
one ton of linseed-cake. This value in
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the case of decorticated cotton-cake is as
high as £5, 13s.,, while for maize it is
but £1, 5s. 1d., or for barley, £71, 6s. 1d,,
and for turnips it is less than ss.

There can be no doubt that the pro-
portions which these “original manure
values ” bear to one another, correctly
represent the proportions borne to one
another by the actual manurial values
realisable in the field, provided that the
circumstances are favourable for their
comparative realisation ; though it has
happened, as in the Woburn experi-
ments, that practical trial has occasion-
ally shown that manure made by the
use of a food like decorticated cotton-
cake has done no more immediate good
than manure made from a like quantity
of maize. But this has no doubt been
because the land was in such good heart
that the maize manure was in itself suffi-
cient to bring out its maximum fertility,
and that the richer manure supplied by
the decorticated cotton-cake was of the
nature of a superfluity.

Tt is of course to be borne in mind that
the values calculated in each case are
average ones, and any given ton of lin-
seed -cake, for example, may differ a
good deal from another ton; but it is
only on the average quality of each kind
of food that a table for general reference
could well be based without becoming
bewilderingly cumbersome.

Theoretical and Realised Manure
Values—But even putting aside this
consideration, there are obviously a vast
number of circumstances affecting the
question of how far the theoretical value
given in the tables is capable of actual
realisation in the field. The nearest
approach to the perfect application of
the whole of the manure to the crops is
found in the consumption of food on the
land itself, as when grazing cattle or
sheep consume cake in the field. Their
excreta go directly on to the land, and so
the whole of the manurial matter at least
reaches the soil.

The other extreme is found where the
food is consumed in the farmyard, and
the manure badly cared for—as when it
is left to lie about in the open, exposed
to the free and prolonged action of rain,
in such a way as to allow the drainage
from it to be lost. Wherever the rich
drainings from dung are allowed to run to



THE MANURIAL VALUE OF FOODS.

waste, there is a serious loss of fertilising
matter ; for the most valuable part of
manure is the soluble ammonia, salts, &c.,
which it contains.

What proportion of the manurial
value originally contributed to the dung
really finds its way on to the land from
the farmyard depends, therefore, upon
individual care and management, of
which no exact account can be taken
in tables.

Furthermore, a herd of dairy cows will
rob the food of much more nitrogen and
phosphoric acid than a herd of fattening
oxen, since oxen, while fattening, store
up but little of these materials compared
with that which is required by the cows
to produce a flow of milk, and to build
up the bodies of the young calves which
they have yearly to produce. There are
obviously, then, difficulties to be sur-
mounted in forming an estimate of the
manurial value that may fairly be as-
sumed to be realisable in any given
case.

As far as regards the guidance of the
farmer to the prices which the various
foods are worth, considered compara-
tively, and as to the best foods to use in
order to at once fatten his stock and best
fertilise his land, the mere “original
manure values” supply sufficient infor-
mation ; but when the question at issue
is as to the realisable unexhausted value
of manure from food consumed, such
complexities as we have glanced at arise
and give serious trouble.

Unexhausted Value of Consumed
Food.—The ‘“county customs’ which are
often brought in to assess, under the pro-
visions of the Agricultural Holdings Act,
the compensation due to an outgoing
tenant for unexhausted manurial value
for foods consumed, are in most cases
absurdly fallacious, being too often based
on the cost of the foods used, which has
no relation whatever to their manurial
value. The difficulty which the valuer
who proceeds on rational principles has
to face is to decide on how much of the
“ original manure value ” is to be assumed
to be still left on the farm—the “com-
pensation value,” as Sir John Bennett
Lawes has called it.

With a view to putting the matter on
a broad general basis for practical pur
poses, Sir John Bennett Lawes has sug-
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gested that in the case of an outgoing
tenant claiming compensation for the
unexhausted value of consumed food,
the “original manure value” of each
ton of food (as shown in Table IL)
should be discounted to the extent of
5o per cent for the food consumed
within the last year. In the case of
food consumed last year but one, he
suggests a deduction of one-third of the
allowance for last year—while for food
consumed three years ago, a deduction
of one-third from this sum should be
made ; and so on, for whatever number
of years — down to eight — may be
taken.

Let us, as an instance, take again the
case of linseed-cake, the “original manur-
ial value” of which is £ 3, 18s. 6d. For
each ton of this cake consumed in the last
year of tenancy, it would be assumed
that a practical unexhausted value of
£1, 19s. 3d. remained on the farm,
realisable by the new tenant. For a
ton of cake consumed last ycar but
one, this sum would be reduced by one-
third, making {1, 6s. 2d. If con-
sumed a year previously, it would be
still further reduced by a third, making
17s. 6d.,, and so on. In the eighth
year back, the compensation would be
only 2s. 4d.

As a matter of fact, most farmers
would, no doubt, object to paying “com-
pensation values” for food used more
than two or three years previously; but
the principle of compensation suggested
—taking 1t as far back as may be deemed
Jjudicious—appears to be a sound one,
and one that can hardly be charged with
pressing too hardly on the incoming
tenant. In applying it, the valuer, if
he knows his business, will be influenced
by his observations taken on the farm as
to the mode in which manure is treated,
and as to the information available on
the matter of consumption. Sir John
Bennett Lawes and Dr Gilbert, in the
paper already quoted from, very rightly
observe : “Tt is pretty certain indeed that
every claim for compensation will have
to be settled on its own merits ; that the
character of the soil, the cropping, the
state of the land as to cleanliness, and
many other points, will be taken into
consideration both for and against any
claim.”

T
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FOOD RATIONS.

The secret of success in economical
stock-feeding lics in the perfect arrange-
ment of “Food Rations”’—that is, in
so arranging the kinds, quantities, and
proportions of the different articles of
food as to ensure the maximum result at
the minimum cost. To provide this it is
necessary, not only that the mixed food
shall contain in perfect proportions and
in palatable and easily digestible form a
sufficiency, and neither more nor less than
a sufficiency, of all the elements of nu-
trition which the animal needs both for
its own sustenance and for the produc-
tion of milk, or the increase of bone and
muscle, flesh and fat; but also that the
market price and feeding value of the
different kinds of food be carefully con-
sidered, so that these elements of nutri-
tion may be drawn from the cheapest
sources. In other words, economical
feeding demands that the relative cost
and feeding value, as well as the relative
amounts and proportions of the vari-
ous articles of food, shall be carefully
studied.

What the Feeder has to deter-
mine—What quantity of food should
each animal receive per day? What
should be the composition of that daily
ration—that is, what proportionate quan-
tities of the various elements of nutri-
tion should it contain ? In what articles
of food can these elements of nutrition
be provided in the required proportions
at the lowest relative cost? These are
the questions which the feeder has to
determine ; and they should be consid-
ered in the above order. The guiding
conditions in regard to the first two
will be the size and class of the animals
and the purpose in view—whether being
fed for increase in size, for breeding, for
milk production, or merely for taking on
flesh and fat. The feeder, in deciding as
to the third of these questions, has to con-
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sider the composition and market price
of each article available and suitable as
food. The mixture must not only be per-
fect in weight and composition, but also
be made up at the lowest possible cost.

The Animal’s Requirements.—First,
then, how are the requirements of the
animal to be determined ? In consider-
ing this, only the amount of dry matter
required in the food need be taken into
account. What water the animal wants
to drink by itself or to moisten its food
may always be had free of cost. Mr F.
J. Lloyd, F.C.S., contributed a paper to
the Live Stock Journal Almanac, 1888,
which deals with the subject of “Feed-
ing Rations,” and which has excited a
good deal of attention. As presented
by Mr Lloyd, the information is so im-
portant and so full of interest to stock-
owners, that we venture to produce here
the substance of what he wrote.

As to the quantity and kinds of food
required by animals, Mr Lloyd says:
“ By feeding animals with weighed quan-
tities of food, the dry matter in which
is known, and by weighing back that
which is not consumed, we may obtain
valuable information as to the quantity
of food (dry food) each animal requires
to maintain it. If, further, we analyse
the food, so as to obtain a precise know-
ledge of the quantity of each constituent
given, and subsequently analyse the ex-
creta to discover what quantity of each
constituent the animal has utilised, we
obtain, in addition to our knowledge of
the quantity of dry food necessary, a
knowledge of what quality that dry food
should possess. The quality is made up
of three constituents—flesh-formers, heat-
producers, and fat; or, in chemical lan-
guage, albuminoids, carbohydrates, and
fat. Many such feeding experiments
have been conducted, those in Germany
with greater care than anywhere else,
and a brief résumé of the results ob-
tained is given in the following table:—

[TABLE.
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FEEDING STANDARDS.
Food required per Day. |
) Live Digestible.
Animal. By 8 2
i Weight. Dry = Nutritive
Matter. Albumin- Carbo- o Ratio.
oids. hydrates. at.
Oxen, growing— 1b. 1b. 1b. Ib. 1b.
Age, 6-12 months. 500 12.0 1.3 6.8 0.30 1-6.0
12-18  n 700 16.8 1.4 0.1 0.28 1-7.0
w1824 n 850 20.4 1.4 10.3 0.26 1-8.0
Ozxen, fattening, per . 1000

First period 27.0 2.5 15.0 0.50 1-6.5

Second n 26.0 3.0 14.8 0.70 I-5.5

Third « 25.0 2.7 14.8 0.60 1-6.0

Cow in milk, per 1000 24.0 2.5 12.5 0.40 1-5.4 |
Sheep, growing— 1

Age, 5-8 months. 61 1.7 o.17 0.86 0.04 I-5.5
" 811 75 1.7 0.16 0.85 0.04 1-6.0
n II-1§ 82 1.8 0.14 0.89 0.03 1-7.0 [

Sheep, fattening, per. 1000
First period 26.0 3.0 15.2 0.5 1-5.5
Second 25.0 3.5 14.4 0.6 1-4.5
Horses at work, per 1000 22.5 1.8 1.2 0.60 1-7.0 |
\_,Y\/
Pigs, growing—

Age, 3-5 months 100 3.4 0.50 2.50 1-5.0
w58 170 4.6 0.58 3.47 1-6.1
w812 n 250 5.2 0.62 4.05 -6.5

Pigs, fattening, per 1000

First period 36.0 5.0 27.5 -5.5

Second 31.0 4.0 24.0 1-6.0

Third 23.5 2.7 17.5 1-6.5”

Composition of Foods.—These being
the wants of the animals, by what articles
of food can they be most effectually and
most cheaply supplied? To be able to
determine this a farmer must make him-
self acquainted with the composition and
relative nutritive properties of the vari-
ous foods, and study these in view of
market prices. Upon this important
point information is given in this work
in the section specially devoted to a

description of foods for live stock; and
the reader is commended to make him-
self familiar with what is said there, be-
fore attempting to arrange the feeding
rations for his animals.

For convenience here we present the
following table given by Mr Lloyd, to
show the average amount and composi-
tion of the dry matter in the most com-
mon foods :—

[TABLE.
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COMPOSITION OF PRINCIPAL FEEDING STUFFS.

Percentage Composition. Percentage Digestible.
in- - Albumin-| Carbo-

M?t?:er. Ano)ilg:.m hgg;‘:ges. Fat. oids. hydrates. Fat.
Barley-meal 83.5 10.0 63.9 2.5 8.0 58.9 1.7
Barley-straw 81.6 3.5 36.7 1.4 1.3 40.6 0.5
Bean-meal 82.4 25.5 45.9 1.6 23.0 50.2 1.4
Beans (green) . 11.7 2.8 5.1 0.3 2.0 5.2 0.2
Brewers’ grains 22.2 4.9 11.0 1.1 3.9 10.8 0.8
Cabbage . 13.7 2.5 8.1 0.7 1.8 8.2 0.4
Clover, red (green) . 18.3 3.0 8.9 0.6 1.7 8.7 0.4
Clover, red (silage) . 21.6 3.4 9.7 1.0 2.2 111 0.6
Clover, red (hay) 78.7 12.3 38.2 2.2 7.0 38.1 1.2
Cotton-cake . 3 2 82.3 23.6 30.5 6.1 17.5 14.9 5.5
Cotton-cake (decorticated) 81.2 38.8 19.5 | 13.7 31.0 18.3 12.3
Grass meadow (green) 18.0 3.5 9.7 0.8 2.5 9.9 0.4
Hay (meadow) 79.5 9.7 41.4 2.5 5.4 41.0 1.0
Linseed-cakes . 79.0 29.5 29.9 9.9 24.8 27.5 8.9
Linseed-meal (extracted) 84.0 32.9 38.3 3.5 27.7 34.7 3.2
Maize-meal 87.0 10.6 69.7 5.5 9.1 67.1 4.2
Mangels 11.2 1.1 9.1 o.1 9 ¢ 10.0 0.1
Oat-straw 81.7 4.0 36.2 2.0 1.4 40.1 0.7
Peas (green) 17.0 3.2 7.6 0.6 2.2 7.4 0.3
Pea-meal 85.1 23.7 54.5 3.5 20.9 55-4 2.8
Rape-cake 81.6 31.6 29.9 9.6 25.3 23.8 77/
Rice-meal 79.5 10.9 47.6 9.9 8.6 47.2 8.8
Swedes . 12.0 1.3 9.5 0.1 1.3 10.6 0.1
Turnips (white) 7.3 1.1 5.3 o.1 1.1 6.1 o.1
Vetches (green) 16.2 3.5 6.5 0.6 2.5 6.7 0.3
Wheat-bran 80.5 15.0 52.2 3.2 12.6 42.7 2.6
Wheat-straw 8L.1 3.0 36.9 1.2 0.8 35.6 0.4

|

It is not to be supposed that the farmer
can in every case have his foods ana-
lysed, but as a rule he may assume, if
they are fairly good of their kind, that
their composition will approximate pretty
closely to the above table of averages.

Want of Care and Precision in
Feeding.— Now, with the knowledge
thus obtained of the requirements of the
animal, and the composition and market
price of the various foods, the farmer will
be better able to make up an econoniical
feeding ration for his stock than if he
were, as of old, simply groping in the
dark, or following some antiquated rule,
the “why and wherefore ” of which may
be totally unknown to him, and which
may, as likely as not, be sharply at vari-
ance with the principles of profitable
stock-feeding. Remarking upon the all
too prevalent haphazard system of feed-
ing stock without due attention to the
proper mixing of foods, Mr Lloyd makes
some pertinent remarks; and as a little
criticism now and again is wholesome, we

extract the following: “ Here and there
are to be found exact statements of the
quantity of meal or cake, and the propor-
tion of each, but generally with this re-
mark—DMixed with chaff, roots, &c. How
much chaff and roots ? and how much
was eaten, how much wasted ? For this
information one seeks in vain. Why
should ey be considered ¢ Presumably
they cost nothing—at least one would
assume so, for it is seldom that their
value can be found in a balance-sheet.
And yet, if a scieutific man’s opinion is
worth anything upon such a matter of
practice, I venture to think that it is this
very chaff, roots, &ec., which is the dearest
food fed. And whether that opinion be
right or wrong, one thing is certain, that
much of the meal and cake given with
them is absolutely wasted, and affords
no profit, because, without kuowing the
exact amount of the other portions of the
food, it is impossible to estimate the
proper quantity of meal and cake to
give.”
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Rations for fattening Oxen.

By way of illustrating the application
of the information supplied in these two
tables, Mr Lloyd takes up a common
ration used to fatten oxen for the butcher

100 Ib. swedes contain

Therefore 84 lb. contain (‘x 84 and divide by 100)

100 1b. hay contain .

Therefore 14 lb. hay contain ( X 14, divide by vo0)

100 Ib. linseed-cake contain
Therefore 3 lb. contain

“ We will now combine these together,

In 84 1b. swedes
In 14 Ib. hay
In 3 lb. linseed-cake
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—viz., 84 lb. of swedes, 14 lb. hay, and
3 lb. linseed - cake, and proceeds:  As-
suming the substances to have been of
average composition, we find by the
table of analyses that—

In total ration

Digestible.
Dry Matter. Albuminoids. Carbohydrates. Fat.
1b. 1b. Ib. Ib.
12.0 1.3 10.6 0.1
10.08 1.092 8.904 0.084
79.5 5.4 41.0 1.0
11.130 0.756 5.74 0.14
79.0 24.8 27.5 8.9
2.37 0.744 0.825 0.267
and we have the following :—
Digestible.
Dry Matter. “Albuminoids. Carbohydrates, Fat.
1b. 1b. 1b. 1b.
10.08 1.092 8.904 0.084
11.13 0.756 5.740 0.140
237, 0.744 0.825 0.267
23.58 2.592 15.469 0.491
27.0 2.5 15.0 0.5

Ration required as shown in table

“Tt will be seen that this farmer, to-
tally unknown to himself, was really giv-
ing his animals a food as efficient as it
could be in all respects save one—it did
not contain quite so much dry matter as
is usually necessary ; but this was due to
the large quantity of roots employed, and
the easy digestibility of their dry matter;
whereas most substances, to afford the
same amount of digestible food, would
have possessed more dry matter.

“There is an important lesson we learn
from this example, that while the above

ration was excellent for the commence-
ment of fattening, it was not suited for
continuance into the latter stages, when
more albuminoids and fat are needed, but
less carbohydrates. It is evident that
these could best be supplied by the addi-
tion of more linseed -cake, and, as it is not
necessary to increase the total quantity
of food, some portion of the swedes or
hay might be withdrawn. We will with-
draw 2 lb. of hay and add 1 1b. of lin-
seed-cake ; the ration would then be as
follows :—

Digestible.
A

Dry Matter.  Albuminoids. Carbohydrates. Fat.

1b. 1b. 1b. 1b.
84 Ib. swedes 10.08 1.092 8.904 0.084
12 1b. hay o 9.54 0.648 4.920 0.120
4 1b. linseed-cake 3.16 0.992 1.100 0.356
Total 22.78 2.732 14.924 0.560

Standard for last period of fattening 25.00 2.7 14.8 0.60

“Tt is evident that we now comply
with the standard very closely, and it is
to be remembered that these standards
are merely guides to be aimed at and ap-
proached as nearly as possible ; but they
are not hard and fast limits, which must
be strictly adhered to to the third place
of decimals.”

Making up Feeding Rations.

As a second example, Mr Lloyd ex-
plains how to build up a ration for a cer-
tain purpose and with definite foods. Te
says: “ We will assume that roots are
scarce, and that, until the tares are fit to
cut, the farmer is confined to the use of
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silage as the only succulent food he pos-
sesses ; that of this he has but little,
owing to the failure of his clover crop,
and so must do the best to make up the
rest of the ration with purchased food.
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“ As the basis of the ration, he takes
10 lb. hay, 10 lb. oat-straw, and 10 Ih.
clover-silage. By referring to the table
of analyses we find these will contain the
following :—

Digeitible.

Dry Matter. ‘Albuminoids. Carbohydrates. Fat.

1b. Ib. 1b. 1b.
10 Ib. meadow-hay 7-95 0.54 4.10 o.10
10 1b. oat-straw 8.17 0.14 4.01 0.07
10 lb. clover-silage 2.16 0.22 I.11 0.06
Total 18.28 0.90 9.22 0.23

“Now compare these figures with the
ration as shown in the table, still assum-
ing that oxen are being fed during the
first period of fattening, and each weigh-
ing 1000 lb. Here it may be stated that
for animals weighing more or less, the
quantity they require is in proportion to
their weight.

“Tt will be seen that about g Ib. more
dry matter are required, and that, while
the ration already affords nearly two-
thirds of the carbohydrates, it only sup-
plies one-third of the albuminoids requi-
site; hence we require at least one food

rich in albuminoids. We can choose
bean-meal, cotton-cake, linseed-cake, or
pea-meal. I will take for example a
substance which has recently been intro-
duced into England as ¢ Cleveland Meal’
but which has for some years past been
employed in America as ‘ New Process
Oil Meal,” and which is given in the
table of analyses as ‘Linseed-meal ex-
tracted.” It will serve as an example by
which a farmer may judge how to employ
with advantage any new food, or food
new to him. Take, then, 5 Ib. of this
meal, it will contain the following :—

Dige)si:ible.
Dry Matter. Albuminoids. Carbohydrates. Fat.
1b. 1b. 1b. 1b.
5 1b. linseed-meal extracted 4.20 1.39 1.73 0.16
Add former part of ration 18.28 0.9g0 9.22 0.23
Total 22.48 2.29 10.95 0.39

“It will now be seen that nearly 5 1b.
more dry matter is required, of which 4
Ib. should be carbohydrates—in fact, a
starchy food. Maize-meal stands first as

Dry Matter, ‘Albuminoids. Carbohydrates.

5 1b. maize-meal . 3

. 4.35
Adding these to the above total, we obtain 26.83

Ration required by table

“Such is an example of what may be
termed making the best of a bad choice
of feeding stuffs, owing to the want of
roots and succulent food; and it is an
example of how the farmer may make use
of science to help him in his difficulties.
The ration may not bea good one, looked
at from all aspects ; but this much is cer-
tain, that if so prepared as to be palatable
and digestible, it would supply all the
requirements of the animal.

supplying the highest amount of digest-
ible carbohydrates, and we will choose §5
Ib. maize-meal, which would contain the
following :—

Digestible.
A

-

Fat.
1b. 1b. 1b. 1b.
0.45 3.36 0.21
2.74 I4.31 o.60
27.00 2.50 15.0 0.50

“In a similar way to the above ex-
amples, it is possible to calculate out
the rations for sheep, pigs, or dairy
cattle.”

Mr Lloyd very properly assumed that
those who might attempt to put his
directions into practice would meet with
difficulties at the outset, and so he inti-
mated that, through the columns of the
Lave Stock Journal, he would be pleased
to consider any questions that might be
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addressed to him on the subject. The
result was a plentiful crop of questions,
and these, together with Mr Lloyd’s re-
plies, were read with much interest by
stock-owners, Several of these queries
and replies are worthy of space in this
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Rations for Cows and Young Stock.

Mr James E. Platt, Bruntwood,
Cheadle, Cheshire, submitted for Mr
Lloyd’s opinion the following calculations
of food rations for cows and young stock,

work,

1b. 1b.

30 Ib. grains 6.66 1.17

10 Ib. ensilage 2.16 0.22

1 1b. linseed 0.42 0.13

1 Ib. bean-flour 0.82 0.23

15 Ib. hay . 3 11.92 0.81
3 Ib. cotton-cake (undecorticated) 2.46 0.52
59)% Ib. 24.44 3.08

Ration for Dry Cows.

50 1b. turnips 6.00 0.65

18 lb. oat-straw . . 14.70 0.25
1% 1b. cotton-cake (decorticated) 1.2 0.46
697 1b. 21.91 1.36
Ration for Heifers from 6 to 12 months old.

20 lb. turnips 2.40 0.26
10 Ib. oat-straw 8.17 0.14

2 Ib. cotton-cake (decorticated) 1.62 0.62
32 b, 12.19 1.02
Ration for Heifers from 12 lo 18 months old.

35  1b. turnips 4.20 0.45
14 Ib. oat-straw . 11.43 0.19
1% 1b. cotton-cake (decorticated) 1.21 0.46
507 1b. 16.84 I.I0
Ration for Heifers from 18 to 24 months old.

45 Ib. turnips 5.40 0.58
16 1b. oat-straw a 13.07 0.22

1 Ib. cotton-cake (decorticated) 0.81 0.31
62 1b. 19.28 I.II

Ration Heavy Milkers are now getting.

30 lb. brewers’ grains 6.66 1.17

40 1b. swedes 4.80 0.52

324 1b. linseed gruel 3.08 0.50

2 b, bean-flour 1.64 0.46

14 1b. hay . 11.13 0.75

4 Ib. cotton-cake (decorticated) 3.24 1.24

30.55 4.64

Mr Platt says: “I should feel very mostly
much obliged if you would let me know QGuernseys.

whether you consider the portions and
the rations generally will be right to use
in my dairy. T keep about forty cows,

based upon Mr Lloyd’s tables :—

Mr Platt's Ration for Cows in Full Milk,

Digestible.
A

Dry Matter. rAlbuminoids. Carbohydrates. Fat.

quarts a-day.

large Shorthorns,
The Shorthorns are big,
heavy-framed beasts, and when in full
milk give very often from zo to 24
My cows are exception-

1b.
324
I.II
0.17
0.52
6.15
0.44

11.63

5.30
7.21
0.27

12.78

2.12
4.01
0.36

6.49

3.71
5.61
0.27

9-59

4.77
6.41
0.18

11.36

3.24
4.24
0.66
1.04
5.74
0.73

15.65

1b.
0.24
0.06
0.01
0.0
0.15
0.0

0.48

0.05
o.12
018

0.35

0.02
0.07
0.24

0.33

0.03
0.09
0.18

0.30

0.04
0.1I
0.12

0.27

0.24
0.04
1.23
0.03
0.14
0.49

2,17

and some
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ally good ones, every one being a speeial-
ly heavy milker. To keep the newly
calved ones up to such big results re-
quircs a large quantity of rations.
Therefore, would the ration you lay
down for milch cows be sufficient in my
case — I mean the proportions of dry
matter, albuminoids, carbohydrates, and
fat 2 You will notice Thave added at the
foot of the list of tables the portions and
analysis of what they are now receiving.
T am much troubled with cases of abor-
tion, and I consider we have been over-
feeding, and have not the food properly
apportioned, as the dry matter, albu-
minoids, carbohydrates, and fat seem
ever so much higher than your table.
Again, in my proposed table would 10
Ib. of ensilage be enough with 30 Ib. of
brewers’ grains ¢

“T should be much obliged, if not
troubling you too much, if you would
give me your opinion, and also give me a
table for cows about half through their
note—say, that have been milking five

Standard ration for mileh cow of 1250 1h.
Mr Platt’s ration

“There is a great waste here of both
albuminoids and fat. The former, in
fact, would have to be given to counter-
act the effect of the other.

“Next, as regards the new ration for
cows in full milk. The proportions here
are fairly well balanced, provided the
linseed is not whole linseed, but “ex-
tracted,” or Cleveland meal. If whole
linseed is referred to, the figures given
in the table are inaccurate, and must be
corrected according to the analysis given.
At present the albuminoids are slightly
too high: they might be reduced by
giving two-thirds the amount of grains,
the quantity suggested being, in my
opinion, rather too high, making up the
loss with starchy food.

“The rations for heifers err slightly in
an opposite direction : they are not suffi-
ciently rich in albuminoids.

“TIn applying all these tables, it must
be remembered that the proportion of
food must vary with the weight rather
than with the age of the animal, hence,
in the table of standards, the approxi-
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to six months, and getting on in calf
again. They would want, I should
think, something between the highest
ration and the ration for dry cows, but
with the dry matter, albuminoids, carbo-
hydrates, and fat properly apportioned.
Feeding dairy cows is a very delicate
process, and is not at all understood by
bailiffs and head-cowmen.”

To these questions Mr Lloyd replied:
“The ration given in the table of
standards is for a cow weighing 1000
Ib. A ration containing 3o lb. of dry
matter would therefore be suflicient for
a milch cow weighing 1250 Ib. Calcula-
tions which T have made from the state-
ments of feeding practices prove that
this is practically the same amount as
Mr Turnbull and other feeders have
found necessary. The quality of this
ration will best be studied after placing
together the quantities required accord-
ing to the feeding standard and the

quantities which were given by Mr
Platt.
Digestible.
Dry Matter. “Albuminoids. Carbohydrates. Fat.
30.00 3.12 15.62 0.50
30.55 4.64 15.65 2.17

mate weights for which these are caleu-
lated are stated.

“Tt need scarcely be mentioned to a
practical man like Mr Platt that there
are many points to Dbe considered in
feeding besides mere chemical composi-
tion. While my paper was an endeavour
to draw the attention of farmers to the
chemical side of feeding, the practical
needs of an animal—bulk, palatability,
digestibility, and variety in the food—
were not mentioned, as being familiar to
my readers, and points upon which they
were better able to judge thau myself.
Whether a ration of turnips, oat-straw,
and cotton-cake would meet these de-
mands, I must therefore leave to Mr
Platt to decide. Readers of my notes
must please to remember that these
points, although not mentioned, are not
to be overlooked.

“XNext, as to a ration for cows whose
milk is falling off and which are getting
on in calf. The falling off in milk is
partly due to the call of the feetus upon
the cow, and hence upon her food. We
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do not know exactly what this call is,
but probably it will be very largely
albuminoid, so that these compounds
must be well maintained in the ration.
The composition of the calf, and the
composition of the colostrum, or food
naturally prepared for its first demands,
both point to this. Therefore it would
not seem wise to diminish the food until
shortly before calving, when other con-
siderations demand a little restriction.
Mr Platt’s ration for dry cows may
therefore be dispensed with.”

Feeding <n Sir John Lennard’s Dairy.

Writing to the Live Stock Journal,
Sir John F. Lennard, Bart., Wickham
Court, Beckenham, Kent, says: “I shall
be very much obliged if you will advise
me as to the food I give my cows. I
have used it for many years-— about
twenty. It was my own recipe, and I
have never yet found a better. My cows
are Guernsey, all the females descended
from one cow. I have been much inter-
ested in the information lately given by
Mr Lloyd on this point; and it occurs to

297

me that I may be wrong, or, at any rate,
that an improvement can be made, so
as to have the proper proportion of dry
matter, &c., &e. 1 do not sell milk, but
butter. I do not use decorticated cotton-
cake, as I think it too dear for its value.
I may be wrong in this.
“¥ood for cows in winter when in

milk, for one day:—

4 1b. bran.

4 1b. ground oats, beans, or peas.

1 bushel hay-chaff (8 1b.)
% bushel parsnips pulped (20 1b.)

“Half of the above to be mixed in a
large tub, as soon as the mixture pre-
viously made has been given to the cows,
pressed down, and covered to cause fer-
mentation. Two tubs required. To be
given morning and afternoon.

2 Ib. cotton-cake, 1 bushel hay-chaff,
mixed and moistened, and given between
the two mashes.

“Some oat-straw chaff at night (4 Ib.
each).”

In reply, Mr Lloyd says: “The above
ration would contain the following con-
stituents :—

Digestible.
e

Dry Organic Matter. Zlbuminoids. Carbohydrates. Faa

4 1b. bran 3.22 0.50 1.71 0.10
If pea-meal 3.40 0.83 2.21 0.11

4 1b. if bean-meal 3.29 0.92 2.00 0.05
If oats 3.32 0.36 1.73 0.19

16 1b. hay 12.72 0.86 6.56 0.16
20 lb. parsnips 2.20 0.32 2.24 0.04
3 1b. cotton-cake 2.46 0.52 0.44 0.16
4 1b. oat-straw 3.26 0.0§ 1.60 0.03
51 1b., containing—if witn pea-meal . 27.26 3.08 14.76 0.60
If with bean-meal 27.15 3.17 14.55 0.54

If with oats 27.18 2.61 14.28 0.68

“The albuminoid or nutritive ratio of
these three rations is—with pea-meal 1 to
5.28, with bean-meal 1 to 5.01, with oats
I to 6.12. It will be seen at once that
the substitution of peas or beans by oats
is not good, pea-meal and bean-meal be-
ing rich in albuminoids, but not so oats.
The cause of the success of this ration is
evident. While it supplies ample, prob-
ably more than sufficient, dry matter,
the constituents are so well balanced as
to be, on an average, almost identical
with the standard nutritive ratio.

“This further accounts for the fact
that decorticated cotton-cake has not
proved so beneficial as ordinary cotton-

cake, because it would augment con-
stituents which are already present in
slight excess, and would not sufficiently
augment those which are at present de-
ficient.

“The ration leaves little room for im-
provement, except that oats must no
longer be substituted for peas or beans,
though 1 Ib. oats and 3 Ib. beans might
with advantage be substituted for the
4 1b. beans.

“The quantity of dry food is, how-
ever, very large, especially for Guernseys ;
and it would be well to see whether it
could be gradually diminished without
causing the animals to fall off in their
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yield of butter. To begin with, for every
twenty cows, instead of preparing twenty
times these quantities, I would suggest
that nineteen times the quantity be
prepared. No doubt, a record of the
butter, if not of the milk, is kept; and
if, after some time, there is no undue
falling off in these —that is, no more
than the natural decrease resulting from
the lapse of time since calving-—then
the food may be further reduced to
eighteen times this ration for twenty
cows.”

Rations for Small and Large Cows.

A correspondent, signing himself “J.
D. L.,” asks Mr Lloyd to tell him what
quantity of hay, oats, straw, cabbage, or
silage (meadow-grass) should be used in
combination with a “dairy meal” having
the following analysis :—

Oils 8 per cent.
Albuminoids 16 1"
Carbohydrates 48 "
Dry matter 8 u

in order to make a perfect daily ration
for dairy cows—Jerseys and Devons—
the object being to produce butter of the
finest quality. “A friend of mine,” he
adds, “is strongly in favour of equal
quantities of maize-meal and decorti-
cated cotton-cake, as superior to the same

7 1b. hay

7 1b. oat-straw
28 Ib. cabbage
10 Ib. meal

“This, probably, would be more meal
than could be given profitably, so we will
increase the quantities of the other in-
gredients and give less meal. Take the

10 1b. hay

10 1b. oat-straw

30 Ib. cabbage
5 Ib. meal

_“It will be secn at once that this ra-
tion is deficient in albuminoids, hence it
follows that, in order to obtain a perfect
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quantity of the meal; but the cowman
says the meal is the best. A careful
study of Mr Lloyd’s tables has brought
me to the conclusion that the meal is
superior to the mixture in carbohydrates,
but is not so good in albuminoids; and
which is of the most importance, when
butter is the object in view, I don’t know.
The fats seem to me nearly equal.

“Mr Lloyd’s calculations as to the
rations of a dairy cow are founded on
the supposition that the cow weighs
1000 lb. I shall be greatly obliged if,
in your next issue, you will tell me if I
should be justified in assuming that a
Devon or Jersey cow, weighing, say, 500
lb., could well be kept on half the rations
he describes.”

“In reply to the first question,” says
Mr Lloyd, “I must assume that the sub-
stances may bc given in any quantity
that we like. Generally, good results
seem to be obtained when the succulent
food is double the weight of the hay and
straw, and the rest of the ration made up
with dry food. Take, then, the following
basis for the ration: 4 lb. hay, 7 1b. oat-
straw, 28 lb. cabbage. The constituents
would be as in the following table, and
show that ro Ib. of meal would be
necessary to make up the ration in dry
matter :—

Digestible.
Dry Matter. ‘Albuminoids, Carbohydrates. Fat.
05.56 0.38 2.87 0.07
05.71 0.10 2.80 0.05
3.83 0.50 1.47 o.I1
8.80 1.60 4.80 0.80
23.90 2.58 11.94 1.03

rations of 10 Ib. each hay and straw, 30

Ib. cabbage, and 5 Ib. meal. That would
contain :—

Digestible.
A

Dry Matter. Klbmninoids. Carbolydrates. Fm?.

7:95

0.54 4.10 0.10

8.17 0.14 4.01 0.07
4.11 0.54 2.46 0.12
4.40 0.80 2.40 0.40
24.63 2,02 12.97 0.69

ration with such a meal, it would be

necessary to use a very large quantity
of it.
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“The question then arises, ‘Would
equal quantities of maize-meal and de-
corticated cotton-cake be superior to the

214 1b. maize
225 b, decorticated cotton-cake .

Added to hay, straw, and cabbage, giving

“The maize and decorticated cotton-
cake would therefore be superior to the
meal, ¢f ground as fine. The want of
this fine grinding is usually the cause
of cakes not giving such good results as
they are capable of giving—hence, prob-
ably, the cowman’s opinion and its just-
ness. It 1s evident that the ration would
be further improved by increasing the
quantity of decorticated cotton-cake, so
as to bring the albuminoids well up to
the standard. The importance of this is
pointed out in a former reply to inquiries.
Albuminoids make butter.

“Whether the demands of a cow
weighing oo 1b. could be met by one-
half the quantity of food necessary for a
1000 lb. animal 1s somewhat difficult to
say, and is a subject well worthy of ex-
periment on the part of the admirers of
Jerseys, Guernseys, and Kerrys. There

Mileh cow of 1000 Ib.—
Sustenance ration
Milk-production ration
Milch cow of 500 1b.—
14 sustenance ration
4-5ths milk production allowance

Total ration .
If reckoned as half the ration of 1000 Ib.
animal

“Tt would be interesting to see the
relative merits of these rations tried by
experiment.  Personally, I think the
richer would give the better results.”

3 1b. long hay
50 1b. mangels
13% Ib. chaff hay, 6% 1b.

3 Ib. ground oats
3% Ib. decorticated cotton-cake

oa:‘.-straw, 634 1b.

Proposed ration
Model ration
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same quantity of the meal !’ The ration
would then contain the following con-
stituents :—

Dige)sfible.

Dry Matter. Albuminoids. Carbohydrates. Fat?
2.17 0.23 1.68 0.10
2.03 .77 0.46 0.31

24.43 2.22 12.71 o.70

are many reasons and statements made
which would support the view that one-
half this ration would be sufficient. But
the subject may be considered from an-
other standpoint. Tle ration of the
milch cow has to satisfy two functions—
to sustain the body, and to form milk.
These two portions may be divided, as in
the following table. To sustain the body
of an animal weighing 500 1b., we might
rightly assume one-half the sustenance
allowance alone to be necessary; but, in
addition, we should require the quantity
necessary for the supply of milk. Judg-
ing from the average production of the
animals exhibited at the Dairy Show for
the past eight years, this may be taken
as one-fifth less than the Shorthorns.

“The following table gives these fig-
ures, and compares the rations necessary
by the two methods of caleulation :—

Digestible.
P,

Dry Matter. Aﬁblllninoids. Carbohydrates. Fat.

17.5 o.7 8.0 0.15
6.5 1.8 4.5 0.25
8.75 0.35 4.0 0.075
5.20 1.44 3.6 0.200
13.95 1.79 7.6 0.275
12.0 1.25 6.25 0.20
The Nutritive Ratio.
Another correspondent asked Mr

Lloyd’s opinion of the following rations
which he was giving to his cows :—
Digistible.

Dry Matter. ‘Albuminoids. Carbohydrates. Fa?

2.385 0.162 1.230 0.030
5.600 0.550 5.000 0.050
5.514 0.004 2.706 0.047
5.366 0.364 2.767 0.067
2,571 0.270 1.299 0.141
2.842 1.085 0.640 0.430
24.278 2.525 13.642 0.765
24.000 2.500 12.500 0.400



300

Mr Lloyd replies: “ Upon looking at
the figures of this ration, one would
think that the apparently slight differ-
ence between the proposed ration and
the standard would have little effect.
But the object of a feeding standard is
to fix the relation of the albuminoids to
the carbohydrates and fat quite as much
as to give the absolute quantities re-
quired. The correct relation of the al-
buminoids to the carbohydrates, &e., is
1 to 5.4. This relation exists in the
standard. Fat is considered to have two
and a half times the value of carbo-
hydrate. By multiplying the o.4 of fat
by two and a half, we obtain 1.0 as its
equivalent. Adding this to the 12.5 of
carbohydrates makes 13.5 in all, which,
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divided by the albuminoids, shows that
for one part of albuminoid there are 5.4
parts of carbohydrates.

“If we perform the same calculation
with the ration quoted, the proportion of
albuminoids to carbohydrates is found to
be 1 to 6.1. Hence the proposed ration
does not meet the requirements of the
standard—it does not possess the correct
“nutritive ratio.” In order to make it
do so, we must increase the quantity of
albuminoids and simultaneously reduce
the carbohydrates. A near approach to
the standard would be obtained by tak-
ing 5 lb. decorticated cotton-cake instead
of the 324, and by entirely leaving out
the ground oats. This would give a
ration containing—

Digestible.

Dry Organic Matter., Z&lbuminoids. Carbohydrates. Fa.a
5 1b. decorticated cotton-cake 4.060 1.55 0.915 0.618
Total ration 22.92 2.72 12.418 0.809

which possesses a ratio of 1 to 5.3.

“When a ration shows a deficiency of
dry matter and excess of digestible com-
pounds it is evidence of a deficiency of
the poor bulky foods. This ration would
allow more oat-straw to be used.”

The Nutritive Ratio the Essential
Point.

Another correspondent, “M. R. M.,”
asked if Mr Lloyd would “kindly say
if in mixing a food ration the proportion
given in the standard must be strictly
followed ; or supposing a ration to show
1 per cent of fat instead of o.40, would it
be considered properly balanced if the
carbohydrates were reduced by 1.50—that
is, two and a half times as much as the

fat is increased ? Thus :—
Dry Albu- Carbo- Fat Nutritive
Matter., minoids. hydrates. ats Ratio.
24.0 2.5 11.0 1.0 1 to 5.4

The nutritive ratio is preserved here, and
T infer this is the essential point.

“TI ask this because, with my present
stock of roots, hay, and straw, T have not
been able to compile a ration with so
little fat as o.4o.

“I can only allow 10 lb. swedes, 12 1b.
hay, and 10 1b. of oat-straw; to this T add
5 1b. of nixed oat-shellings and oat-dust,
which I take as equal to oat-straw,
although I do not know the analysis.

“T must explain T take the weight as
1250 lb. not 1000 lb.,, my cows being
large.

“Taking this as a basis, what would
Mr Lloyd recommend to make up the
ration ?

“May I further ask if an excess of
any constituent, say of fat, in a ration is
simply wasted, or will not the cow there-
by either fatten herself or produce richer
milk ¢ From the reply to Mr Platt, Mr
Lloyd seems to say that all excess is not
only waste, but requires other excess and
waste to counteract it. Will he kindly
explain this 77

Mr Lloyd replies : “M. R. M. is quite
right in the view he takes as to the
method of correcting an excess of fat by
diminishing the carbohydrates, and the
standard he gives would satisfy the re-
quirements of the nutritive ratio, which
is of primary importance. [For a full
reply to this last question see Mr Lloyd’s
article on the “Value of Fat as a Food
Constituent,” given in this V\’Ol‘k.} Ex-
cess of fat is wasted, so far as milk pro-
duction is concerned ; it may, however,
tend to fatten the animal. Tn replying
to Mr Platt, T was considering simply the
question of milk preduction. To make
excess of fat useful would necessitate the
albuminoids being raised. By this means
more food would be given than was neces-
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sary, and hence waste. I trust these
replies will make my former answers
clear.

Dry Organic Matter.

10 1b. swedes
12 lb, hay
10 1b. oat-straw g
5 1b. oat-shells and dust,! say

Ration required
Still required
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¢ Now, to build up a ration, taking as
the basis the foods mentioned. These
will contain the following :—

Digeitible.

“Albuminoids. Carbohydrates. Fat.

1.20 0.13 1.06 0.01

9.54 0.64 4.92 0.0T

8.17 0.14 4.01 0.07

4.08 0.07 2.00 0.03

22.99 0.98 11.99 0.12
30.00 3.12 15.62 0.50
7.01 2,14 3.63 0.38

11 cannot state the exact composition ; the shells are very similar to straw, the dust prob-

ably richer.

“Thus the difference must be made
up of a meal containing 314 parts of
carbohydrates to 2 of albuminoids, and
2 parts of albuminoids in 7 of dry matter,
which represents over zo per cent of al-
buminoids—consequently there are very
few substances available. Bean-mealand

pea-meal would contain too much carbo-
hydrates, about 5 to 2. Linseed and
cotton-cake too little, only 2z to 2. A
mixture of both would neutralise this.
Try 4 Ib. pea-meal and 4 lb. decorticated
cotton-cake. These would contain the
following :—
Digjﬁtible.

Dry Organic Matter. ‘Albuminoids. Carbohydrates.  Fat.

4 1b. pea-meal 3.40 0.83 2.21 o.11

4 lb. decorticated cotton-cake 3.24 1.24 0.73 0.49

Make up with 4 1b. maize 0.43 0.05 0.33 0.02

Supplying 7.07 2.12 3.27 0.62

Added to former ration makes 30.06 3.10 15.26 0.74
Fat equivalent 1.85

“These substances were the first I
tried ; it would be possible to get nearer
the standard by a little further altera-
tion.”

Rations for Horses.

The chairman of a colliery company,
employing 72 horses for pit purposes,
asked if Mr Lloyd could suggest a more
economical feeding ration for these
horses than they were now using, which
for strong thick horses of 14.z hands
high cost about 14s. per horse per week,
or for the 72 horses £ 2600 a-year. He
adds; “I am told, at the pit, that the
daily feed given to each horse is as fol-
lows:—21 1b. meadow-hay, 13 lb. oats,
and 5 Ib. beans; the oats and beans
being crushed, and the hay chaffed. The
horses are worked very hard under-

3.1) 17.11(1 to 5.5 ratio.
15.5

16.1

ground, and our loss by deaths, owing
to colic and other ailments, brought
about by the unnatural conditions under
which the horses work, amounts to about
£,800 per annum.”

In reply Mr Lloyd says: “There are
many difliculties to be met when the
feeding rations of horses come to be
considered. With horses at work in the
open, the chief difficulty lies in counter-
acting the constant fluctuations of tem-
perature ; and a ration which to-day, it
being warm and dry, may be all-suffi-
cient, will to-morrow, if it be cold and
wet, prove quite inefficient. There is,
therefore, always a certain amount of
loss or want in a fixed ration for horses
working out of doors. The temperature
of a colliery will presumably be less
liable to fluctuation, and on an average
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warmer. Hence there will be a smaller
quantity of the heat-producing elements
required. On the other hand, the work
is excessive, and the muscular exertion
being great, the proportion of albumin-
oids or flesh-formers must be high, and
it must be accompanied by a high pro-
portion of oil, for 1t has been shown that
oil has the remarkable power of dimin-
ishing muscular waste, and it is supposed
that on this account the oat, being of
cereals the richest in oil, has been found
so beneficial for horses. Thus a food
will be required peculiarly rich in al-
buminoids.

“There is another and important con-
sideration. The digestion of albuminoids
takes place primarily in the stomach, and
what escapes the stomach undergoes di-
gestion in the intestine. It appears to
me that with all animals a food rich in
albuminoids tends to produce colic when
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those albuminoids are difficult of diges-
tion and the main part fails to be di-
gested in the stomach. For example,
peas and beans are usually considered
more liable to produce colic than barley
or oats. And again, when animals are
changed to a feed of rich clover there is,
I believe, a tendency to disarrangement
of the digestive organs. This view would
further explain the statements made by
practical men that cooking the food of
horses renders them less liable to colie, for
by so doing the food becomes softer, and
is more easily acted upon by the gastric
Jjuice. The food of heavily worked horses
should, therefore, be easy of digestion.

“ Having cleared the way with general
principles, I will next pass to the con-
sideration of the chemical aspects thereof.
From experiments hitherto made, the
following standard was drawn up for
horses heavily worked :—

Digestible.
A
Dry Organic Matter.,  Albuminoids. Carbohydrates. Fat,
Per 100 lb. live weight 25.5 2.8 13.4 0.8
This would hav nutritive rati Dry Organic  Albu- Carbo-
to P a Hu atio of 1 Matter. minoids. hydrates. Fat.
SESE 25.0 3.0 13.0 0.8

“The colliery horses would probably
require less carbohydrates and more
albuminoids, with food not more bulky
than the above, say—

Dry Organic Matter.

20 1b. hay
13 1b. oats
5 lb. beans

Standard for horse of 1200 lb.

“The nutritive ratio of the present
ration is 1 to 5.4. Unless the animals
weigh 1200 Ib., it would appear that they
are receiving too much food, and in that
case the excess of food is consumed to
get at the albumen they need. The ratio
is probably too wide.

This would have a ratio of 1 to 5.
“The food now being given would
contain approximately :—

Digeitible.
Albuminoids. Carboliydrates. Fat.
15.90 1.08 8.20 0.20
10.79 1.56 7.24 0.78
4.12 11§ 2.51 0.07
30.81 3.79 17.95 1.03
30.0 3.6 15.6 0.96

“I would suggest that an experiment
be first made with some of the horses,
giving them the following ration, and
the results carefully watched, to deter-

mine the quantity they eat and its
effect :—

Digestible.
o

Dry Organic Matter. Albuminoids, Carbohydrates. Fat.

15 1b. hay
10 1b. oats

4 1b, beans ]
2 1b. Cleveland meal

0.81

11.93 6.15 0.13
8.30 1.20 5.57 0.60
3.29 0.92 2.01 0.06
1.68 0.55 0.69 0.06

23,20 3.48 14.42 0.87
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“The nutritive ratio of this ration is
1 to 4.8. Tt would supply very nearly
as much albumen as the present ration,
and would probably be more -easily
digested.”

A Word of Caution.

As would be expected, a good deal of
scepticism has been expressed as to the
soundness of these precise directions sub-
mitted by Mr Lloyd for the mixing of
feeding rations. Mr Lloyd himself has
explained clearly that the “standards”
he has given are merely guides, and not
to be regarded as “hard and fast limits.”
Tt is well that all new teaching should
be received with caution, and carefully
tested in the light of practice. It may
therefore be useful to give here the fol-
lowing extracts from a letter addressed
by ¢ A Scottish Farmer” to the Agricul-
tural Gazette of April 30, 1888 :—

“The article upon Feeding Rations,
in your issue of the 16th inst., suggests
the question whether there is yet a suffi-
cient basis for principle—represented in
this case by Mr Lloyd—dictating in such
a very exact way to practice. The
chemistry of manures has suffered much
at the hands of its friends, and it would
be a pity if the science of feeding, from
which much may be expected in the
future, were as much dragged by the
premature theories of its professors. Ex-
perience of feeding 70 to go bullocks for
the butcher yearly has taught me that
the judgment of practical feeders, as
shown by the market price, is a better
index of the relative feeding values of
different concentrated foods, such as lin-
seed - cake, rape-cake, and cotton-cake,
than the ordinary chemical analyses
made at present, though of course the
latter have their value in detecting
adulteration. Moreover, I know practi-
cal men whose master-eye can fatten
their cattle more quickly than I can,
though my rations are probably nearer
those indicated by scientific data.

“Tt would certainly be a great gain if
experienced feeders were so far educated
as to enable them to see how far science
and practice agree, for when they be-
came interested in the subject they could
lend the most valuable help in advancing
the science by explaining the cause of
seeming discrepancies. They would be-
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come wise by learning not their own
ignorance only, but also the many points
about which science is at present ignor-
ant in this matter.

A Disturbing BElement.—* Roughly
speaking, the cause of the difficulty in
getting sufficient reliable data on this
subject is that success depends more
upon knowledge of the peculiarities of
the individual animal than upon a unit
or two of difference in the albuminoid
ratio. It is all very well to arrange the
food scientifically, but every practical
feeder knows that fattening oxen often
stick up on their food—as they say here
—and you have got to change it for a
little, and study the appetite and diges-
tive powers of each, and the state of
their bowels, &e. If the scientific far-
mer is fortunate enough to get a really
good cattle-man, who is interested in the
animals, and manages to keep their ap-
petite always fresh, he will find it wiser
not to force such a man to use scientific
rations weighed out to a pound for each
beast daily. This is especially true in
these days of pleuro, when one cannot
always get a great choice of store cattle,
and has sometimes to take those that
have been hungered in their youth, and
whose digestion ever after needs a deal
of pampering.

“Many scientific reasons may be given

to show that it is not wise to base hard
and fast rules on the German data.
In the meantime I do not know that
any more scientific advice about feeding
should be given to the farmer than this—
Check your judgment and test your suc-
cess by weighing your cattle as stores,
and occasionally after, though of course
not so frequently as to seriously disturb
them.”

VALUE OF FAT AS A FOOD
CONSTITUENT.

This important point was discussed by
Mr F. J. Lloyd in a paper contributed to
the Journal of the British Dairy Far-
mers’ Association (vol. iv., part i, 1888).
It is now generally understood that the
three functions of food are—(1) to main-
tain the heat of the animal body ; (2) to
maintain or build up the flesh ; and (3)
to produce fat. The question which Mr
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Lloyd has set himself to consider is—
“Qut of what portion of the food and in
what manner is this fat produced ?”

Formerly it was generally assumed
that the fat present in the food went
directly to build up fat in the body.
Recent scientific research, however, has
driven physiologists to the conclusion
that that is not the case, but that the
fat in the food is entirely broken up and
the fat of the animal formed anew—in
other words, as expressed by Mr Lloyd,
“that the fat formed in the animal body
is formed by decomposition of the proto-
plasm or living nitrogenous matter of
the animal ; and that fat taken as food
is not converted directly into fat, but,
like other portions of food, is taken into
the blood and supplies nutriment to the
living protoplasm.”

Fat in Foods.—Explaining the cir-
cumstances which give this subject its
special importance at this time, Mr Lloyd
says: “The amount of fat present in the
ordinary crops of the farm raised for
feeding purposes is exceedingly small:
it is only in those bye-products which
have to be bought by the farmer, such
as linseed and cotton cakes, that oil
exists in large quantities. These cakes
are, however, made by those whose chief
object is to extract the oil, and conse-
quently of recent years, what with im-
proved machinery and experience gained,
the amount of oil which has been left in
these bye-products has been gradually
diminishing. By a new process—rapidly
extending 1n America, and not unlikely
to render in course of time the linseed-
cake obsolete—oil is now being extracted
with chemicals from the ground seed or
meal, without pressure, leaving an ex-
tracted meal, instead of, as formerly, a
hard - pressed cake. Hence it behoves
the farmer to ask at once, Was it the oil
contained in these cakes that made them
valuable ? and to what extent, if any,
are they depreciated by this diminished
proportion of oil ?

“Had the old notion that oil in the
cake went direct to form fat in the ani-
mal been true, undoubtedly these cakes,
when rich in oil, would lave possessed
great value. But we have seen that this
does not take place. What is more re-
markable is the fact now proved, that
the direct reverse is what happens.
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Oily Food Decreasing Milk.—* Ex-
periments have shown that by increasing
the fat in an animal’s food the fat in the
milk is decreased; and the explanation
of this has been found in the fact that
fat retards and does not facilitate that
decomposition of protoplasm which re-
sults in the production of fat. To the
dairy-farmer and to the fattener of live
stock this fact is of immense importance,
and proves that large quantities of oil in
the food are objectionable; hence, in-
stead of being a constituent which ma-
terially enhances the value of linseed or
cotton cake, it may be deemed, for their
purposes, of secondary importance.

0il Valuable for Sheep.—*“But if
oil has this remarkable power of pre-
venting a waste of the nitrogenous con-
stituents of the body, it is evident that
for animals like sheep, which have to
wander far to get off scanty herbage
their necessary food, any artificial food
which contained oil would be likely to
prove of greater advantage than one
deficient in oil.

Source of Fat—‘Then, what con-
stituent in the food is it which contri-
butes to this formation of fat in the
animal body ? This must depend partly
upon whether the fat so formed is stored
up, or whether it constitutes milk, and
for this reason, in the former case there
seems to be less nitrogenous waste than
in the latter. In milk we all know how
large is the quantity of nitrogenous
matter (casein) which is secreted simul-
taneously with the fat. But in the
building up of fat in the body, it would
seem that less nitrogenous waste takes
place. It has been so frequently pointed
out to farmers how the food contains,
and must contain, nitrogenous matter to
build up the nitrogenous constituents of
the body, that they will readily realise
the necessity of supplying large quantities
of this nitrogenous matter where the
waste is large, as in the formation of
milk. And the well-known properties of
bean-meal and pea-meal to increase the
flow of milk, and to augment the fat in
that milk, it is now easy to understand,
seeing that these substances are among
the richest in nitrogenous constituents,
and so eminently adapted to meet that
nitrogenous change which produces milk.

“But, in the fattening of the pig,
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while the protoplasm of the body is
producing fat there seems to be little
destruction of nitrogenous matter, and
kence it is possible to satisfy the wants
of this protoplasm by merely supplying
those elements which are being thrown
off as fat. These elements are, in the
language of the chemist, carbon, hydro-
gen, and oxygen, and there can be no
doubt that we might supply them to the
protoplasm by feeding animals on oil.
But fortunately they can be supplied at
far less cost, and with equal efficacy,
either as starch or sugar, both of which
also contain carbon, hydrogen, and oxy-
gen; and hence it is that starch and
sugar are the chief constituents of those
foods which have from time immemorial
been known to produce fat.

Value of Qil in Food—*1f, then,
the conclusions that we have arrived at
are correct, that oil in the food does not
produce fat in the animal directly, while
this fat can be equally well produced
from starch and sugar, what is the value
of this oil ¥ Every substance which is
absorbed into the blood becomes, sooner
or later, oxidised, and by that oxidation
produces heat ; hence it is that the heat
of the body is maintained. Owing to a
larger quantity of carbon and hydrogen
in fat requiring oxidation than there is in
starch or sugar, the heat that one pound
of fat will produce is more than two and
a half times as great as the heat pro-
duced by one pound of sugar ; and so fat
may be said to have two and a half times
the value of sugar.

¢ Again, nitrogenous matter also con-
tains carbon, which, by its oxidation,
gives rise to heat in the animal body.
Having performed its chief function of
supplying nitrogen, there will then be a
quantity of carbon still unused and ca-
pable of being oxidised. This quantity
has been calculated, and it is found that
the residual carbon in 2.5 grams of nitro-
genous matter would generate by its oxi-
dation about as much heat as 1 gram of
fat. Further, it is highly probable that
this residual carbon is the very portion
of its food out of which the protoplasm
forms fat.

Albuminoids compensating for
Want of Oil— But that I shall not
discuss here, suffice it that for our pur-
pose we may safely estimate that every
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2.5 grams of albuminoids can replace 1
gram of fat; or in other words, that in
two cakes, one rich in oil and the other
poor in oil—one, say, containing 1o per
cent, and the other 4 per cent—-the dif-
ference in the amount of oil would be
amply compensated by the latter contain-
ing 15 per cent more albuminoids—that
is, two and a half times as much as the
deficiency of oil. But this excess of
albuminoids would more than amply
compensate for the deficiency in oil: it
would add to the value of the cake by
that portion of the nitrogenous matter
not so utilised. "Where we have linseed-
cakes poor in oil, it will be invariably
found that they are richer comparatively
in nitrogenous matter, hence the albu-
minoids will, to a certain extent, compen-
sate for the loss of oil.

Value of Fat per Unit—“ We have
thus seen that 2.5 grams of carbohy-
drates, and 2.5 grams of albuminoids, are
each equally capable of replacing 1 gram
of fat; and probably the true value of
fat as a constituent of the food of animals
will lie between these extremes. In an
article written some years ago, I came to
the conclusion that a fair price for the
constituents of feeding-stuffs was 1s. per
unit for carbohydrates, and 2s. per unit
for albuminoids; and I then estimated
the fat as worth zs. per unit. I am now
inclined to think this was a little below
its real value, and that 2s. 6d. might with
advantage be taken as a more correct
standard.

Oil and Milk-production.—* After
carefully studying the facts stated above,
I do not think the dairy-farmer will in
any way fear the diminishing amount of
oil found in linseed-cakes. That it is
not essential to milk-production may be
considered as proved in theory ; and the
remarkable results which have been ob-
tained by the use of Cleveland meal—
that is, linseed-meal from which the oil
has been extracted chemically—show that
practical results confirm that view. Sev-
eral of the prize-winners at the recent
milking trials at the show of the British
Dairy Farmers’ Association had been
partly fed upon this meal, and the
owners of the cows so fed have one and
all certified to the improvement in both
the quality and the quantity of the re-
sulting milk-supply.

U
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Oil and Beef-production.— “ With,
however, fattening animals, such results
would not be obtained without the addi-
tion of large quantities of carbohydrates.
For, if too large a proportion of albumin-
oids be given to fat animals, it will result
in a loss and not in a further gain of fat.

Practical Conclusions as to Oily
Food.—* The practical conclusions to be
derived from this study are many and
important, and some will be evident to
those engaged in the feeding of dairy
stock. They will see that the desire,
which so many have, for cakes rich in oil
is one which they can afford to dispense
with ; that the feeding with linseed-meal
—whole meal I refer to—is a mistake;
and that equally good results would at-
tend the use of the same meal after the
oil had been extracted. And it would
have a further benefit : it would admit of
a certain amount of the inferior corn pro-
duced on the farm and not saleable, being
used with advantage as food in the place
of this oil. While, lastly, I would espe-
cially urge the attention of those who
consider 1t advantageous to buy oil and
mix with the food to the facts contained
in this paper, for I cannot believe that
one tithe the money so spent is ever
recovered.”

ENSILAGE.

The preservation of food for live stock
being the sole aim and end of Ensilage,
a description of this excellent modern
development may appropriately enough
be presented here. The feeding merits
of stlage, which is the product of the pro-
cess of ensilage—the food preserved by
the system—will be more easily estimated
when the theory and practice of ensilage
are clearly understood. And before pro-
ceeding to describe the different methods
of feeding cattle in winter, it is desirable
to learn all that is worthy of being
learned about all the kinds of food in
use.

Ensilage is an entirely new branch of
farm practice, its development in the
United Kingdom dating from 1882. In
a sentence, 1t may, be defined as the pre-
servation of green food by the exclusion
of air. In a modified sense the practice
1s an ancient one.

History of Ensilage.— From time
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immemorial the storage of grain in
underground pits for preservation has
been practised in Eastern -countries.
Pliny speaks approvingly of this method
as being adopted, in his time, in Thrace,
Cappadocia, Barbary, and Spain. Varro
indorsed his opinion of its merits, and
asserted that wheat could be thus kept
sweet and entire for fifty years, and millet
for a century. The main object, especi-
ally among nomadic tribes, was to pre-
vent marauders or victorious enemies
from obtaining their stores of food.

In later days the practice was
adopted — in Spain for example — for
commercial reasons, as by its means the
surplus in years of plenty and low prices
could be kept for disposal in times of
scarcity and high prices. In Mr H. M.
Jenkins’s valuable article in the Royal
Agricultural  Society’s Jowrnal (xx.,
second series, 1884) on “The Practice
of Ensilage at Home and Abroad,” some
interesting details are given of the adop-
tion of the system for the preservation of
grain in France.

It appears to have been in Germany
that the system of ensilage was first ap-
plied to the preservation of fodder crops,
as distinguished from grain. So far back
as 1843, Professor Johnston gave a de-
tailed description of the German system
of making “sour hay,” in an article in
the Transactions of the Highland and
Agricultural Society; and extracts from
the article were given in two former edi-
tions of Z%e Book of the Farm.

In 1874, Professor Wrightson in his
“ Report on the Agriculture of Austro-
Hungarian Empire,” published in the
Royal  Agricultural Society’s Journal,
remarked that “the system of making
‘sour hay ’ is also well worth the atten-
tion of English agriculturists. Tt is done
by digging graves or trenches, 4 feet by
6 or 8 feet in depth and breadth, and
cramming the green grass or green Indian
corn tightly down into them, covering
the whole up with a foot of earth. The
preservation is complete, and the wetter
the fodder goes together the better, .
This sour hay affords a capital winter
fodder, and when cut out with hay spades
it is found to be rich brown in colour, and
very palatable to stock.” Herr Reihlen,
of Stuttgart, was one of the earliest ad-
vocates of this method, in letters pub-
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lished by him in 1862 and 1865. These
were translated and communicated to the
Journal & Agriculture Pratigue of France,
by M. Vilmorin-Andrieux, in 1870.

To M. Goffart, however, unquestion-
ably belongs the honour of first directing
general attention to the subject. This
he did by his book, Manuel de la Culture
et de I'Ensilage des Mais et autres four-
rages werts, published in 1877. The
translation and publication of this work
in New York, in 1879, moved American
farmers—who had, however, somewhat
earlier given attention to the subject—to
vigorous adoption of the system. Sev-
eral accounts of their successful endeav-
ours crossed the Atlantic, and served to
awaken some interest among British
agriculturists in the subject.

Introduction into Great Britain.—
But it was from France that the first real
impulse came m 1882——although before
then several stray silos had been ten-
tatively erected by experimenters in
various parts of the country. At the
Reading show, in that year, Vicomte
Arthur de Chezelles—one of the largest
and most prominent practitioners in
France — was present, and by his de-
scription aroused the curiosity and in-
terest of those with whom he came in
contact. In particular, Mr Kains-Jackson
was impelled by his accounts to accept
his invitation to see for himself what he
was doing. In the autumn of that year
the result of his investigations appeared
in the columns of the Field and the Temes,
and at once attracted widespread inter-
est. Mr Kains-Jackson brought back
with him—after some difficulties with the
Custom-house authorities, who impound-
ed the novel product on suspicion of its
being some kind of tobacco—samples of
ensilage, and from that time the growth
of the system in this country dates.

Since that period its progress has been
astonishingly rapid, and its development
in various directions altogether unex-
pected. In 1884 the Royal Agricultural
Society took up the subject in its journal,
by the article above referred to, and the
Bath and West of England Society car-
ried out some interesting demonstrations
in connection with their Maidstone show.

Progress of Ensilage.—In 1883 the
Ensilage Commission —a private but
highly influential body, whose labours
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were indorsed by the Government, and
embodied in official Blue-books—sat and
collected a mass of invaluable evidencc.
The Agricultural Returns first included
ensilage in their survey in 1884, and
enumerated 610 silos as being in exist-
ence in Great Britain. The progress of
the movement is shown most concisely
and vividly by the figures for the follow-
ing years. In 1885 there were 1133
silos ; in 1886, 1605; and in 1887,
2694. In the last-named year there were
also recorded 136z * persons proposing to
make ensilage in stacks,” to which further
reference will be made.

Silos.

A silo was originally a pit—the word
being derived from the Greek oipos—
which, according to Liddell and Scott, is
““a pit or hole sunk in the ground for
keeping corn in.”” The word came to us
through the Spanish and French, in which
languages the » was naturally changed
to I.  Very soon, in practice, “a pit or
hole ” was found to be adaptable only to
special soils and situations, and a large
variety of receptacles for ensilage, both
below and above ground, have been con-
structed, which have very widely extended
the original term silo.

It would be impossible even to enu-
merate the different descriptions of silos
which have been adopted. From the
most elaborately designed and expensively
constructed buildings to the simplest
and cheapest “ converted " structure, the
variety of methods adopted has been re-
markable. Some idea of their diversity
may be gathered from the fact that the
cost per ton capacity has ranged from 8s.
up to 3os. or 40s., and even 50s.

Converted Silos.—In many cases old
ice-houses or barns have been converted
into silos at a comparatively trifling ex-
pense. One or two instances may be
mentioned. Mr W J. Harris of Haliwell,
Devon, made a silo out of a disused man-
ure-shed. It was 35 feet long, 18 feet
wide, and 1024 feet deep, with a capa-
city of 130 tons. The work was sub-
stantially done, a good slate roof was
added, and the cost was £ 110, or nearly
17s. per ton.  On the Marquess of Bute’s
home farm a silo, 18 feet long, 6 feet
wide, and 8 feet deep, was formed in
part of a barn, by running a brick parti-
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tion across, and cementing the floor and
walls. The cost was £10, 16s., and the
capacity 17 tons, or about 12s. per ton.
Lord Egerton of Tatton converted an old
ice-house in his park into a silo (fig. 119).
The walls on the inside were plastered
with cement, the original entrance being
blocked up, and a new entrance made at
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the top. The size was—diameter, 11
feet 6 inches; height to square, 12 feet
6 inches ; area, 104 square feet. A sec-
tion of this silo is represented in fig. 119,
which, by kind permission, we produce
from the Journal of the Royal Agricul-
tural Society of England (second series,
xx. 175). Mrs W. P. Paige, of Ongar,
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Fig. 11g.—Section of Lord Egerton's silo, showing its condition at the end of the third day's wovk.

A A A Boxes filled with bricks.

B Archway from the side of the bank, by which the silo is emptied.

¢ New brickwork,
» Height at which silo was weighted and settled
E Section of grass quite dry and top grass dead.

; condition of grass, juicy and damp with dew.

F Height to which grass put in on 4th and sth July had sunk to when opened on July 27.

¢ Man-hole used for filling.

adapted an old straw-barn at an expendi-
ture of only 10s., which was for the con-
struction of a door in one of the gable-
ends, the old door being boarded up.

New S8ilos.—Of the variety of spe-
cially constructed silos there is no end.
In many instances the first silo erected
was intended merely for experiment, and
it is scarcely fair to consider such struc-
tures and their cost in a practical account
of the system. The judges in the silo
and silage-stack competition, instituted
by the Royal Agricultural Society in the
winter of 1885-86, found that the average
cost per 5o cubic feet of six new silos in-
spected by them was 18s. 6d. It may be
mentioned that 5o cubic feet is commonly
calculated as equivalent to 1 ton of silage
capacity. Thejudges reported that ©“with
skilful and efficient management” the cost
for building a moderately large silo ought
not to be more than 1os. per cubic foot
of capacity.

Silos, Above or Below Ground ?—
The first question in making a silo is ob-
viously whether it shall be dug out or
erected. Sunk silos are in many respects
preferable, but the cost of excavation has
to be considered. Work of this kind
may be said to have a fixed rate of cost
in proportion to size, because, for a pit of
10 cubic yards of capacity, it is necessary
to dig out 10 cubic yards of soil ; and if it
be wished to make it two, three, or ten
times larger, there is two, three, or ten
times the amount of work to be done.

On the other hand, with a building the
cost is proportionately decreased accord-
ing to the size. If, for instance, the
length of each wall be doubled, the capa-
city is quadrupled, while the cost is, of
course, only twice as much. It must be
borne in mind that with sunk silos it is
almost invariably necessary to line them
with masonry or concrete. Many instances
are recorded—notably in America—where
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the simple “ hole in the ground silo has
been found practicable and profitable ;
but for the success of this special condi-
tions of soil and situation are required,
which are very seldom found in this
country.

From returns collected by the Agricul-
tural Department of the Privy Council
in 1885, giving details from persons pos-
sessing silos in Great Britain, it was
found that 420 silos were entirely above
ground, 450 partly below, and 100 al-
together beneath the surface.

M. Goffart’s Silo.—The plan of a
silo to which Lord Walsingham’s £10
prize at the Norfolk Agricultural Show in
1885 was awarded, was after the model
recommended by M. Goffart—viz., with
straight sides and semicircular ends, the
total length in clear being 32 feet, the
width ¢ feet, and the depth 1074 feet.

Mr T. Potter, in his admirable book
on the Construction of Silos, remarks,
that to construct a silo of this description
would require 76 lineal feet of walling,
and contain 270 cubic feet for every foot
in depth; whereas the same amount of
walling would build a square silo contain-
ing 333 cubic feet for every foot in depth,
ora gain of about 23 per cent in capacity.
In fact, there seems to be no advantage
in rounding the ends of the silo, in spite
of M. Goffart’s high authority for the
design.

Mr Potter sums up a consideration of
the subject from an expert point of view
thus: “For all practical purposes there-
fore, the site of silos, their depth in the
ground, their height above ground, their
length and width and general contour,
whether elliptical, circular, or rectangu-
lar, is a matter of convenience and local
circumstances ; but if the cost is to be
the main point, and simplicity of con-
struction the second, then a square silo,
or group of silos, whose boundary-line
forms a square, and the individual silos
contained therein are also square, is un-
doubtedly the best.”

Hillside Silos.—A very favourite form
of silo is one constructed against a hill-
side, so that it can be both filled and
emptied on the level. One of the earliest
and best of this kind was that of Mr H.
A. Brassey, which was utilised during
the Maidstone Show of the Bath and
West of England Society and Southern
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Counties Association in 1884, for a series
of interesting operations, which were, in
fact, the first in connection with any
agricultural exhibition in this country.
The silo was thus described by Mr R. H.
Rew, assistant-secretary of tlie Ensilage
Society, in the Jowrnal of the Bath
and West of England Soctety: “Taking
advantage of a slope in the ground, the
earth was banked up on the upper side,
and a roadway cut on the lower side, so
that while the top of the silo was flush
with the land, the bottom was also ac-
cessible to carts upon the level. The silo
was subdivided into six equal compart-
ments, three on each side of a central
passage. All the walls, both external
and internal, as well as the floor, were
substantially built of concrete, and the
silo formed a permanent erection of the
most durable kind. Each of the
six compartments had an area of 12 feet
x 10 feet. The uniform depth through-
out was 10 feet 6 inches. Two rolling
roofs of corrugated iron were placed on
rails running from side to side. Each of
these covered three silos. Subsequently,
however, a third roof was added for the
passage, and the rails were altered to run
from end to end. Each of the compart-
ments had a doorway about 2 feet 6
inches x 6 feet, giving access for con-
venience of cutting out the ensilage.
These, of course, were bricked up before
filling. The capacity of each of the com-
partments—adopting 5o cubic feet to the
ton as the standard of computation—
would be theoretically about 24 tons, or
a total capacity of something like 220
tons for the whole silo, including the
central passage.”

The cost of this structure was consid-
erable, being as follows: silo, /135,
gs. 6d.; weighting, £57, 6s. 6d.; roof,
Azo0; total, £392, 16s., or about 35s.
per ton of capacity. The silo was, how-
ever, put up without special regard to
cost, being intended in the first Instance
for experimental purposes. Some four or
five different methods of pressure were
also tried, and this, of course, added to
the outlay.

Chezelles Silo.— One of the most
famous silos is that of Vicomte Arthur
de Chezelles at Boulleaume, Chaumont-
en-Vexin (Oise), France (fig. 120). It
is 206 feet long by 21145 feet wide,
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and 15 feet deep, being, it is said, the
largest in the world. It is enmtirely be-
low the level of the ground, and is con-
tructed of masonry, covered with a coat-
ing of cement. The walls are about
234 feet thick at the bottom, and about
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Fig. 120.— Transverse section of M. de Chezelles's
“Grange Silo."1

1% foot at the top. The Vicomte com-
menced with an uncovered silo, and suc-
ceeded very well by covering the top with
a mass of straw. He soon “recognised
the necessity ” of sheltering this same
straw under a roof, and by this means to
make a large shed where he could place
his wheat and oats instead of stacking
them. The silo cost {160, and the
covering £240: total, £ 400.

In 1882 the produce of 170 acres of
trifolium, sainfoin, lucerne, tares, and
artificial grasses was ensiled in this silo.

Concrete Silo.—In 1882 a silo was
erected on the estate of Lord Ashburton
at Alresford, on a very convenient plan.
A very eligible situation was found on a
spot where two roads ran parallel with
each other, with just a suitable distance
between to give ample room to build a
silo, one road being level with the ad-
joining farm-buildings, and the other an
ascent to higher ground. A silo with
three compartments, and a total capacity
of about 96 tons, was substantially built

1 Jour. Royal Agric. Soc. Eng., xx., sec.
ser., 208,
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of concrete, with corrugated iron roof, at
a cost of £113. .

Bentall’s Silo.—Of above-ground silos
that of Messrs E. & H. Bentall is a notable
type. It is a rectangular building, 25
feet in height, divided by a party-wall
into two equal chambers 11 feet
square, each chamber being capable
of containing so tons of silage. An
opening 2z feet 6 inches in width,
which commences 5 feet from the
ground, and continues to the top of
the silo, is left in the middle of the
front wall in each chamber. Through
these openings the silo is filled and
emptied. A crane which swings
between the two openings, and a
winch standing on the ground di-
rectly beneath it, constitute the
necessary appliances for filling,
emptying, and weighting the silo.
Dead weight in the form of basket-
fuls of pebbles supply the pressure.

Silo with Lever-pressure.—Mr
C. G. Johnson erected in 1883 a silo
with special lever-pressure. It was
built of brick, with slated roof. It
was 18 feet long, 10 feet wide, and
28 feet high up to the eaves, but 6
feet of this height was left for work-
ing the machinery, so that the total
capacity, at 5o cubic feet to the ton,
would be about 8o tons. But Mr John-
son’s silage weighed very much more
than usual, as it reached 6o 1b. per cubic
foot ; and at this rate, if the whole space
were occupied, fully 100 tons could be
put in. The total cost of the silo and
apparatus was about A150, of which
A£65 was for masonry, £ 40 for pressing
apparatus, and the remainder for roof,
&e. ; but Mr Johnson was his own en-
gineer, and the cost would have been
higher had a professional man been em-
ployed to superintend the work. Deduct-
ing £ 40 for pressing apparatus, the cost,
at the same rate as in other cases, would
be about 22s. per ton.

Concrete Slab Silo—Among special
forms of silos, those made of portable
concrete slabs have been a good deal
used. Mr A. M. Cardwell gave in The

"eld the following estimate, based on
his own experience, of the total cost of a
concrete slab silo, 24 feet long, 12 feet
wide, and 12 feet deep, including roof,
bricks for weighting, &ec.: silo, £23;
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fixing, £1; concrete floor, £z; car
riage, £2; bricks for weighting, £10;
roof, £ 10—total cost, A£5o.

Wooden Silos.— Wooden silos have
also been a good deal recommended since
it was discovered that lateral pressure
was practically non-existent in making
silage. Messrs F. W. Reynolds & Co.
in particular brought out a serviceable
form of this kind of silo, being of a cir-
cular shape, and the planks jointed so
as to exclude the air.

Methods of Pressure.

The methods of obtaining pressure in
silos are as varied and numerous as the
forms of the silos themselves. Dead
weights—earth, stones, bricks, iron, &c.
—were the elementary form, and are
still largely used. The labour of putting
on and taking off the weight is, however,
obviously great, and this led to the in-
troduction of mechanical appliances.

Mechaniecal Pressure.—Space would
fail to give an adequate idea of the
many ingenious mechanical contrivances
which have been adopted for pressing
silage. Jacks, screw and hydraulic, have
formed one of the favourite modes of
obtaining pressure. In the silo of Mr
John Morris, which won the prize in the
silo competition of the Royal Agricul-
tural Society of England, for instance, a
screw-jJack was used.

Potter’s Patent.-— The first applica-
tion of mechanical pressure for which a
claim for patent rights was made, was
by Mr T. Potter, who introduced the use
of a hydraulic jack. A pair or more
of loose transverse beams being placed
across the “covering boards” on the top
of the silage, the jack was applied at
each end of each beam by inserting the
foot into successive notches in iron up-
rights fitted to the wall of the silo for the
purpose.

Reynolds’s Patent.—One of the ear-
liest patents taken out was that of Messrs
F. W. Reynolds & Co., which has come
into extended use. This consists of
pairs of chains, each imbedded in the
floor of the silo, and meeting over
the transverse beams, where they are
drawn together by means of a screw-
tightener.

Mr 8. H. Stocks has a well-known
method of screws running right through
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the silage,—and many others might be
mentioned.

Stack Enstlage.

Since 1885 the system of ensilage has
developed in a direction which was cer-
tainly not contemplated at its introduc-
tion to this country. Its whole history
—mnot only from the earlier practices of
Eastern nations, which gave the first idea
of the principle, but among those who in
France and America had extensively used
it before it became known in Great
Britain—implied that the making of en-
silage necessitated a silo.

When, however, the subject became
one of careful and scientific inquiry, it was
found that there was no lateral pressure
in the silo, whatever weight might be
imposed. This having been realised, the
idea of taking away the sides altogether
—or, in other words, making a stack—
followed before long. Tt is perhaps due to
that healthy spirit of dissatisfaction which
is so thoroughly British that no sooner
was the practice of ensilage as carried
out successfully in France and America
introduced here than efforts were imme-
diately commenced to improve upon it.
Not content merely to accept the ex-
perience of such men as M. Goffart,
Vicomte Arthur de Chezelles, and Mr J.
M. Bailey, and to imitate them, British
agriculturists have struck out entirely
new lines for themselves, and have, no
doubt, carried the principle of ensilage
very far beyond anything which these
pioneers of the system contemplated.

Stacks v. Silos. — Ensilage stacks
start, as will be generally admitted, with
two points of great advantage in their
favour. The first is the saving of capi-
tal. The erection of a silo is an under-
taking which only comparatively few
tenant-farmers can seriously contemplate.
But supposing they obtain the landlord’s
consent, so as to enable them to bring it
if required under the Agricultural Hold-
ings Act, and supposing also that they
have the money to sink in building, there
is still & second important consideration.
A silo, being fixed, necessitates a great
deal of cartage, and green fodder, as
everybody knows, is not a cheap sub-
stance to carry long distances. A stack,
on the other hand, may be erected, like
a hayrick, wherever the crop is, or
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wherever it may be most handy for cut-
ting out.

On the other hand, against the stacks
must no doubt be placed a larger per-
centage of loss, not only by reason of the
waste at the sides, but also probably by
evaporation. The latter loss, however,
is one as to which very little accurate in-
formation appears yet to exist.

Sweet and Sour Silage.

There is one other point which may be
mentioned as between stacks and silos.
It is as to sweet or sour silage. “Sweet”
and “sour” are arbitrary terms which
have perhaps been somewhat abused in
the ensilage controversy. FPerfect silage
—that at which all makers should aim—
is neither the one nor the other. But it
may be observed that it is easier to make
“sweet ” silage in a stack, and “sour”
silage in a silo. That is to say, in a stack
the temperature rises very rapidly, and
the difficulty lies often in preventing too
great heat. In a silo it may be necessary
to wait at intervals for the temperature
to rise, and the work of filling has thus
to be interrupted.

Making Sweet Silage—The credit
of discovering and making known the
process by which sweet silage may be
produced belongs to Mr George Fry of
Chobham. Until the results of Mr Fry's
experiments were made known in 1884,
the invariable custom was to apply pres-
sure directly the silo was filled, and the
product was sour silage. Mr Fry filled
his silo without close packing, and de-
ferred weighting the mass for two or three
days, until the temperature of the silage
rose to about 120° or 140° Fahr.,, when
the top of the silo was covered and
pressure applied. Mr Fry’s theory is,
that this temperature, about 120° Fahr.,,
is sufficiently high to kill the bacteria
which produce acid fermentation ; and if
the bacteria be thus killed, and the silo
then covered and weighted, the enclosed
mass of green fodder will remain sweet,
and be practically preserved under the
same conditions as fruits, vegetables, or
meats are preserved when canned.

The late Dr Augustus Voelcker at-
tached great importance to Mr Fry's
experiments, and remarked, that it cer-
tainly is a fact that silage, showing not
more than a trace of acidity, and as sweet
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and almost as aromatic as well-made hay,
has been made by Mr George Fry, and
could be made by anybody who would
strictly adopt the directions which he
gives for making sweet silage.”’!

Relative Value of Sweet and Sour
Silage.—Into the vexed question of sour
versus sweet silage it would not be profit-
able to enter at any length. The weight
of evidence has certainly gone of late
against the intense acidity which distin-
guished some of the silage first made.
The progress of “sweet ” silage has, as
just indicated, been greatly accelerated
by the introduction of stacks. In a silo
the natural form of silage made is, under
ordinary conditions, more or less acid ; in
a stack, on the other hand, the natural
form is “sweet.” The difference is merely
a matter of temperature during making.
As a matter of practice, from 130° to
140° will be found, as a rule, to make
first-rate silage, without any unpleasant
odour, and with the food constituents
of the crop as well preserved as is possi-
ble. The tyro may find slight variations
in dealing with different crops, in varied
stages of growth, and under diverse con-
ditions of weather, &c., but these experi-
ence alone can properly teach him. He
will find that in a silo the difficulty is
usually to raise the temperature suffi-
ciently, and in a stack to keep it down
sufficiently.

‘With the aid of a stack-thermometer,
it is easy to ascertain exactly the rise
and fall of temperature in either a silo
or silage stack. An ingenious thermo-
meter, designed for the purpose (Vipan
& Headly, Leicester), is represented in
fig. 121.  See also fig. 5.

This thermometer is constructed of
light steel tubing, pointed with a taper
spiral and cranked handle at the other
end. By turning the handle the spiral
cuts its way and draws the tube into the
position required. A self - registering
thermometer, protected by another steel
tube, is lowered or allowed to slide to
the bottom of the steel tube, and, after
remaining for five minutes, raises the
mercurial index to the maximum tem-
perature; it is then drawn out of the
tube and the exact temperature can be
rcad off at leisure as the index remains

1 Jour. Royal Agric. Soc. Eng., xix., sec. ser., 483.
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stationary. This is a most important
point, as it is not easy to ascertain by
an ordinary thermometer the correct
temperature, owing to the mercury run-
ning back while drawing it out of the
tube and reading off the temperature.
With a silo the making of sweet silage
is almost impracticable, owing to the need
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of interrupting operations at intervals to
allow the temperature to rise. However,
as has been previously remarked, dogma-
tism is not possible with regard to the
best kind of silage, seeing that, with all
varieties, records of admirable results are
in evidence.

It has, in many cases, been found that

Fig. 121.—Selfregistering thevinoneter.

A Thermometer, showing self-registering index,
B Showing thermometer in position when lowered to the bottom of the tube.
¢ General view of ensilage thermometer.

sweet silage does not keep fresh and free
from mould so long, after being cut out of
the stack or silo, as do most kinds of sour
silage.

Analyses of Sweet and Sour Silage.
—The extensive and successful experi-
ments made by Mr Colin J. Mackenzie of
Portmore, Eddleston, have done much to
bring the merits of ensilage under the
notice of Scotch farmers. He has made
both sweet and sour silage very largely,
and the results have been most satisfac-
tory. He remarks that ¢ the cattle pre-
fer the sour to the sweet silage; that no
harm appears to occur if a silo be left
without addition being made to its con-
tents for many days; and that, in spite

Water
Solids

Solids (dried at 212° Fahr.)—
Albumen '
Non-albuminoid nitrogenous matter reckoned
as albumen
Carbohydrates
Ether extract
Woody fibre
Ash

of the great heat produced in the manu-
facture of sweet silage, there does not
appear to be any greater loss of moisture
than in sour silage. The steam was al-
ways found condensed on the upper layer
of grass. The waste on the top of the
silos was about equal, and did not exceed
3 inches.” TFrom sweet and sour silage
made by Mr Mackenzie at his farms of
Earlypier and Harcus — from grass cut
from lea which had been saved from
pasturing for the purpose—Dr A. P.
Aitken took samples for analysis. The
silos had been filled in the autumn of
1886, and the samples were taken from
the silos in the following March. They
gave the following results :—

EARLYPIER. Harcus.

Sweet. Sour, Sweet, Sour.
75-09 76.08 69.39 77.77
24.91 23.92 30.61 22.23
100.00 100.00 100,00 100,00
6.52 6.33 6.71 6.33
4.43 3.64 2.02 2,28
44-55 46.18 46.05 47.87
6.20 5.95 6.85 6.35
28.85 25.15 30.20 28.70
9.45 12.75 8.17 8.47
100.00 100,00 100.00 100.00
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Commenting upon these analyses, Dr
Aitken says that, “upon the whole, it
would seem that there is very little dif-
ference between sweet and sour silage;
but what little difference there is, is in
favour of the former.” !

Dr A. Voelcker gives the following as
the analyses of two samples of sweet
silage sent to him by Mr G. Fry of
Chobham :—

Silage from  Silage from

Clover and Meadow-

Rye-grass. grass.

Moisture . 75.80 74.40

Albuminous compounds?! 2.53 2.56
Sugar and other carbo-
hydrates soluble in

water 5 1.43 2.99

Crude vegctable fibre 18.31 17.90

Mineral matter (ash) 1.93 2.15

100.00 100.00

1 Containing nitrogen 0.40 0.40
Volatile acids, calcu-

lated as acetic acid 0.01 0.02
Non-volatile acids, cal-

culated as lactic acid  0.01 0.02

The following is the analysis by Dr
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A. Voelcker of sweet silage made by
Lord Middleton, Applecross, Ross-shire,
from oats cut green and chaffed :—

Water d 74.80
Albuminous compounds! 2.18
Sugar and other carbohy-
drates soluble in water 2.78
Crude vegetable fibre 18.84
Mineral matter (ash) 1.40
100.00
1 Containing nitrogen 0.35
Volatile acids, calculated
as acetic acid 0.07
Non-volatile acids, calcu-
lated as lactic acid 0.01

These analyses by Dr A. Voelcker are
taken from the Jowrnal of the Royal
Agricultural Society of England, vol. xx.,
part ii., second series, to which he con-
tributed a valuable paper upon the
“Chemistry of Ensilage.”

Examples of Stack Ensilage.

The best method of bringing the ad-
vantages of the stack system under the
attention of practical farmers is to quote

the experience of those who are now

v Trans. High. Agrie. Soc., xix., 1887.

g. 122, —Fohnson’s ensilage press.

carrying it out. This might be easily
done to a great extent. It will suffice,
however, to give one or two recent com-
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munications from representative men who
use different methods to secure similar
ends.

Johnson’s Ensilage Press—Mr G.
M. Allender, ex-chairman of the London
Farmers’ Club, has extensively used en-
silage made in stacks by the well-known
method patented by Mr C. G. Johnson of
Croft, Darlington, fig. 122. The Ayles-
bury Dairy Company, of which Mr Allen-
der is managing director, are sole agents
in the United Kingdom for this *wire-
rope ” method. The method, especially
in its lately improved form, has been
very successful in winning honours in
competitions held by the Royal Agricul-
tural Society, the Ensilage Society, and
other public bodies.

Writing in August 1887, Mr Allender
gave the following as his experience with
silage stacks :—

“I consider that the ‘outside’ does
not exceed 2 per cent, by weight, of the
stack—that is, of a 75 or 100 ton stack
—neither is this ‘outside’ altogether
waste, as our experience is, that thrown
to store cattle in a yard, they pick out
a good deal of it—indeed, very little is
actually lost. I do not know of any
means for preventing this small amount
of ‘outside,” neither do I consider that
any precaution is necessary, as the loss
is not greater, by weight, than in any
ordinary hayrick. Care should be taken
not to allow the stack to be cut or
trimmed, as thereby much greater waste
is caused—when left rough, only pulled,
the ends form, as in a rick of hay, a
natural coat.

“The advantage of the stack over the
stlo, I think, does not admit of argument.
In the stack system the stack may be
made in the field in which the crop is
grown; and as a good crop of ‘green
stuff” will weigh from 8 to 12 tons per
acre, as against 35 to 5o cwt. of hay, the
haulage at a busy time of year of such
a bulky crop is of great moment. In
winter, when the food is required, haul-
age is cheaper—further, I think the food
is of better quality.

“1 do not say that silage is a cure for
all evils, but in a wet season it enables
the farmer to store a lot of useful food
for the following winter, and in an ex-
cessively dry season such as this, it
places at his disposal a breadth of green
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food which otherwise he would not have
provided for himself.”

Reynolds’s Method of Pressure.—
The name of Messrs F. W. Reynolds
& Co. lhas already been mentioned in
connection with their methods of pres-
sure for silos. Since the introduction of
stacks they have adopted the same sys-
tem of chains and screw-tightener for
use in stacks as well as silos, fig. 123.

Yig. 123.—Reynolds's ensilage press.

As to their experience of the stack and
silo systems, they write :—

“We have always held, and still main-
tain, that the silo is best, as it excludes
the air more perfectly, thereby prevent-
ing waste at the sides, and at the same
time stays the excessive evaporation that
goes on continually in a stack. The first
cost of a silo is no doubt a great draw-
back ; but the saving effected by its use
is far more than the interest on the capi-
tal invested. On account of this saving
in first cost, we have sold probably as
many sets of our patent appliances for
stacks as for silos ; but our own practical
experience, and the reports we have re-
ceived from purchasers of our system,
tend to show that the loss in a silo sel-
dom exceeds 1o per cent, whilst in a
stack it is always over 3o per cent.
Our principal competitor once agreed
with us that the loss in a stack was fully
one-third of the weight put into it, and
we have seen on his farm at least 18
inches of waste in places, or varying
from this to 1 foot.

“Mr C. 8. Roundell (late M.P.) once
made some useful experiments in stack
silage with our patent pressure. He put
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in sixteen waggon-loads, the produce of
about six acres, taking four days. After
four days they cut down the sides, and
added the trimmings to the top. The
temperature was as follows: 3d day, 9o’
Fahr.; 4th and sth, 120°; 12th, 130°;
22d, 135°; 43d, 137°; 53d, 140° It
remained at this heat for a month, when
it gradually declined to 122° during six
weeks, when it was cut out. With refer-
ence to the silage he remarks as follows:
‘The silage is turning out very satis-
factory, only 2 or 3 inches of mouldy
stuff or waste on the outsides, with 4 or
5 inches of ditto on the top. The cows
and horses eat it readily, cut out and
mixed with hay and chaff.’

“A stack we built at our works in
Blackfriars reached a temperature of
156° : this had from 6 inches to 1 foot
of waste on the outsides, the remainder
being excellent. The loss from evapora-
tion, however, was considerable, and was
fully one-third of the weight put in.
The following is Dr A. Voelcker’s anal-
yses of two samples cut from different
parts of the stack :—

Light. Dark.
Per cent. Per cent.
Moisture 72.24 59.53
Acetic acid 0.16 0.67
Lactic « 0.33 1.48
Digestible fibre, &c. 11.30 12.28
Indigestible (woody) fibre 9.35 14.57
93.38  88.53”

It may be mentioned that at the latest
competition of the Ensilage Society the
“gilver medal” was won by Mr J. G.
Platt with a sample of ensilage made in
a stack by Messrs Reynolds’s system of
pressure, the “gold medal ”” being won by
asample made in a silo with dead weights.

Blunt’s Patent.—A system of pres-
sure very largely in use is that known as
Blunt’s patent (fig. 124), which is manu-
factured by the Ensilage Press Company
of Leicester. It combines the two prin-
ciples of the screw and lever, and one
main advantage claimed for it is that
by its means “continuous pressure” is
secured.

Mr E. T. Blunt, who is a practical
farmer, farming a mixed farm in the
neighbourhood of Leicester, was one of
the earliest adherents to the ensilage
system, and has devoted a great deal of
time and attention to its investigation.
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Pearson’s Roller Process.—The suc-
cess of the method of pressing silage by
water-ballast rollers, patented and manu-
factured by Messrs T. Pearson & Co.,

Yig. 124.—Blunt's ensilage press.

‘Wolverhampton, has done much to pop-
ularise the practice of ensiling in open
stacks. This process is illustrated in fig.
125, which is almost self-explanatory.
It will be seen that the width of stack is
15 feet ; the length of stack is made up
of the 5-feet sections (which may be 6,
making it 3o feet or more, if desired).
The grass is first laid down in 12-inch
thick layers (or courses), and then taken
in sections of 5 feet as shown on Nos. 1
and 2. The roller being 5 feet long,
covers this space in rolling. The roller
has just finished the pressing of No. 1
(from side to side in the direction the
boards run), and has been turned to be
raised, on the two small angular blocks
marked A, to No. 2 section, where the
boards are being laid to receive it. No.
1 section, before it was pressed, was same
height (or thickness) as No. 2—viz., 12
inches.  Other sections are added, till
the desired length of stack is reached;
the boards on No. 1 are then removed
and relaid on the unpressed grass. The
boards are 16 feet long (6 inches allowed
to overlap each side of stack) and 9
inches by 1%4 inch thick. Strips of
wood, 2 inches by 2 inches, are nailed on
each end to act as “stoppers” against
the roller. The rz-inch thick layers of
grass are pressed to about g inches ; there-
fore the height from No. r to No. 2 is
only about 7 znches for the roller to
ascend, which occupies a few seconds
only.

The ensilage roller is 5 feet by 2
feet diameter, made hollow and closed
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at both ends. The material is plate-
steel. There is an inlet at one end for
filling with either water or sand, which
gives the ballast a weight for pressure.
But although the rollers are supplied
in this convenient form, Messrs Pearson’s
patent covers the use of any description of
roller or device used to press and make
ensilage in silo or open stack. The
roller, it will be seen, has no gearing or
mechanical attachments for its movement,
no frame or handle, but is simply moved
by the man pushing it in front of him.
A larger size is made, 5 feet by 214 feet,
for the strongest stemmed grasses,
bracken, d&c.

37

Messrs Pearson give the following
directions for the making of sweet silage
by their process: (1) You cannot press
too hard to exclude all air; (2) under-
pressed grass—sour silage ; (3) effectively
pressed—sweet silage; (4) build stack
in layers; (5) grass should be wet or

amp.

The roller weighs, say, 20 ewt. when
filled, and is 5 ft. x 2 ft. diameter.
Thus every foot is equal to 4 cwt. The

roller rests or grips on every two inches
of surface as it moves, and by the
passage to and fro of such a weight
it is obvious the amount of pressure
inflicted must be great.

Fig. 125.—Pearson’s ensilage roller system.
2

Messrs Pearson were the first to patent
mechanical presses for ensilage stacks.
They patented four systems early in
1884, two of which were illustrated and
described in Silos jfor British Fodder
Crops (Freld Office, 1884). One of
these was their combined wire - rope,
winding-drum, and lever system, which
they have since abandoned in favour of
their roller process.

Choice of Methods.

It will thus be seen that the farmer
who wishes to make silage has a wide
choice of methods. The two initial
questions to decide are—

1. Silo or stack.

2. Method of pressure.

On neither point is it possible to lay

down a rigid rule. The first must be
decided mainly by local or individual
circumstances. The result is—with due
care, equally necessary in both cases—
practically the same. Silage of the best
description can be obtained either by the
one or the other.

Neither is the method of pressure
adopted, whether on silo or stack, a
matter for dogmatism. Any one who
sets out for the first time to make silage
will have to investigate the matter for
himself. For a silo he will have the
choice between dead weight and various
mechanical appliances; for a stack he
will be practically restricted to a very
few mechanical methods. Dead weights
have been used on stacks, but the diffi-
culty of preventing them from slipping
off, as well as the labour of lifting up
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and down, virtually preclude them from
practical consideration.

Amount of Pressure.— Having de-
cided for a silo or stack, and having
arranged for the securing of sufficient
pressure—which, by the way, cannot be
safely calculated at less than a mini-
mum of 1oo lb. per square foot on silos,
and 200 lb. per square foot on stacks
—the question arises (if it has not previ-
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ously arisen), what to put in it? In
many cases less weight is employed, bl_lt
then the risk of making bad silage is
greater.

Chaffing for Ensilage.—In ‘the ma-
jority of cases the crop is put into the
silo or silage stack in its natural length.
In a good many cases, however, it is first
cut into short pieces. ~This no doubt
helps the success of the system, especl-
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Fig. 126.—Ensilage cutter and elevator.

ally with rank material ; but it, of course,
adds considerably to the expense. There
are many excellent chaff-cutters made spe-
cially for this purpose, one (Crowley’s)
being represented in fig. 126.

Crops for Silage.

The crops available for silage are many
and diverse. It is well to bear in mind
that the quality of the silage is directly
dependent upon the quality of the mate-
rial from which it is made. This may
appear to be a simple truism, but it is by
no means unneccssary to insist upon it.
In the early days of the system there
seemed to be a common idea that silage
was silage—so to speak—whatever it
might be made from. Thus a good
many people favour the notion that
coarse, useless grass, or waste substances,
might be ensiled and transformed into
valuable food. That such materials may
be, and are, made into silage with advan-
tage, is no doubt true; but it is essential
for those who use them to remember that
the process of ensilage does not give
them any higher feeding value, other

than possibly to make them more palat-
able or digestible to stock. No forma-
tion of food constituents goes on in the
silo or stack, and practically that which
a farmer puts in, that will he—if the
silage be well made—take out. It fol-
lows, therefore, that those who wish for
valuable silage must make it of a valu-
able crop.

Meadow - grass Silage.— The crop
most used in this country has been
meadow-grass. At the Smithfield com-
petition of the Ensilage Society for 188,
a prize was offered for the best sample of
meadow-grass silage, to be decided by
analysis. Thirty-seven samples were re-
ceived, and all of these were duly ana-
lysed by Dr John Voelcker. In the
Frield the thirty-seven analyses made
were epitomised in a table which estab-
lishes a useful standard of value. The
average percentages of the constituents
of the samples were worked out as fol-
lows in their natural condition, and also
when dried, with the addition for com-
parison of the average of fifty samples of
meadow hay :—
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Av f 1 7
rerge Stz mpes |y,
In natural Dried at Average of
state. 212° . 50 samples.
Water 71.42
Albuminoids ! RETYT 11.09 10.83
Indigestible fibre 9.33 32.65 30.35
Digestible fibre 10.39 36.35
Soluble carbohydrates 2.53 8.85 g
Volatile acids. 0.28 0.98 51.53
Non-volatile acids 0.42 | 1.47
Mineral matter 2 2.46 | 8.61 7.29
100.00 ‘ 100.00 100,00
1 Containing nitrogen 0.51 1.77 573
2 Including silica . 0.56 1.96

Water and Dry Food in Silage and
Hay.—The following table shows the
relative quantities of water and of dry
feeding substance in a ton of hay and a
ton of meadow-hay silage of different de-
grees of moisture-—one being the average
of the 37 samples above alluded to,
another being the driest sample in the
series (No. 26), and the third the wettest
sample ( No. 27), on the supposition of the

Hay

Driest silage (sample No. 26)
Average of 37 samples
Wettest silage (sample No. 27)

The above shows the number of gallons
of water contained in a single ton of si-
lage with different amounts of moisture.
But if we look at the quantity of water
which would have to be evaporated in
order to make the respective grasses into
hay instead of silage, the facts become
even more striking. To turn the driest
(No. 26) into hay of 15 per cent moist-
ure, it would only be necessary to evapo-
rate 20 gallons of water in making a ton
of hay; and except as an experiment, it
seems needless to put such very dry grass
into a silo. With the average samples,
however, at 71.42 per cent of moisture,
there would have to be 442 gallons of
water evaporated in making each ton of
hay. And with the wettest sample (No.
27) 1054 gallons, or more than 414 tons
of water, would have to be evaporated
for each ton of hay made.

quality being otherwise equal in all, and
that the hay is worth 8os. a ton of 2240
Ib. In a ton of hay, at the ordinary
average of 15 per cent of water, there
are 17 cwt. of dry food and 3 cwt. of
water ; and, at 8os. a ton, the value of
the dry material is a small fraction over
a halfpenny a pound. The quantities
and values are as follows :—

‘Water. Dry Food. Value.
Gallons. 1b. 5
34 1904 8 o
49 1748 73 6
160 640 26 11
191 334 14 o

Under such conditions, haymaking is
no enviable process, and one can readily
appreciate the remark made by Mr D.
Wood, in concluding his report from
Blairmore, Argyleshire, to the Ensilage
Commissioners: “ [f some of our scien-
tific experts had just one season’s experi-
ence in these wet Western Highlands, they
would bless the man who invented silos.”

Here, again, it may be remarked that
there are very considerable differences in
the qualities of grasses; and correspond-
ing differences will be found in them
after conservation in the silo or stack.
The rough “fog” of marshy grounds, or
the coarse herbage of woodlands, will
produce very different silage from that of
good upland grass.

Clover Silage.—Clovers make a fav-
ourite crop for silage. All kinds of clover
may be ensiled with advantage, and are
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readily made into good silage. For
second or third cuts of clover, as for
aftermath crops of grass, many have
used silos or silage stacks who would not
grow special crops for the purpose. Mr
George Fry of Chobham remarks: ¢ Z'-
foltum tncarnatum with us is cut in May
or early in June, and is a very heavy,
succulent crop. I have always found it
necessary, even in sunny weather, to cut
this crop in the morning and cart it to
the silo in the evening. In dull weather
it should be allowed to dry on the ground
for at least 24 hours before it is carted.”

In the Ensilage Socicty’s competition
for 1886, Mr H. M. Proctor of Spalding
took a prize for clover silage, and he
describes his practice thus: ¢ My en-
silage was made of green clover in an
open stack. On the top and outside of
the stack we have some waste, eight or
ten inches at least. I bought some rail-
way-sleepers for the bottom and the top
of the stack. Under and above them I
placed transverse beams, so as to fasten
the end of the fulerum by which T re-
ceived the needed pressure at one end of
the stack. By the same means I secured
the chains of the patent screw-press of
Reynolds at the other end of the stack.
I pressed the green clover in the above
way so as to prevent over-heat.

“T made my ensilage stack at four
times. The first cut was stacked as soon
as cut, and is good. Each time T raised
the stack to about 1z feet high, as high
as we could conveniently lift the green
clover. The heavy pressure we put on
the stack soon made it ready to raise
again. The second time the clover was
cut and stacked after a very heavy rain.
The next morning cut as we stacked the
ensilage. This is very good. The third
time we raised the stack, the clover was
not carted and stacked as soon as cut ; it,
too, is good ensilage. The fourth time
the clover was getting old, and is not
good. More waste, too. I am afraid to
name the weight of a cube yard of ensi-
lage, it is so very heavy.

“I may briefly mention how I am
using iy ensilage for feeding beasts—
viz.,, I give two beasts ensilage, mixed
with chaff, bran, meal, and cake; two
beasts half ensilage, half roots, mangels,
chaff, bran, mecal, and cake, as above;
two beasts roots, chaff, bran, meal, and
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cake, no ensilage. All the beasts have
the same weight of bran, meal, and cake.
I have no means of weighing the animals
to give an accurate test of the results of
the different ways of feeding, but will
give you the best I can from observation.
From my short trial of ensilage used in
the above way, I am of opinion my beasts
have done the best on a mixture of ensi-
lage and roots ; indeed, better than either
all roots or all ensilage, with chaff, corn,
bran, cake, &ec., as stated above.”

Lucerne and Sainfoin.—Lucerne has
made very satisfactory silage both in
France and in this country. In 1879 M.
Pornay was awarded a silver medal at
the district agricultural show at Bourges
for an excellent sample which he exhib-
ited there. Sainfoin is another legumin-
ous plant which has been ensiled with
suceess.

Tares.—Tares or vetches have been
found somewhat difficult to make into
good silage. There have perhaps been
more failures with them than with almost
any other crop. Nevertheless, with care
they may be easily made into valuable
silage, especially if the development of
acids be checked. Tares and oats have
been made into some of the best silage.

Rye-grass—Rye-grass has also been
made into silage, and for sewage farms
the system has been of much advantage.
Sewage rye-grass needs care in making,
but we have seen many first-rate samples
of silage from it.

Maize.—Maize, cut green, has been
very largely ensiled in ¥rance and
America. The recent introduction of its
cultivation in this country was a result
of the ensilage system. In fact, many
people seemed to think that it was neces-
sary to grow maize to make silage. This
was owing to the fact that in America,
where maize is grown so extensively, the
system of ensilage has been applied most
largely to it.

One reason for the fact that recent
attempts at the growth of maize have
been successful is, that in America the
area of maize-growing is being pushed
gradually farther north, so that now it is
possible to get seed from thence which is
practically acclimatised to this country.
Professor Long, in the Jouwrnal of the
Royal Agricultural Society (vol. xxiii.
part i), remarks: “There is fortunately
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now little difficulty in showing that the
uncertainty of the crop is reduced to a
minimum, and that its profitable nature
is beyond doubt. This minimum of un-
certainty relates chiefly to the north of
England, for observations extending over
several years lead me to believe that
south of the Trent maize germinates and
grows almost as readily as the cereals
common to this country.”

The advantage of maize as a fodder
plant is beyond question, though its
value lies not so much in its inherent
richness, as in its abundant growth and
consequent cheapness where soil and
climate are suitable. It is, no doubt, de-
ficient in nitrogen, and is not so nutri-
tious, weight for weight, as many of the
ordinary fodder crops of this country.
Its chief merit, however, lies in the enor-
mous weight per acre which a crop of
maize will produce.

In cold, wet seasons maize would no
doubt be a risky crop in this country;
and this year (1888) it has given unsat-
isfactory results in several instances in
the south of England.

Maize v. Grass Silage.— On Lord
Walsingham’s estate in Norfolk maize
has been largely experimented upon and
grown, and his lordship’s agent, Mr
Henry Woods, who was one of the ear-
liest and ablest advocates of ensilage,
gave the following comparative statement
in a pamphlet published by him :—
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Value of One Acre of Green Maize made into
Ensilage.

1 acre of maize, cut green, weighed 28 tons,
and produced 26 tons of ensilage, value 26s.
8d. per ton, being one-third value of hay at
£4 per ton A . 43413 4

Deduct rent and tithe, cost of cul-
tivation, manure, seed, cutting,
carting, chaffing, filling silo, and
all other expenses, including in-

terest on cost of barn silo . 14 3 10

£20 9 6
Value of One Aere of Grass made into Ensilage.

I acre of grass weighed 123{ tons,
and produced 12 tons of ensilage,
value 26s. 8d. per ton, being one-
third value of hay at £4 per ton

Deduct rent and tithe, cost of cut-
ting, carting, chaffing, filling silo,
and all other expenses, including
interest on cost of barn silo 5 4 9

Net value of ensiled maize
per acre

£16 o o

Net value of ensiled grass
per acre

£lo 15 3

Mr F. Sutton, F.C.3,, in an analytical
examination of Mr Wood’s pamphlet
points out that the maize is put down at
the same value per ton as the grass, a
conclusion which is not borne out by the
chemical facts. The following table
quoted from Silos for DBritish Fodder
Crops, a valuable and exhaustive work
published at the Fveld office, gives the
percentages of food constituents in the
two crops above referred to :—

Percentage Composition. Tons per Acre.,
Constituents. R D 8
Grass Maize Grass Maize

Ensilage. Ensilage. Ensilage. Ensilage.
Water 73.530 86.280 8.82 22.43
Albuminoids 2.803 1.149 0.34 0.30
Carbohydrates 11.605 5.186 1.39 1.35
Woody fibre 8.140 5.075 0.98 1.32
| Ash 3.920 2.310 0.47 0.60
100.000 100.000 12 tons 26 tons

Among the constituents there are,
says Mr Sutton, “only two classes of
really nutritious matters—namely, albu-
minoids or flesh-formers, and digestible
carbohydrates or fat-formers.” These
nutritious matters are both shown to be
higher in the acre of grass than in the
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acre of maize, while the chief difference
in the two crops consists in the excess
of water in the maize—the extra 14
tons being wholly worthless material ;
yet all this is included in the account
at the rate of £, 6s. 8d. per ton. If,
however, this excess of worthless ma-
X
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terial were deducted from the sum
quoted above, the mnet value of the
maize would not compare well with
that of the grass.

Nevertheless the culture of maize is
likely to progress in this country on
account of the great weight per acre—
from 2o to 30 tons being not unusual, and
maximum crops ranging much higher—
which may be grown, and as a valuable
bulky fodder crop, useful for the pro-
duction of both ineat and milk when
supplemented by a little concentrated
food, such as cotton-cake. Profes-
sor Long says, “If it is true that,
chemically speaking, those foods are the
most valuable which approach in the
ncarest degree the requirements of the
animals for which they are intended,
both as to their constituents and their
facility of digestion, then maize must,
upon these grounds, be one of the most
profitable crops which can be used ; but
how much more so is this the case when
we consider the bulk it produces, the
fact that it can be taken as a second
crop, and the facility with which it can
be cultivated 27!

Sorghum has been recommended for
silage, and the advantages claimed for
maize apply in about an equal degree to
this somewhat similar crop.

Grain Crops for Silage.— Cereals,
and especially rye, have been largely used
for silage. They are cut before they be-
come fully ripe and when full of sap,
and make first-rate silage.

Minor Silage Crops—Spurry (Sper-
gula arvensis) is a crop largely cultivated
in Germany for fodder, and it has been
grown and ensiled in this country by
Lord Walsingham, with marked success.
Buckwheat has been tried both in France
and in this country; but although it
might well be grown for silage, no very
favourable results have yet been recorded
with it. Among other crops which may
be mentioned as having been made into
silage, are prickly comfrey, beetroot,
Jerusalem artichoke, turnip-tops, potato-
haulms, hopbine, bracken, thistles, and
gorse. Some of these, notably hopbine
and bracken, have proved that substances
at present valueless for feeding purposes

1 Jour. Royal Agric. Soc. Eng., xxiil., sec.
ser., 133.
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can be made available as useful food for
stock in the form of silage.

Special Silage Crops.—Among spe-
cial erops for silage none are more worthy
of note than those advocated by Mr C.
G. Johunson of Croft, Darlington, and
described by himn in the Year- Book of
the Ensilage Society. He writes there-
in :—

“The stack for which I was awarded
first prize in Class X. was put up from
814 acres of forage crop specially grown
for ensilage. Half the field was as under,
half was without the peas, their propor-
tion being added to the tares and oats.
I prefer that with the peas. It was
spring sown, and cut when fully podded ;
in fact, the oats were just beginning to
turn, but stalks still succulent.

1% bushel Tares.
% on Peas.
Loow Oats.
Y on Beans.

214 bushels per acre.

“J intend to have 16 acres next season,
and have sown in September :—

1% bushel Tares.
B 74T Wheat.
A Beans.

2% bushels per acre.

““The reason of the change of mixture,
of course, is that in this neighbourhood
oats and peas would not stand over the
winter.

“T consider this crop has an important
futurein connection with ensilage stacking
to take the place of wheat-growing and
its attendant expensive roots, especially
on strong land; and am now feeding
bullocks for the butcher on it alone,
without cake or meal, to prove how far
it will take the place of roots and hay or
straw, with cake or combined, and so far
have every reason to be satisfied. The
above crop appears to provide the succu-
lence of the roots, &e., the bulk of the
hay or straw, and an even more bountiful
supply of grain than is usually given in
the form of cake or meal.

“The stack was begun+on August 11,
base 19 feet by 12 feet; and stacking
continued every day until finished, when
90 loads, computed at 25 cwt. each, had
been put on. Weather dull, and several
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very wet days, for which there was no
stoppage. 1 have about 4o head of
cattle, all ages, including fatting stock
and milch cows ; also farm-horses (which
latter also get nothing but ensilage); and
about 40 lambing ewes—they all prefer
this tares mixture to any other ensilage.
They have seeds and clover and meadow-
grass ensilage to vary the diet. T use
no roots, straw, or hay; find ensilage
in every way the better food; and am
growing nothing else for next season.
The above-named stack never reached
a higher temperature than 145" Fahr.;
is very uniform in quality from top to
bottom ; and was made by my patent
wire-rope and lever and ratchet press.”

Feeding Value of Silage.

With reference to the feeding value of
silage, the amount of evidence of a fav-
ourable character is overwhelming. The
judges for the silo and stack competition
of the Royal Agricultural Society of Eng-
land, Messrs G. W. Baker, J. K. Fowler,
James Long, T. Rigby, John Wheatley,
and Tom Parry, after delivering their
awards, remarked that the success of the
system of ensiling green crops had been
incontestably proved in every district
which they visited. “In every instance,
cattle of all descriptions did well on the
silage ; and in many instances, the opin-
ion was conclusive that decidedly more
stock could be carried per acre with silage
than with hay.”

Hay ». Silage—At Woburn, in the
winter of 1886-87, twelve bullocks were
carefully experimented upon—six having
hay and six silage. The hay and si-
lage, with water, were given ad lbitum,
and each bullock also received 3 Ib. of
decorticated cotton-cake and g lb. of
maize-meal per day. The hay and silage
were made from the same field of grass,
each alternate cart-load going to the rick
or the silo respectively. Altogether,
22/ acres of grass was made into silage,
and 24/, of grass into hay. The experi-
ment began on December 16, 1886 ; and
at the end of 54 days the bullocks were
weighed, when it was found that the
average gain of weight per head per day
was, for the hay-fed bullocks 2.3 Ib., and
for the silagefed bullocks 2.1 Ib., giving,
up to that time, an advantage of o.2 Ib.
to the hay.
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The experiment was continued with-
out alteration of any kind for 3o days
longer, and on March 10, 1887, the
weights were again taken. This time
the result was different — the hay-fed
bullocks having an average gain per
head of 1.4 lb. per day, and the silage-
fed bullocks having gained 1.8 lb. per
day. Over the whole experiment, there-
fore—z.e., during the 84 days—the gain
per head per day stood thus:—

1.96 1b.

Hay
1.98 1b.

Silage

The experiment came to an end be-
cause the hay was consumed; but it is
noticeable that “a little of the silage
still remaining, the bullocks were kept on
it for a few days longer.” It would have
been interesting to have known the exact
amount of this surplusage, but its exist-
ence tends to show that grass made into
silage will keep a certain number of stock
longer—in other words, will ¢ go further ”’
—than a similar, and, indeed, somewhat
larger breadth made into hay. Inasmuch
as 1t also gave a slightly greater increase
of weight, the economy of the silage
would seem to be appreciable.

The experiment at Woburn was corro-
borated in its results by a similar experi-
ment carried out on 8 Welsh bullocks at
Wilmington. Here the experiment lasted
8o days, at the end of which period the 4
bullocks receiving hay had gained, on an
average, 1.3 lb. per head per day, while
those receiving silage had gained 1.6 lb.

So far, therefore, there is conclusive
evidence that good silage is equal to
good hay in feeding value, which is,
perhaps, more than many of its most
ardent advocates would, primd facle,
have ventured to claim for it.

Oat Silage v. Roots.—At the Woburn
experimental station some trials were in-
stituted, during the winter of 1885-86,
upon the relative feeding value of oat
silage and roots and straw-chaff. The
following were the results of two experi-
ments on a couple of bullocks, during
periods of 82 and 28 days respectively:—

Total gain in live Daily gain
weight in 82 days. per head.
cwt. qr. Tb. 1b.
Two bullocks—
Oat silage 3 2 3 11 2
Roots and straw-chaff 1 3 25 1Y

Daily gain in favour of oat silage, 24 b,
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Total gain in live Daily gain
weight in 28 days.  per head.
cwt. qr. 1b. 1b.
Two bullocks—
Oat silage : I ¢ 21 2%
Roots and straw-chaff o 2 21 13

Daily gain in favour of oat silage, 1 1b.

Rearing Stock on Silage.—Mr Blunt,
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of Leicester, published, at the end of
January 1888, some interesting details
of an experiment made by him, with
a view to arriving at the result of
feeding a steer on silage from birth
to slaughter. The account stood as fol-
lows :—

First month.—12 gallon new milk per day, 30 days = 45 gallons at

6d. per gallon . . ; . A1 2 6
Second and third months.—2 gallons skim-milk per day, 62 days =
124 gallons at 1}d. per gallon o015 6
— {118 o
SILAGE.
Months.  1b. per day. days. 1b.
From 3 to 6 28 92 = 2,576
6to 8 35 60 = 2,100
8 to 10 45 61 = 2,745
10 to 12 50 6o = 3,000
tons ewt. qr. 1b.
10421 = 4 13 O §
12 to 22 5 o5 = 16775=7 9 3 3
The production of 14 acre of clover mown twice e 219 6
2 2 g '8

Estimated cost of growing I acre clover, and
making it into silage (3 years lay) :—

4o 15 8 for I year.
I o o two cuttings, carting and

Sowing o 2 o stacking.
Seed 1 50 0 4 o weighting the ensilage stack.
Carting manure 2 years 1 0 Of ———
———— | £1 19 8 for I acre=4£2, 19s. 6d. for
For 3 years L2 7 o 1% acre.
LINSEED-CAKE.
Months. 1b. per day. days. 1b.
From 1 to 3 0% 60 = 30
v 3to16 1 395 = 395
nw 16 to 19 2 92 = 184
n 19 to 21 4 30 = 120
w 2I to 22 7 30 = 210
_ cwt. qr. b,
939 = 8 1 15at8s. =43 7 o
Allow quarter for manurial value 016 9
_— 2 10
Straw or moss litter for bedding :— 8
I cwt. of moss litter per week, 96 weeks 1 4 0 £z ton 2 8 o
Allow half its cost for manure e 1 4 o
_ 1 0
Labour and attendance 6d. per week (no chaff-cutting), 96 weeks at 6d. 2 ‘é o
March 22, 1886, cost of calf 1 50
Live weight, January 25, 1888 o 3 8§
Dead weight, January 27, 1888 5 3 16 = 8score 5 lb. per quarter,
at 7d. per b, 219 5 O
Balance 7 o 13
£19 5 0

47, 0s. 3d. balance for rent, rates, and taxes and profit on 1% acre of
land, = £4, 13s. 6d. for I acre.

With reference to the above, Mr Blunt
writes :—

“In every instance I have given the
maximum amount of milk, silage, and
cake ; for instance, the calf was reared
with the others, and the milk, at the end
of the first fortnight, would be probably

mixed partly new and partly skim, de-
pending somewhat on the requirements
of the dairy.

“From inquiries T have made of deal-
ers, I find it pretty generally admitted
that a crop of clover mown twice will
produce from 10 to 12 tons of green
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clover to the acre. I take the lower
figure, and deduct 20 per cent for loss
in making it into silage. If the ensi-
lage is made at a temperature not
exceeding 140° Fahr, I believe the
loss by fermentation will not be more
than 1o per cent. The loss by waste
so damaged at the sides of a stack
should not be more than 5 per cent,
which together makes a total of 15 per
cent, so that I think an allowance of 20
per cent is a very liberal one.

“The cost of cutting, carting, stacking,
and weighting (this latter by my own
press, which, I believe, is the cheapest), I
have arrived at by actual experiment ; of
course a little will depend upon the dis-
tance the crop has to be carted. I need
scarcely say the silage has been of the
best quality—viz., the sweet and green
made at a temperature of about 140°
Once I tried sweet dark-coloured si-
lage, but soon found this would not do;
and once with some sour green silage,
but this was not satisfactory. The silage,
for the first eighteen or nineteen months,
was a mixture of clover and meadow-
grass; the last three months it was prin-
cipally trifolium and tares, with a slight
mixture of the meadow-grass. I feel
sure the quality of the meat will be
first class, and I believe they will show
a small profit even at 6d. per lb.

1 think we may fairly conclude from
the experiment (at any rate it is worth a
trial on a larger scale), that the best and
cheapest way to feed our stock is to keep
them altogether in covered sheds or yards
(never let them lose their calf flesh): feed
them during the winter on silage, straw,
and cake; and in the summer substitute
the green crops for silage, as I consider
this would rather lessen the expense. A
few roots the last three or four months
would also be an advantage. Feeding
beasts always do so much better with-
out water, and this can only be dispensed
with by the use of a few roots.”

The experience of Sir John Bennett
Lawes, and others, with ensilage as food,
will be found referred to in the descrip-
tions of different systems of feeding.

General Advantages of Ensilage.

No better evidence as to the general
advantages of the system of ensilage
could be adduced than is furnished in the
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conclusions of the Ensilage Commission
already referred to. The Commission
classify the advantages claimed for ensi-
lage under these three heads: “1. In
rendering the farmer independent of
weather in saving his crops. 2. In in-
creasing the productive capabilities of
farms : (a; in greater weight of forage
saved; (b) in greater available variety
and rotation of crops; (¢) in increased
facility for storage. 3. In connection
with feeding: () dairy stock ; (b) breed-
ing stock ; (¢) store stock ; (d) fattening
stock ; (¢) farm-horses.” Taking each of
these points in order, the Commission
remark upon them as follows :—

“1. Independence of Weather in sav-
ing Crops.—In this respect it has been
abundantly proved to us that ensilage
is of great economic value. In Scotland,
in Ireland, and in the north and west of
England, few seasons occur in which
more or less difficulty is not experienced
in reducing green fodder crops to a suffi-
ciently dry condition for stacking in the
ordinary way. This is especially the case
with second crops of clover and after-
math. The loss occurring through in-
effectual attempts to dry such crops, or
through their inferior condition when
carried, is often very considerable ; and
it is obvious that any system which en-
ables a farmer to store these in good
condition for future use must be a great
saving of expense and anxiety.

“2. Advantages in increasing the Pro-
ductive Capabilities of Farms: (a) In
greater Weight of Forage saved.—It is
obvious that unless the forage in a
weighty condition be of more feeding
value per acre than when saved in a less
weighty form, there can be no gain to
the farmer. It has been contended that
the loss of weight in the process of dry-
ing is simply loss of water by evaporation,
and that by avoiding this nothing is
saved. If such were truly the case, dry
forage should give the same feeding re-
sults per acre as green forage. No prac-
tical farmer would contend that it does
so, and the difference is especially notice-
able in the case of dairy stock. So far
as we have been able to ascertain the
opinion of competent men on this sub-
ject, we estimate the value of green for-
age well preserved in a silo at somewhat
more than one-third, weight for weight,
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of the value of the same material made
into hay under favourable conditions.
The very widc difference of value between
good and bad silage cannot be too strong-
ly insisted upon. It is found that grass
well preserved in a silo, after deduction
for loss, will yield approximately five
times the weight of the same grass made
into hay. We have therefore, say, five
tons of silage, which, taken at one-third
the value of hay per ton, yields a profit
of over 6o per cent as compared with one
ton of hay. If we take it at onefourth,
it still leaves a profit of 25 per cent.
Any waste that may occur to reduce the
weight of nutritious forage, whether by
evaporation or by excess of chemical
change, must necessarily affect this cal-
culation, which is based upon the high-
est degree of perfect preservation so far
known to be attainable.

“ @) In Available Variety and Rota-
tion of Crops.—By the process of ensi-
lage many crops can be preserved which
would not otherwise be found profitable
if used in the form of green forage. Rye,
oats, millet, maize, barley, and even
wheat, if cut about the time of attaining
their full development, but before the
seed begins to harden, have been suc-
cessfully used as food for cattle through
the medium of the silo. Such of these
crops as are found to reach the required
condition before the middle of June, if
cut before that time, will leave the land
free for a second sowing, and thus increase
its capabilities of annual production,
while maintaining the fertility of the
soil.  Where land is well treated, maize,
buckwheat, or, in some parts of England,
also turnips, can be sown after green rye
or oats are cut and carried, and thus a
second crop may be sccured for preserva-
tion in the silo, or for consumption by
sheep on the land.

“(c) In Increased Facility for Storage.
—This advantago has been forcibly im-
presscd upon us. It enables farmers to
guard themselves against emergencies,
such as frequently arise in our climate
through prolonged cold in February,
March, and April, causing great scarcity
of food for cattle and sheep, where the
supply of roots is inadequate.

“3. Advantages connected with Feed-
ing: (a) Dairy Stock—We have re-
cetved the strongest evidence of the un-
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doubted advantage of the system for the
feeding of dairy stock. The effect of
dry winter food given to such stock has
always been to reduce in quantity and to
deteriorate in quality milk, cream, and
butter, as compared with the same pro-
ducts resulting from green summer food.
Although the degree of perfection attain-
able in summer has not been reached, it
has been at least much more nearly ap-
proached by ensilage than by the use of
hay and other dry foods, while at the
same time the objections inseparable
from the employment of roots for this
purpose have been overcome. A sensible
1mprovement in the colour of butter has
been especially noticed.

“(b) Brecding Stock.—Green fodder
preserved by ensilage has been success-
fully employed in feeding sheep and
cattle at the time of breeding ; and asit
has been shown to increase the flow of
milk, it will undoubtedly be found useful
for this purpose, although the proportion
of its admixture with other kinds of food
must always require care and judgment.

“(c) Store Stock.—It forms a complete
and wholesome food for store stock.

“(dy Fatting Stock.—The value of
this process for the purpose of forming
flesh and fat has not yet perhaps been so
widely demonstrated as in the case of
dairy produce. At the same time the
results attained show that it compares
favourably with the use of roots, and, if
given in proper proportions with other
food, it affords a cheap substitute for the
same bulk, which would otherwise be
required in some different form. The
advantage of its use is most apparent in
the degree to which it enables a farmer
profitably to consume straw-chaff, rough
hay-chaff, and other dry materials, which,
without admixture with some kind of
moist food, would not be palatable or
advantageous to the growth of stock.

“(e) Form-horses—Strong as the evi-
dence has been of the advantage of en-
silage for keeping all stock in healthy
condition, farm-horses have by no means
been excepted. We have received highly
satisfactory accounts from several quar-
ters of the health of working teams when
given a limited proportion of silage mixed
with other food.”

In conclusion, the Commissioners state
that they endeavoured to discount all
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exaggerated estimates, as well as to make
allowance for a considerable amount of
prejudice and incredulity which they met
with, and they add: “After summing
up the mass of evidence which has
reached us, we can without hesitation
affirm that it has been abundantly and
conclusively proved to our satisfaction
that this system of preserving green
fodder crops promises great advantages
to the practical farmer, and, if carried
out with a reasonable amount of care
and efficiency, should not only provide
him with the means of insuring himself
to a great extent against unfavourable
seasons, and of materially improving the
quantity and quality of his dairy produce,
but should also enable him to increase
appreciably the number of live stock that
can be profitably kept upon any given
acreage, whether of pasture or arable
land, and proportionately the amount
of manure available to fertilise it.”
The judges on the competition for
£ 100, offered by Sir Massey Lopes,
“For the best Silo in England and Wales
in actual work during the winter of
1885-86 7 (conducted by the Royal Agri-
cultural Society of England), reported
quite as strongly in favour of ensilage
as did the Ensilage Commission. The
judges who examined the silos in the
northern districts of England thus sum-
marise their experience: “We are of
opinion that the great question of satis-
factorily ensiling green crops has received
ample confirmation. It has been proved
to us incontestably, that its success has
been manifested in every district. We
have seen silos of brick, of stone, and of
wood ; we have seen old barns and other
buildings converted into silos; we have
seen them sunk into the ground and
built on the level ; we have seen them
containing 2o tons, and we have inspected
others capable of containing 700 tons;
we have found silos constructed at a
little over £ 20, and others at £ 400 ; we
have found them filled with all sorts of
green crops, and we have found some
sour and some sweet—the latter in by
far the greater proportion ; we have seen
them weighted with bricks, with stones,
with slates, with sand, with earth, and
also with ingenious mechanical contriv-
ances; we have inspected some chaffed,
and in others the fodder spread out and
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put in whole,—in all cases the practice
was successful, and in every instance
cattle of all descriptions did well on the
silage, and in many instances the opin-
ion was conclusive that decidedly more
stock could be carried per acre with
silage than with hay. In conclu-
sion, we would say that we consider the
system of ensiling will probably affect
the future of agriculture on strong land,
as in most instances, especially in such
where it is necessary to obtain winter
foods for the stock, a crop of winter-
grown tares or trifolium, or other strong-
growing green crops, may be sown in the
autumn at little expense, and mown and
put in the receptacle by the first week in
June, and thus do away with the im-
mense expense and great uncertainty of
the cultivation and consumption of roots
on such land.”

The judges wind up their verdict as
follows: “The chief advantages of silage-
making against hay-making is its com-
parative independence of the weather;
that the fodder is handled, while green,
without any risk of the tender and nutri-
tious leaves being lost on the ground, as
in hay-making; that the resulting silage
is succulent and palatable; and that on
purely grazing farms it is now possible
to obtain a portion of the grass crop for
winter in such a state as to equal the
effect of summer-fed grass for the pur-
poses of the dairy.”

The Future of Ensilage.

What the future of ensilage in this
country may be it would be rash to pre-
dict. Whether it may develop in the
future in anything like the same ratio of
progress which it has achieved during the
past five years—in which case it may
well effect an agricultural revolution—or
whether it has now reached the stage
when all its features are before us, it
may at least be urged that farmers in all
districts should carefully consider its
adaptability to their circumstances.

It surely behoves agriculturists in
these times to cultivate an “open mind ”
with regard to all improvements which
come before them in what Hamlet terms
“a questionable shape.” Ensilage has
already been well questioned by all sorts
and conditions of inquirers. There is
ample evidence available for all who wish
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to form an independent judgment of its
merits. That it deserves from all who
have not yet tried it so much of their
unbiassed attention, will not be denied
by any who have considered either its
achievements or its possibilities.

PREPARATION OF FOOD FOR
CATTLE.

It is desirable that the best methods of
preparing food for cattle, so as to ensure
the best possible results in the progress
of the animals, should be carefully
thought out by farmers. In this, as in
most other farming matters, it
is impossible to lay down hard
and fast rules which would be
cqually applicable to all cases.
Certain well-known methods of
preparing food for cattle will
be explained, and farmers must
decide for themselves which of
these fit in most advantage-
ously with their own peculiar
circumstances.  This much,
however, is applicable to all—
let the food be prepared and
presented to the animals in as
cleanly and palatable condition
as possible. There is perhaps
almost as much in “good cook-
ing” for cattle as in “good
cooking”’ for human beings.
Depend upon it, the animals,
be they mere calves or old cattle, will
amply repay in increased progress any
extra care required in presenting their
food to them in a cleanly, inviting, and
wholesome condition.

Washing Roots.—Dirty roots should
never be placed before cattle, either cut
or uncut. Very often turnips literally
covered with mud are given to cattle;
yet a little consideration might surely
lead the cattle-man to see that it must be
bad for the animals to have to eat dirty
food. In a little dry earth there may be
1o harm, but the filth on roots is more
frequently in the form of wet muddy
earth, which is well known to have a ten-
dency to cause scouring, and thus seri-
ously retard the progress of the animals.

I1, therefore, by unseasonable storing
and carting, or by any other means, tur-
nips should become very wet and muddy,
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they should, by some means or other, be
washed before given to cattle. Where
there is a small brook or stream at hand,
it is easy to do this by turning the load
of roots into a shallow pond prepared for
the purpose, the roots, after being stirred
so as to get clear of the mud, being
thrown out of the water by a graip. A
much slower method is to wash them in
small quantities in a large tub or tank,
the roots being thrown in and out by a
graip. Several machines have been made
for washing roots, one of the best of
these being the Archimedcan Root-
Washer (Crosskill, Beverley) shown in
fig. 127. These machines wash tur-

Tig. 127.—Root-washer.

nips, potatoes, and other kinds of roots.
The roots are put into the hopper, and
by turning the cylinder (which 1s partly
immersed in water) they are effectually
washed ; and by simply reversing the
motion, the Archimedean screw delivers
them at once into the basket. Large
sizes are made for turnips and mangels.

Frozen Roots.—It is very unwise to
give frozen turnips to cattle, The ani-
mals get chilled eating the cold roots,
and the temperature of the body becomes
so much lowered that there must be con-
siderable waste of food or of condition in
the animal in raising it to the normal
degree. A speedy way of thawing tur-
nips is to steep them in a pond or tank
of cold water. But here, as in many
other cases, prevention is better than
cure. Timely storing prevents the neces-
sity of having to use frozen roots.
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Cutting Turnips.—Young cattle and
sheep, with tender, imperfectly developed
teeth, cannot comfortably consume uncut
roots, and should never be expected to
do so. Fully grown cattle can quite
well eat whole roots ; yet even with these
it is desirable, in all cases where practi-
cable, to have the roots cut before being
given to them. The slicing is the most
common method of cutting turnips for
cattle. The slices, as a rule, vary from a
half to three-fourths of an inch in thick-
ness. It is bad practice to slice more
turnips at one time than can be used im-
mediately. In the juice which exudes
from the cut surface nutritive matter
passes away, and if the slices lie even for
a few hours they become withered and
unpalatable to the cattle. For every
meal, therefore, a fresh supply should be
sliced.

Turnip - cutting machines are almost
innumerable. The barrel and disc forms
are in general use throughout the coun-
try, and they both do excellent work.
One of the best known is Samuelson &
Co.’s Gardner’s cylindrical cutter, shown
in fig. 81. Fig. 128 represents an excel-

Fig. 128.—Combined pulper, sticer, and
Jinger-piece cutter

lent combined cutter made by Bamford
& Sons, Uttoxeter. It is of the disc
form, and is made so that by it roots
may be pulped, sliced, or cut into ¢ finger-
Pieces,” as desired.

There are large turnip-slicers for driv-
ing with horse, steam, or water power;
and in very many cases the old-fashioned
hand-lever slicers, with some modern im-
provements, are still in use.

LPulping.

The pulping system consists in this.
The roots are cut by machines into pulp
or small chips, and mixed with cut straw,
chaff, or other fodder, and this mixture is
given to cattle either with or without the
addition of crushed cake, mcal, or other
concentrated food, according to the class
and condition of animals receiving it.

Economy of Pulping.—The pulping
system is an outcome of an enforced
desire to economise costly roots. That
it does so has been proved beyond doubt.
To be sure it increases the cost of labour
somewhat, and on this account it has
lately been argued that the pulping sys-
tem should be discouraged, and that the
animals themselves should be left to do
the work that is now done for them by
pulping.  This, however, is superficial
reasoning. The subject demands deeper
consideration than is here indicated.
The real question to determine is not
merely whether pulping increases the
labour bill or outlays of any kind, but
whether it enables the farmer to turn
his roots, straw, and chaff to better ac
count—in short, whether it is more
profitable than the older method of
giving the roots by themselves whole
or sliced. For the pulping system may
be more costly and yet more profitable.
Experience has proved it to be both;
and, as would therefore be expected, it is
now practised very extensively through-
out the country. A common expression
amongst farmers who have pursued the
pulping system is that it makes their
roots “go a great deal further” than
under the old method. That means that
by this system they have been able either
to curtail the extent of their risky and
costly root crop, or maintain a larger
stock of cattle, or perhaps part of both.

Economises Fodder.—Another great
virtue in the pulping system lies in the
fact that in the sweetly flavoured heap
of pulped roots cattle readily consume,
and thrive well upon, fodder such as
chaff, which they would not willingly
eat by itself. If judiciously and time-
ously allocated, every particle of the
pulped mixture will be consumed by the
animals, and it thus at once becomes
evident that the pulping system is an
excellent economiser of fodder as well as



330

of roots. By it no particle of wholesome
straw, chaff, or hay need be wasted, and
every practical farmer will readily under-
stand the advantage of this.

Turnips as Cattle Food.— It has
long ago been proved to demonstration
that turnips in large quantities, such as
were usually given before the introduc-
tion of the pulping system and other
improved methods of feeding, are both
costly and unprofitable food for cattle.
They are much more so now than ever,
for through insect and fungoid attacks,
and the land becoming tired or “sick”
of turnips as it were, the cultivation of
the crop is now attended with greater
risks than prior to 1870. It has been
shown in the analyses of turnips that
they contain only a very small propor-
tion—barely 10 per cent—of dry or solid
nutritive matter; and that as much as
from go per cent of the bulb is made
up of water. Now it becomes quite
obvious that where turnips form a large
proportion of the food of cattle, the
animals must swallow an excessive and
unnecessary quantity of water before
obtaining in the watery roots a suffi-
ciency of dry, solid, and nutritive food.

Cattle undoubtedly require a consider-
able quantity of water in some form or
other, for water enters largely into the
composition of their frames. Still the
proportion of water in roots is far be-
yond the requirements of the animal,
and the absorbing of an excessive quan-
tity of cold water is positively detri-
mental to the progress of fattening cattle,
besides being wasteful of valuable food
constituents.

Let it ever be remembered by farmers
that in fattening or rearing stock a cer-
tain portion of the food is required for
the mere purpose of maintaining the
heat of the animal. Anything, there-
fore, which lowers the temperature of
the animal’s body, be it exposure to in-
clement weather, or a bellyful of cold
water or of raw, cold, watery roots,
causes loss to the feeder, by the greater
quantity of heat-giving food which the
animal must consume to enable it to
raise the depressed temperature of its
body, and to repair the unduly increased
waste of tissue which the abnormal
lowering of temperature had occasioned.
Hence the importance—it should rather
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be said the absolute necessity, if profit-
able stock-feeding is desired—of giving
turnips to cattle, not in large quantities
as the sole or main food as in former
times, but in moderate quantities, along
with a judicious mixture of other drier
and more concentrated foods.

On behalf of turnips it is contended
that their succulent character renders
them a useful and correcting accompani-
ment of the hard and dry food such
as hay, straw, and grain, which are
usually given to cattle in winter. It is
argued that turnips are a serviceable
substitute for the fresh succulent grasses
upon which stock subsist during sum-
mer., No doubt they are so to some
extent, if used within moderate limits.
But on the other hand, it is asserted
that, merely as the source of this nec-
essary amount of succulent matter for
winter feeding, turnips are by far too
costly. Indeed scientific men have con-
tended that “as the water in a turnip is
Jjust the same as that out of the pump,”
it would be far better—far cheaper and
quite as effective—to give the solid food
in other forms diluted with water.
Practical farmers are slow to swallow
this doctrine in its entirety. They cling
to the belief, perhaps with some little
justification, that there is in the sweetly
flavoured juice of the watery turnips
some peculiar virtue not possessed by
the “pump water.” Nevertheless it is
most desirable that farmers should have
enforced upon their attention the true
character of the turnip as an article of
food, so that it may be used in more
moderate quantities, and with greater
care and better judgment than in former
times.

Nutrition in Dry and Green Food.
—In this connection it will be interest-
ing to read the evidence of a recognised
American authority, Professor Sanborn,
as to the relative feeding value of green
and dry food. He refers particularly to
silage, but his remarks are equally appli-
cable to roots. Two extracts run thus:—

“1. Is green food more nutritious
than dry food? Out of the abundance
of critical data so far gained there are
none at my command that show any
material difference, while a cloud of
trials witness to their practical equality,
and to the lessened value of the green food
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in winter when fed in large quantities.
For four years I fed the various root
erops in weighed rations, and weighed
cattle, milk, and butter, and found that
a pound of digestible organic matter in
roots had no more value, if as much, than
the same in hay and meal, or hay alone.

‘2, “Cattle need green food in winter.’
Tt is said to aid digestion, &c., &c., when
fed in winter with dry food. It can
only be said, as under No. 1, that this
popular view conflicts with the facts
ascertained to date, both at home and
abroad. By many weighings, I find that
3 pounds of water is all our American
cattle care to drink in winter for each
pound of organic matter eaten. Succu-
lent food forces stock to warm up a
double portion of water to blood-heat,
and to vaporise from lungs and skin an
extra amount at a great tax for nothing,
as is well known. But of course a full
ration of green food need not and should
not be fed alone.”” 1

Proportions of Foods.— The con-
cluding sentence in the above extract
touches the kernel of the whole question.
Certainly “a full ration of green food
need not and should not be fed alone.”
‘What is it to be fed with ¢ What should
be the proportion of the green food and
of its accompaniment ? Herein lies the
secret of the science of cattle-feeding.
In detailing various methods of feeding
pursued by successful farmers, which
shall be done presently, certain propor-
tions—certain quantities of green and
dry food—will be stated. Here, in con-
nection with the consideration of the
pulping system, it may be said that the
introduction of that system has done
much good by demonstrating to farmers
that the former practice of giving cattle
all they could eat of watery turnips was
wasteful and unprofitable, and that a
new and much more excellent way of
rearing and feeding stock has been
opened up for them.

Fvidence in favour of Pulping.—
There is at hand an abundance of evi-
dence showing the benefits of the pulp-
ing system, but the practice has become
so well established that there is no need
to produce all that could be said in its
favour. The late Mr John Algernon

1 Farmers’ Revicw, Chicago, June 15, 1887.
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Clarke described it as “decidedly a fine
thing for the arable farmer who may
have been wastefully expending large
quantities of straw in litter—a large por-
tion being now saved for use as food.”
He adds: “There is economy of food ; for
the roots, being pulped and mixed with
the chaff) render the whole mass of cut
stuff very palatable to the animals, no
part of the cut hay or straw, or of the
chaff from the threshing-machine, being
rejected. The animals are not able to
separate the chaff from the pulped roots,
as is the case when the roots are merely
sliced by the common cutter ; neither do
they waste the fodder, as when given
without being cut. We can thus utilise
mean and inferior hay or straw. After
being mixed with the pulp for about
twelve hours, a fermentation commences,
and this soon renders the most mouldy
hay palatable, and the animals eat with
avidity that which they would otherwise
reject. This fermentation to some ex-
tent, I believe, softens the straw, putting
it in a state to be assimilated more
rapidly. The pulper is of great value,
particularly upon corn farms, where
large crops of straw are grown, and
where there is a limited acreage of pas-
ture, as by its use a larger proportion of
the pastures may be grazed, the expen-
sive process of haymaking reduced, and
consequently an increased number of
cattle kept. The accident of choking
with large pieces of root is avoided, and
hove is less frequent than under the
sliced-root system.” 2

Mr Thomas Duckham, M.P., Baysham
Court, Roos, Hereford, relates similar
experience of the merits of pulping, and
adds: ‘“Choking is utterly impossible;
and I have only had one case of hove in
three years, and that occurred when the
mixture had not fermented. There is
an advantage in mixing the meal with
the chaff and pulped roots for fattening
animals, as thereby they cannot separate
it, and the moisture from the fermenta-
tion softens the meal and ensures its
thorough digestion, whereas when given
in a dry state without any mixture, fre-
quently a great portion passes away in
the manure.”

Mr Thomas Buttar, Corston, Coupar-

% Jour. Royal Agric. Soc. Eng., xiv. 242.
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Angus, placed the pulping system upon
its trial alongside the old method of
sliced roots, and the results were so
decidedly in favour of the former that he
has since used the pulper persistently
and extensively. Mr Buttar found the
advantage from the pulping system was
more marked in rearing store cattle than
in fattening. See Mr Buttar’s notes on
his system of fattening cattle in winter.

The pulping system has been pursued
with great advantage in the rearing and
feeding of sheep, as well as in the case of
cattle.

Preparing Pulped Mixtures.—The
pulping process is very simple. The
pulped mixture should be prepared every
day, and allowed to lie from 12z to 24
hours before being given to the animals.
The fermentation which takes place in
this time is entirely beneficial. It softens
the fodder and cake or mcal, or what-
ever else there may be of dry food,
sweetens the whole mass, and renders it
not only more pleasant to the palate of
the animal, but also more easily digested
and assimilated than if the roots and dry
food had been given separately. Never
on any account allow the pulped mixture
to lie so long as to become mouldy or
sour. If made the one day and con-
sumed the next the mixture should with
ordinary care be in good condition for
using.

The principal ingredients in the pulped
mixture will, of course, be turnips and
fodder ; but there will also most likely be
some crushed cake, maize-meal, or bruised

Fig. 129.—Root-puipcr.

grain, with a sprinkling of salt, and per-
haps a small quantity of dissolved treacle
sprayed over the heap. The turnips are
pulped by a machine made for the pur-
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pose, as already explained. It may be
driven either by the hand, or by horse,
steam, or water power, according to the
extent of the farmer’s operations. The
machine shown in fig. 128 is devised so
as to be capable of pulping as well as
slicing roots. A very good pulper is that
represented in fig. 129, made by Wood-
roffe & Co., Rugeley.

The grain has either to be bruised or
ground into meal. In former times it
was no uncommon thing for farmers to
give whole grain to cattle as well as to
horses ; but in both cases the practice is
bad, and leads to great waste of valuable
food. The animal cannot fully digest
and assimilate the grain unless it has
first been well bruised or ground into
meal. Implement - makers have lately
given much attention to the devising and
perfecting of machines for bruising and
grinding corn, and there are now in the
market many admirable machines or mills
of this kind. Fig. 130 represents a mod-

Fig. 130.~— The ** Union” bruising and
grinding mill.

ern and very ingenious mill which has
been brought out by R. G. Morton, Errol,
and which, like a certain historical article
of furniture, “contrives a double debt to
pay,” for it either crushes flat or grinds
into meal, as may be desired, doing both
perfectly and with great rapidity.

The fodder may be of straw or hay or
chaff. As shown in a previous section,
all these possess useful feeding proper-
ties, which are in this system utilised to
the fullest extent. The straw and hay
have to be cut into short pieces by
specially designed machines called chaft-
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cutters. Fig. 131 represents one of the
best of these very useful machines, made
by Richmond & Chandler, Manchester.
The cake has to be broken into small
pieces, and there are several excellent

Fig. 131, —Chaf-cutier.

machines for this purpose, driven by
hand or other power. Sce fig. 85.
Motive Power in Preparing Food.
—These food-preparing appliances, as
already indicated, are sometimes driven
by hand-power, and sometimes by other
agencies. Where there is a water-sup-
ply, the providing of the motive power
is a simple and inexpensive matter;
it may be taken by a shaft from the
mill-wheel. Where steam is the motor,
moderate cost is unavoidable. Where
there is no water, horse-gear is usually
preferred to steam, as being better
adapted to moderate holdings. Several
very convenient forms of horse-gear
have been brought out—some for one,
and others for two or more horses.

Fig. 132.—Horse-gear.

Fig. 132 represents a very useful form of
horse-gear, made by Richmond & Chan-
dler.

Method of Mixing.—Now, when the
roots have been pulped, the fodder cut
into chaff, the cake broken into small
pieces, and the grain bruised or ground
into meal, the mixing of the “pulped
mixture ” may proceed. The total and
the relative quantities of each ingredient
will have been arranged beforehand, the
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intention being, say, to mix in the fore-
noon the entire quantity required for
the cattle next day. Clean a portion
of the floor in the food-preparing com-
partment, and begin by laying down a
layer of the cut fodder; follow with
layers of pulped roots, meal, or cake,
or both, as the case may be, and repeat
layers in this order till the heap is com-
plete, sprinkling a handful of salt now
and again, and pouring the treacle-water
over all, or amongst the layers now and
again, as may be thought best. Tlen
turn the entire heap over three or four
times, taking care to have the various
ingredients thoroughly intermixed. Let
it lie still now till next morning, when
the first meal will be taken from it.

In Mr Buttar’s case, already referred
to, “the pulped mixture is made up
each forenoon, and allowed to lie till
next day before being used. A layer of
straw is laid down first, then turnips,
then cake, and, lastly, the diluted treacle.
The heap is at once turned over three
times, and then left untouched till close
on, but never more than, twenty-four
hours. In two hours, two men and a
boy make up a mixture for a day’s feed
for over 120 head of cattle. The pulp-
ing and bruising apparatuses are driven
from the turbine-wheel of the thresh-
ing-mill, so that there is no extra cost
for the motive power.”!

In many cases for store cattle no cake
or meal is added to the pulped mixture ;
and, in regard to fattening stock, it is
often found desirable to give only
a portion of the more concentrated
food, such as cake and grain, along
with the pulped roots and chaffed
fodder, the other portion being
retained to be given by itself.
Many animals will be found to
appreciate this arrangement, and
it is well to humour them. Then,
in determining the proportion of cut
fodder to be introduced into the mix-
ture, it is important to bear in mind
that it is necessary to give an allow-
ance of long straw or hay as well, for
cattle require bulky food to suit their
digestive system.

Food - preparing Compartment.—
Where pulping, or any of the other

! Trans. High. Agric. Soc., xiii. 4th ser., 1881,
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modern systems of feeding are pursued,
it is found convenient to have a food-
preparing compartment adjoining, or
part of, the turnip-store. ~Adjoining
this also, or in the same house practi-
cally, should be the cake and meal com-
partments. A handy arrangement is to
have the cake and meal stores on a
floor right over the food-preparing com-
partment. In this floor the cake-breaker
and grinding or bruising mill are situated,
as also the chaff-cutter ; and the broken
cake, cut fodder, and bruised grain are
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dropped through hoppers into the apart-
ment below, where the mixing of the
food takes place. This system is, of
course, subject to many variations and
modifications in detail, in accordance
with the peculiarities of different stead-
ings, and the extent of the holding.
The chief points to be aimed at, are
convenience and the saving of labour,
these two terms being, in this connection
mainly, but not entirely, synonymous.
Fig. 133 represents one of many excel-
Tent and convenient food-preparing sets
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Fig. 133.—~Steam food-preparing machinery.

erected in farm-steadings, by Barford &
Perkins, Peterborough. Drovision is also
made in this set for steaming the food.
The small vertical engine is fixed in
an outhouse or lean-to, and in addition
to driving the grinding-mill, oilcake-
breaker, root-pulper, and chaff-cutter,
&e., it supplies steam to the two steam-
ing-pans, one of which is used for roots,
chaff, &c, and the other for boiling
milk or compounds. The cost of a
complete set of this kind is rather less
than £iso.

Coolking or Steaming.

The cooking or stcaming system of
preparing food for cattle is gaining in
favour in certain districts of the country,
and is losing ground in others. It was
at one time practised to a considerable
extent in fattening cattle; but for this
purpose the pulping system, and other
economical methods of feeding, have
superseded it. In dairying districts,
however, the cooking system is exten-
sively pursued.

Beneficial for Dairy Cows.—Dairy

farmers have found that the flow of milk
is increased by the high temperature of
the cooked food. “They say that Fife-
shire does not suit dairying, but T suspect
it is that Fifeshire farmers do not know
how to conduct it. Why, they do not
even know how to feed their cows.
They give them raw turnips and straw ;
and just think of that for cows giving
milk.” The speaker was an Ayrshire
farmer’s daughter, who had been resid-
ing for a time in Fifeshire, and was
shocked to see the careless manner in
which the farmers in “the Kingdom ”
attended to their cows. “And how do
you feed your cows in Agyrshire?”
“Well, we steam it, and give it to them
warm.  Cold food, like a cold day, is bad
for milking-cows.” Who that has had
anything to do with cows, has not ob-
served a sudden falling off in the yield
of milk, as the unfailing result of the
cows being exposed on a cold, wet, or
stormy day ?

Professor Primrose M‘Connell says, It
has been proved over and over again as
the result of direct experiment and gen-
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eral practice, that cold food retards the
flow of milk, while if it is warmed it pro-
motes it.””’1 And Mr Gilbert Murray,
Elvaston Castle, Derby, states that “by
far the best method of using home-
grown cereals, is to steam or cook the
grain.”  “This,” he adds, “can be done
at a trifling cost, rendering the food
more nutritive, and entailing less exer-
tion on the organs of digestion and as-
similation.” 2 Mr QGeorge Bryer, Mark-
eaton Park, near Derby, winner of the
Royal Agricultural Society’s first prize
in the Large Dairy Farm Competition
in 1881, pursued the steaming system,
and the judges speak well of it, remark-
ing that “the steaming renders damaged
hay palatable, obviates any danger from
dust, and kills the seeds of all weeds
that might be in the fodder.” 3
Method of Cooking Food—On a
small or moderate scale food may be
cooked for cows either by being boiled
over a fire, or by hot water being poured
over it. Steaming or cooking boilers are
frequently built in a corner of the food-
preparing compartment or other conveni-
ent division of the steading. The food
is usually cooked in the form of a mix-
ture, consisting most probably of a few
turnips, cut straw or hay, and chaff, a
little grain, or perhaps the “shorts” or
“tajls”’ from the corn-dressing machine,
Some boil it and give it to the cows
moist and warm. Many, however, prefer

Fig. 134.—Food-steaming apparatus.

simply heating the food by pouring hot
water over it and giving it in a wet
“sloppy ” condition—this warm mash,
as it is called in some parts, being alter-
nated with other foods, such as cake

1 Prans. High. Agric. Soc., xix., 4th ser., 1887.
2 Live Stock Jour., Almanac, 1886,
3 Jour. Royal Agric. Soc. Eng., xvii. 479.
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and grain and dry fodder. Apparatuses
for steaming food for stock have been
brought out by several leading firms,
and fig. 134 represents a safe, economical,
and durable apparatus, made by Rich-
mond & Chandler, Manchester.

Where a steam-engine is used in work-
ing the threshing-mill, arrangements may
be made for utilising the steam in cook-
ing food for stock.

Chag-tutting.

It has been well proved in practical
experience that hay and straw are econo-
mised by being cut into short pieces, or
chopped, as it is generally termed. In
the short condition fodder is not so liable
to be wasted by the animals to which it

1
S

Fig. 135.—Chaffcutter.

is given as food, as when it is put before
them in its natural length. On the score
of economy, therefore, chaff-cutting is to
be commended, while it has the further
advantage of rendering hay and straw
more suitable for mixing with linseed-
gruel, warm mashes, or with meal, cake,
and roots, as in the pulping system.
Modern chaff- cutters accomplish their
work most admirably, and it is wonder-
ful how long some of them withstand
the great tear and wear they undergo.
See fig. 131. Another excellent chaff-
cutter, made by John Crowley & Co.,
Meadowhall Tronworks, near Sheffield, is
represented in fig. 135.

Highland and Agricultural So-
ciety’s Trials of Chaff-cutters.—At
the Highland Show at Glasgow in July
1388, a prize of £ 25 was offered for “the
best combination of machinery for cutting
chaff as the straw is delivered from or.
dinary threshing-machine, and transport-
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ing by blower or otherwise the cut chaff
for storage in bulk or in bags.” Four
competing machines were tested in con-
nection with a threshing-machine at the
farm of Bellahouston, near Glasgow, and
the judges divided the prizes between
two machines entered by Robert May-
nard, Whittlesford, Cambridge—.£15 for
his patent portable combined sifting and
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bagging chaff- cutter, fitted with auto-
matic feeder, and A£1o for his patent
portable combined sifting and bagging
chaff-cutter, which is similar to the other,
but adapted for hand - feeding. The
judges, in their official report, remark
that the former machine, whlch‘ is re-
presented in fig. 136, is “simple in con-
struction, and admirably adapted for the

Fig. 136.—Self-feeding chaff-cuttcr.

purposes required.” As to the latter,
they say it is “also a machine of great
merit.”

Druising Grain.

The importance of having all kinds of
grain bruised flat or ground into meal
before being given as food to stock, has
already been pointed out. DMore care is
now exercised in this matter than in for-
mer times ; still it is only too true that
even yet farmers not unfrequently permit
the feeding of whole grain, especially to
horses. It is a very wasteful practice,
and should not bc pursued on any ac-
count. This for the simple and sufficient
reason that the raw grain overtaxes the
animal’s organs of digestion and assim-
ilation, and that therefore a portion of
valuable nutritive matter supplied in the

raw grain, perhaps even whole grains,
pass through the animals and become
wasted in the manure-heap.

Farmers may have their grain bruised
or ground for stock-feeding at any of the
country meal-mills ; or, which s much
better, they may have it done at the
steading by one of the many first-class
little mills now made for the special
purpose.  About a dozen leading firms
have given careful attention during the
past two years to the perfecting of grist-
mills for farmers, and they have succeeded
so well that their mills leave little to be
desired in their working. In the im-
proved modern grinding-mills the stone
has been supplanted by metal plates,
which can be replaced at will, and which
render the mill more serviceable, A
combined bruising and grinding mill is
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represented in fig. 130. One of the best
known grist-mills, with metal grinding
surfaces, is the Royal First Prize Mill,
which has long been made by Barford

Fig. 137.—Corn-grinding mill.

& Perkins, Peterborough, and which is
illustrated in fig. 137.

As would be expected, grist-mills re-
quire considerable power to work them,
and this has to be supplied by steam,
water, or horses. A wonderfully service-

able little flour or grist mill for hand-
power has lately been brought out by R.
A. Lister & Co., Dursley, Gloucestershire
—fig. 138. Tt can be worked by one man
or two women, means being provided
for attaching a second handle.
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Cake-breaking.

For all kinds of stock, cake, as ob-
tained from the makers, has to be broken
into small pieces. Where only very small
quantities are used, a hammer is made to
do the work; but, except in these few
cases, the cake-breaking has to be done
by machines, which may be driven by
hand or by other power. Fig. 85 repre-
sents a machine for this purpose.

Recapitulation.

Since the foregoing was put in type,
a valuable paper upon the preparation of
food for stock has been published.! Mr
H. F. Moore, Frome, Somerset, sent a
serics of questions to about two hundred
leading stock -owners. throughout the
country, asking them to give their ex-
perience and practice as to (1) chaffing,
(2) mixing, (3) cooking, and (4) steaming
foods. The replies are printed at con-
siderable length, and in a concise and
intelligent summary Mr Moore states the
conclusions that may be arrived at from
the investigation.

(1) There is a general consensus of
opinion in favour of chaffing foods. ¢ No
less than 70 per cent show chaffing to be
adopted, while in 20 per cent more it is
partially adopted, and in 10 per cent
only is the answer in the negative.”
Reference is made to the utilising of
straw as food and using mosslitter for
bedding, a practice pursued by forty-six
of the two hundred correspondents, who
indicate that “there is a saving of 55 per
cent in the cost of moss-litter as com-
pared with the value of straw.”

(2) The replies are entirely in favour
of mixing foods ; but Mr Moore has found
it impossible to evolve any very general
rules as to what the mixture should be.

(3 and 4) Experience and opinion have
varied greatly as to cooked and steamed
foods. Sir John Bennett Lawes points
to recent experiments at Popplesdorf,
which showed that the digestibility of
hay was decreased by steaming, and
he adds that the digestibility of concen-
trated fodder is not increased by cook-
ing. Still, several of the correspond-
ents refer to certain practical advantages

1 Jour. foyal Agric. Soc. Eng., xxiv., sec,
ser., 447. )
Y
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in cooking and steaming—such as the
avoidance of waste by making the most
of the foods so prepared, and by the
more thorough incorporation of the
various mixtures employed; in the re-
storing of damaged hay, and making it
more palatable for stock; and for aged
or young cattle with defective teeth.
Reference was made by several farmers
to the tendency of cooked and steamed
food to impair the hardiness of animals;
and some gave “a very decided opinion
that animals that have been fed with
cooked or steamed food in covered yards
do badly afterwards when grazing.”

In connection with this point, atten-
tion may be directed to the advantages
claimed for warm food in the feeding of
cows giving milk. See “ Winter Feeding
of Cows.”

SYSTEMS OF FEEDING.

In describing the various systems of
feeding cattle, it will be convenient to
deal separately with the different classes
of stock. At the beginning of winter,
then, there are in houses, to be fed by
the cattleman: (1) cows in calf—most
of them still giving milk, and some dry,
or almost so, according to the date of
their next calving ; (2) young store cattle
to be kept in good growing condition ;
and (3) cattle from 18 months to 3 years
old to be fattened —some in good con-
dition, and intended to be sold at the
Christmas markets, when beef is generally
at a high price, and others only just be-
ginning to be fattened, and intended to
go to the “pole-axe” as they get fat, or
as the tone of the markets may suggest
between January and June.

Calf-rearing 1s more fully identified
with Spring, so that consideration of it
may be conveniently left for that division.
There are many calves dropped during
winter—more now than formerly—but it
will be easy to look ahead and see what
is said upon “ Calf-rearing " in the Spring
portion of this work.

WINTER FEEDING OF COWS.

In the winter feeding and general
treatment of cows practice varies greatly.
The conditions which most largely reg-
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ulate these variations are, the class or
breed of cows, the purposes for which
they are kept, the locality, and general
systems of farming pursued. ~As would
be expected, where dairying is the sole
or dominant feature in the system of
farming, the cows are fed and managed
differently from what they are in mezed
farming, where cows are kept chiefly to
breed and rear calves, and provide milk
and butter to the farmer’s household.
Again, even within the limits of dairying
itself, there are distinctive conditions
which induce different methods of feed-
ing. Where the main object is the
production of milk for disposal as milk,
the feeding differs—unfortunately, some-
times differs too much for the quality of
the milk—from that considered best for
butter - production. Then surrounding
circumstances, such as the varieties of
food which may be most easily and most
cheaply grown or procured, also tend to
regulate and modify the systems of feed-
ing; while it is well known that food
which does well with one lot of cows is
often less acceptable and profitable as
food for others. Thus it becomes mani-
fest that there are good reasons for great
variations in the systems of feeding
cows.

Regulating Food by Yield of Milk.
—There are few points of greater import-
ance in connection with the management
of cows than that of maintaining the
proper relation between the allowance of
food and the production of milk, Un-
fortunately it is very imperfectly under-
stood ; and it is desireable that, before
proceeding to describe any particular
methods of feeding cows, we should earn-
estly commend the reader to carefully
peruse, and contemplate, and endeavour
to bear in mind, the following remarks
which Sir John Bennett Lawes, Bart.,
made npon this subject at the Dublin
Dairy Conference in April 1886, Sir
John was describing ‘an experiment
which he had been conducting at Roth-
amsted, upon silage and mangels as food
for dairy cows, and he says: “ When so
much of our attention was directed to the
weighing of the food and milk, we thought
that the opportunity should be taken to
ascertain whether a considerable saving
might not be effected in the more costly
foods by regulating the amount each week
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to the yield of milk of the previous week.
In every large dairy there will be newly
calved cows coming in which may yield,
possibly, 5 gallons of milk per day, while
others, which may be coming nearly dry,
may not be yielding more than 2 a gal-
lon. From an estimate of the composi-
tion of milk, we calculated that it would
require nearly the whole of the 4 Ib. of
cake and 4 lb. of bran to furnish the in-
gredients contained in 3 gallons of milk.
Such being the case, we decided that
while each cow yielding 3 gallons of milk
per day should receive 4 Ib. of cake and
4 Ib. of bran, I lb. of each of these
foods should be added or taken off for
each rise or fall of 2 lb. of milk. By
this means, a cow which yielded only 2
gallons instead of 3 would have 17/ Ih.
less food—or, altogether, only 234 lb. of
each food ; while a cow which yielded 4
gallons would receive 514 lb. of each
food.

“For the last two years the whole of
the milk and foods of our dairy, of from
50 to 6o cows, has been weighed daily ;
and the purchased food has been regu-
lated in accordance to the yield of the
milk in the way I have mentioned. The
mass of figures accumulated is exceedingly
large, and no attempt has been made at
present to prepare them for publication.
There is, however, evidence of a very
considerable saving of food having been
effected ; and it could hardly be other-
wise, when we consider the vast differ-
ences in the yield of milk in different
cows, and the large amount of nutritive
ingredients in the milk itself.

“A practical farmer cannot be ex-
pected to weigh all his milk and food
day by day; still he might, without any
great trouble, adopt some scale by which
his more costly foods could be used with
economy. The engine-driver regulates
his fuel to the work done by his engine:
why should not the farmer regulate the
food of his cow by its yield of milk? In
these times of severe competition and low
prices, more accurate methods of feeding
must be introduced ; and each pound of
food given to our stock must be made to
do its full amount of work. Owing to
the large amount of nitrogenous matter
in milk, and the fluctuation which neces-
sarily takes place in the yield of each
cow, from the time of calving to that of
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dryness, there is far more scope for
economy in the feeding of a milking
cow than there is in the fattening of a
bullock.”

Home-grown and Purchased Foods.
—A vprize of [f25, offered in 1887 by
Lord Vernon for the best report on
“ How to make the most of Home-grown
Produce by the Addition of Purchased
Food,” brought out some very useful in-
formation. The successful report, written
by Mr G. H. C. Wright, Sigglesthorne
Hall, Hull, appears in the Jowrnal of the
DBratish Davry Farmers' Association, vol.
iv, part 1,1888. Mr Wright is strongly
in favour of the use of purchased foods
along with home-grown produce, and
considers that, notwithstanding the fall
in the price of beef, cakes, which are
cheaper now than in the memory of man,
are more than ever a profitable invest-
ment. He regards linseed-cake, or cot-
ton-cake, bran, rice, or brewers’ grains, as
the most useful artificial food for cows.

Mr Wright urges the importance of
keeping in view the difference in the
weight of cows in arranging the quanti-
ties of food for each animal. To a cow
weighing 100 stones he would give ex-
actly twice as much as to one of 50
stones, and to one of 7o stones two-
thirds of the quantity allowed to the roo-
stone cow. He states the following as
the proportions of the different elements
of food required by a cow weighing 7o
stones: 2.50 albuminoids, 12.5 carbo-
hydrates, and .40 Ib. fat; and for a go-
stone cow, 2 1b. albuminoids, 10 Ib. carbo-
hydrates, and .30 lb. fat. The foods
which have given the best results in milk,
butter, fat, or beef, are those which
show an albuminoid ratio of about 1 to
5 or 5.5—that is, 1 part of nitrogenous
to 5 or 574 parts of non-nitrogenous com-
pounds. And Mr Wright also mentions
that experiments and practice have shown
that cattle consuming 12 1b. of dry matter
per 100 lb. of live weight per week, will
give 1 Ib. of increase for that 12 Ib.

An interesting feature in Mr Wright’s
report are two tables of rations showing
the summer and winter fecding of a cow
of 1400 Ib. live weight, (1) where no pur-
chased foods are used, and (2) where pur-
chased foods are employed. These tables
are produced here, and it will be seen
that the figures work out strongly in
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favour of purchasing and using artificial
foods along with the home-grown pro-
duce. In cost there is a balance of
£1, 4s. 1d. per cow in 44 weeks in favour
of the artificial food, while there is the
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further advantage of being able, with the
help of the artificial food, which is ‘in
itself a profitable investment, to main-
tain a larger stock of cattle upon the
farm :—

TasLE I
l SuMMER KEEP OF 4 COW WITHOUT ARTIFICIAL FOOD.
I Hay and Dry A
Length ‘ s Manurial o
Food per day. ; Grass. | Chopped | Turnips. Meal. matter, Cost. Net cost.
; I ¥ of time. Straw. per day. value.
|
' weeks, | tons. [tons cwt.|tons cwt./tons cwt.qrs.| . (£ s d. £ s d.| £ s d.
12 stones grass 24 12 ... |310 0O No 310 O
allow-
| ance.
| 3 1b. meal . 24 o 4 2|31 |110 0|0 6 7 1 3 3
At 108
| per stone. |
413 5

2 stones hay (mea- |

‘WINTER KEEP oF A COW WITHOUT ARTIFICIAL F0oOD.

dow and clover) 20 1 15 7 o00i{212 3| 47 9
at £4
per ton
14 cwt. roots 20 3 10 131%|212 6|015 9| 116 9
at 1g5s.
per ton.
3 1b. meal 20 o 3 3 I 50lo0 5 3|0I99
‘WHEN Dry.
‘ 8 o 17| 0 10‘ | | l |
Total t 52 12 | 2 12| 4 ol o 8 1 I ’ 1117 8
|
. Acreage required.
50 cows will therefore con-
sume 600 60 acres
" 20 12 © : 22
o1 5 B 170 acres.
‘ | = 130 © 74

1 The dry matter contained in Cakes and Corn is about ¥ of the total weight.

" " Mangels

' ‘White Turnips "

' Hay

”"

i

" "

,kl "
7

[TasrE IL
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TasLe II
SumMmEeErR KEEP OF A COW USING ARTIFICIAL Foop.
B | Hay and | o ! "
Food per day. &et"i;"é}; Gra.ss.‘ Cé:t&;x;}‘)ved Turnips. A‘if;gé‘_m Cost. M",’:l"’l'gf‘l Net cost.
weeks | tons. \ ] :’: 5 g % 5' tons cwt. qrs.| £ 5. d.| £ 5 d. | £ 5. d.
12 stones grass 24 12 310 o No 310 0O
\ | allow-
[ ance.
3 lb. cotton-cake (unde- 24 o 4 2 i1 2 6{o14 6| 0 8 o
corticated). [ | at/s
per ton.
318 o
WinTER KEEP OF A COW USING ARTIFICIAL FooD.
stone roots | =20 017 2 o13 olo 3 8| o 9 4
at 15s.
per ton.
34 stone hay (meadow and 20 o 8 3 115 0({013 O/ I 2 ©
clover). at. L4 N
per ton.
14 stone straw | 20 o 8 3 017 6|0 4 9| 012 9
at £z
per ton.
3 1b. rice-meal and decor- 20 © 3 3 ({019 0 013 3/ © 5 ¢
ticated cotton-cake, at
' l 4’5, 2s. 6d.
per ton.
1 stone brewers’ grains or 20 | ... | o017 2 |416 3010 6| 4 59
silage ad ib. ‘ ‘ at
‘ 4’5, 108,
per ton,
WHEN Dryv.
8 ... lor7 oloro o i ’
Total 52 12 (117 2|1 7 2| i ‘ 1013 7
b ' l
Acreage required.
50 cows will therefore consume 6oo 6o acres
It} " " .. [6815 0 4% 119% acres.
" 1 " 93 15 O | F03 55 "

Warm Mashes.—Professor Primrose
M‘Connell, Ongar Park Hall, Ongar,
Essex, already quoted as an advocate of
“cooked” or warm food for dairy cows,
states that twenty years’ experience with
“boiling,” with the experience of a pre-
vious generation superadded—and with
results always pre-eminently satisfactory
—has confirmed him in his good opinion
of the “warm mash” as food for dairy
cows. His herd numbers about 70 cows
of the Ayrshire breed, and he directs his
attention mainly to the production of
milk for sale in London. He makes a

contract to supply specially rich milk,
and to ensure this he gives a more liberal
allowance of rich food than is given by
many whose principal business is milk-
selling. The mash which he has used
most largely is composed principally of
oat-chaff or chopped straw, bran, bean-
meal, and ground oats, mixed with boil-
ing water, and allowed to infuse for
from 6 to rz hours. He gives a bucket-
ful of this daily to each cow in place of
the usual allowance of turnips, and the
proportions of ingredients thus allowed
to each cow are 4 Ib. of chaff or chopped
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fodder, 4 lb. of bran, 2 1b. of bean-meal,
2 Ib. of ground oats, and 24 lb. of water
—total 36 Ib. The 12 lb. of solid matter
in this mixture costs about 5d.—or nearly
A4 per ton. About 450 gallons of
water are required to make a ton of this
dry matter into a sloppy mass suitable
for the cows, and with coals at 15s. per
ton, Professor M‘Connell found that
the firing required to heat this quantity
of water up to boiling-point is under 1s.,
“so that the total cost of a ton of mash,
plus the warm water, is just about £4.”

Mash compared with Turnips and
Silage. — Taking the market value of
turnips at 1os. per ton, of silage at 15s.,

Turnips .
Silage (24)
Dry mash (%)

“From these analyses it will be seen
that the dry material of the mash con-
tains 21 per cent more albuminoids than
the turnips, or 13 per cent more than the
ensilage; or, in other words, the same
money can buy 14 tons in the turnips, or
15 in the ensilage, and 17 in the mash.
So also 20 tons of fats in the turnips,
4 in the ensilage, and 35 in the mash,
all cost the same. The case is, of course,
reversed with the carbohydrates; but
then these are the least valuable of the
three ; two and a half parts being re-
quired to equal one of fat for feeding,
while for milk-production they (in the form
of starch, sugar, d&c.) have been shown
to be of very little importance, as it is
the albuminoids which are used in the
body for this purpose. We find this in
practice, and exemplified in the fact that
maize and other starchy foods do not
give good results with cows, so that a
superabundance of them is not desirable.
Taking only the albuminoids and fats into
account, therefore, we find the mash is
28 per cent better than the turnips, and
33 per cent over the ensilage, all at the
same money-value, shilling for shilling.”!

He further points out the advantage
of warm food to cows, which has been
explained under the heading of “Cooked
Food,” 1. 334. Replying to the argu-
ment that warming the food entails cost,
he states that in his case, where, in winter-

1 Live Stock Jour., Almanac, 1887.
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and the dry mash at 8os. per ton, Pro-
fessor M‘Connell makes the following
comparison as to the relative value of
these articles as food for cows: It will
be best to take the same equal money-
value of each—that is, one ton of tur-
nips, two-thirds of a ton of ensilage, and
one-eighth of a tou of the dry material
of the mash—and in the absence of direct
experiment, take their chemical food-
equivalents as a basis of calculation. One
ton of swedes contains 8¢ per cent of
water and 11 per cent of solids, or tabu-
lated, all three will appear thus, taking
the valuable ingredients only into ac-
count :—

Albuminoids. Fats. Carbohydrates. Ash.
1.4 0.20 7.1 0.60
1.5 0.04 9.0 1.60
1.7 0.35 4.5 0.36

ing 70 cows, warm mash is given once a-
day during one half of the winter, and
twice a-day during the other half, the
cost of heating (with coals at 1gs. per
ton) was only 1s. 3d. per cow for the
whole winter. He adds: * Suppose we
double this—surely no one will argue
that 2s. 6d. is a serious item in a cow’s
annual cost, which averages, say, £ 20.”
It is also pointed out that in the warm
mashes, by-products, such as chaff of all
kinds, tails, or dressings from grain,
overheated or inferior hay which would
otherwise be liable to be wasted, may be
turned into good and palatable food.
Wheat, barley, and bean straw, which do
not make good fodder for cows by them-
selves, are very suitable for the mash
when chopped. Bean-straw emits a most
delightful and appetising aroma when
soaked in the hot water.

Mangels and Turnips for Cows.
—In another paper 2 Professor M‘Connell
gives additional information as to his
experience and practice in the feeding of
dairy cows in winter. He conducted an
experiment extending over four weeks,
with the view of testing the relative
value of mangels and turnips as food for
dairy cows, and lLe found that, weight
for weight, mangels gave 6 per cent less
milk and slightly less cream than tur-
nips.

2 Trans. IHigh. Agric. Soc., xix., 4th ser.,
1887.
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‘Winter Rations for Dairy Cows.
—In the article last referred to, Professor
M<Connell gives the following tables of
rations, “taken from some in actual prac-
tice by different people, to illustrate
the winter food of a cow in milk.”

I.

5 A.M. 2 1b. decorticated cotton-cake.
7 u warm mash.
8 4 1b, oat-straw
12 NOON 8 1b. hay.
3 B.M, warm mash.

u 8 1b. oat-straw.

The warm mashes in the above consist
each of about 5 lb. chop, 2 1b. of meal
(bean and oat mixed), 2 lb. of bran,
20 lb. water —all together forming a
bucketful.

2.

1b.

Maize-meal 4
Decorticated cotton-cake 4
Pulped roots . 20
Chop with pulp 10
Hay ad lib.

3.
Rape-cake 6
Malt-combs I
Roots 28
Bran . I 0 e

(All cooked together.)

Hay 9

4.
Bean-meal 2
Pease-meal 1
Maize-meal 1%
Bran 1%
Linseed-cake 1
Chop . o

(All mixed with boiling water.)

Pulped turnips with % 18
Straw-chop 9
Straw ad lib.

5.
Cotton-cake undecorticated 4
Turnips . a 56

Hay or straw ad lib.

A Liberal Ration.—Mr Gilbert Mur-
ray, Elvaston Castle, Derby, considers
28 1b. of roots per day the extreme
limit to a dairy cow in full milk.” He
submits the following as an average daily
ration for a cow giving full milk in win-
ter,! which may be regarded as a liberal
ration :—

1 Jour. Brit., Dairy Farm. Ass., vol. ii., No.
2, I0L.

343

1b.
A mixture of cut hay and straw 20
Bean-meal 2
Ground oats . 2
A mixture of wheat and barley-meal 2
Linseed 2
Bran 2
Roots | 25
Long hay divided into two rations 5

60

Mr Murray recommends the whole, ex-
cepting the hay, to be cooked or steamed,
mixed with a large quantity of pure
water, and fed in a semi-liquid state at
a temperature of 55° to 60° Fahr.

Skim-milk as Food for Cows.—In
the paper just referred to, Mr Gilbert
Murray commends the utilisation of sweet
skim-milk as an ingredient of mixed food
for dairy cows. He states that in some
butter dairies it is difficult to dispose of
skim-milk, and that in some instances it
is being returned to the milk-suppliers
at 2d. per imperial gallon. ‘At this
price, mixed with other foods, it is cap-
able, when used in moderate quantities,
of being profitably used as an adjunct to
the food of cows in milk. Contrasted
with other foods, it is the cheapest that
can be used.”

Professor Arnold, a leading American
authority, also speaks highly of the value
of sweet skim-milk as a food for milk-
production.  He says: “All easily di-
gested foods which contribute to the
building up of flesh and the framework
of the body are especially efficient in
stimulating a flow of milk. Among the
foods of this kind are cotton-seed meal,
linseed - meal, bran from the various
cereals, and every kind of clover and
every species of peas. These foods influ-
ence the quantity of milk by reason of
the high per cent of albuminous or flesh-
forming matter they contain. The com-
position of skim-milk would entitle it to
be classed with that sort of food, and its
use as a milk-producing food proves it
worthy of the position. Just as flesh
when used as food is perfectly adapted
to forming flesh again, the use of milk
by milk giving animals is perfectly
adapted to reconstruct milk. It is de-
cidedly an albuminous product, and con-
sequently contributes to swelling the
flow.

“To secure the best results, skim-milk
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should be fed in good condition. Its
value is not destroyed by souring, but it
is thereby considerably reduced. Sweet
skim-milk is believed to be about 50 per
cent better than sour milk as cow-feed.

“Tt would have a special value for
producing milk for cheese-making, but it
also contributes to making milk rich in
butter. Like all other foods rich in
albumen, it does this in an indirect way.
One source of fat in animal bodies lies in
the destruction or waste of bodily struc-
ture. The more structure there is built
up, the more there is to be dissolved for
the evolution of fat. Milk, like other
albuminous matters, is active in building
up the structure, and hence also in the
production of fat, of which the newly
formed milk gets a share. Feeding milk
to cows also contributes to the richness
of their milk by utilising the fat the
butter-maker leaves in it—usually from
5 to 10 per cent of the original quantity.
When fed back, cows utilise every atom
of the fat, and in the course of a whole
season it amounts to enough to make
from 25 to 50 lb. of butter, and add to
their product from 10 dols. to 20 dols.
each in a season.

¢ As a milk-producing food its value is
also affected by the quality of the food
used with it. Milk is a highly nitrogen-
ous food,and should be fed with those that
abound in unctuous matters and starch
and sugar, to make it a part of a properly
balanced ration. It would not be so effi-
cacious fed in connection with cotton-
seed and linseed-meal as corn-meal or
fodder corn or sweet ensilage, or with
most soiling plants except clover, which,
like milk, is highly nitrogenous. When
given as a part of a well-balanced ration,
sweet skim-milk gives about equal results
whether fed to good new milch cows or
to thrifty calves or young pigs.”

Feeding in Milk-selling Dairies.—
Feeding cows for the production of milk
is a subject that demands the most care-
ful study. It is illegal, and therefore
punishable, to sell, or attempt to sell,
milk which does not contain at least 1o
per cent of solid matter. In ordinary
practice it is found that liberal feeding
with rich food is required to raise the
percentage of solid matter very much
above the standard; and, on the other
hand, it has been demonstrated in expe-
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rience that by using an excessive propor-
tion of weak succulent foods such as
brewers’ grains, the flow of milk may be
considerably increased, but its quality so
much reduced as to bring it under the
legal standard, and thus expose the seller
to the risk of punishment. The milk-
sellers, as a rule, therefore, endeavour to
hit the happy medium. Some are able
to obtain a contract to supply milk of
exceptionally high quality, at a special
price, and accordingly they can afford to,
and indeed must, use rich food. But,
generally speaking, milk-sellers get little
or no benefit by supplying milk of very
high quality, and naturally enough—ex-
cept where they pursue the system of
fattening off the cows as they become
dry, when high feeding is necessary—
they aim at feeding their cows so as to
produce the maximum quantity of milk
of sufficient quality to reach the required
standard. To do this, to go as “near
the wind ” as possible, and yet keep on
the “respectable side” of the standard
line, requires experience and good judg-
ment. It is highly reprehensible, cer-
tainly, to carry too far the practice of
feeding for quantity, regardless of the
quality of milk; yet it is but natural
and reasonable that, within proper limits,
milk - sellers, as well as others, should
pursue an economical system of feeding
—the most economical food in their case
being that which will at the lowest cost
produce the maximum quantity with
moderate quality.

Mr H. A. Howman, Halloughton,
Coleshill, Warwickshire, who from his
two farms sells about 60,000 gallons of
milk annually, states that in his expe-
rience the best malk-producing foods have
been silage, cabbages, roots, vetches, and
brewers’ grains. He does not believe
that such rich artificial foods as linseed-
cake, cotton-cake, and grain will increase
the flow of milk “in proportion to their
cost.” He tried an experiment on four
cows in the winter of 1885, with the view
of testing this point. The cows were
being fed with a full supply of the milk-
producing foods just mentioned, and their
milk was accurately measured. In addi-
tion to the food formerly given, 5 lb. of
meal was given to each cow per day, and
again the milk was measured twice a-
day for a week. The cows put on flesh
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rapidly, but they did not gain an ounce
in the quantity of the milk. In this case
the cows had no doubt been receiving a
full allowance of food before the meal
was given, so that very little increase in
the flow of milk might be expected from
any kind of food, be it succulent or dry.
Still, the experience of Mr Howman, as
an extensive milk-seller, upon the econ-
omy of cake and meal in milk - produc-
tion, is worthy of being recorded.

Mr Howman remarks that as milk
contains about 838 per cent of water and
12 per cent of total solids, it seems absurd
to give dry food to produce water! What
dry food the cow requires to sustain life
is supplied in sufficient quantity in the
milk-producing foods spoken of.!

DBrewers’ grains are the characteristic
food in milk-selling dairies in or near
towns —indeed wherever they can be
reasonably or conveniently obtained.
These grains consist of the spent malt
which has yielded the saccharine extract
from which beer or spirit is obtained.
Mr J. C. Morton says that in town
dairies “a bushel or more, sometimes
two bushels, are given daily to each cow,
besides which she has mangels, hay, and
meal. In fact, the object is, having pur-
chased a good shorthorn cow, not only
to stimulate her milk-produce to the
utmost, which grains are especially sup-

posed to do, but to feed her so well that’

she may begin to lay on flesh as soon as
the season of greatest milk-produce be-
gins to decline. A cow which will fat-
ten, as well as yield milk abundantly, is
the agent by which the cowman realises
his profit. She is milked at 4 a.M., re-
ceives perhaps 2 or 3 pecks of ‘grains’
immediately after milking is over; then
4 or 5 Ib. of hay are given, and after
being cleaned out, she gets at ¢ A.m.
from 20 to 25 lb. of chopped mangels,
and another 3 or 4 Ib of hay. At 1 P
the cows are milked again, and again fed
as much as before, being well watered in
the course of the afternoon. Or, when
they have meal and oilcake, this is given
3 or 4 lb. a-day, either with mangels or
in a gruel over the grains.

“In the country, where grains cannot
easily be had in quantity, dependence is

v Jour. Brit. Dairy Farm. Ass., vol. ii., No.
2, 15.
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placed on hay and mangels, with meal
of barley, and bean or Indian corn, or
decorticated cotton-cake ; and in summer
and autumn of course, both in town and
country, the dependence is largely on
clover and vetches and cabbages, in
addition to grains and meal.”?

Silage and Mangels for Dairy
Cows.—In the winters of 1884-85 and
1885-86 Sir John Bennett Lawes, Bart.,
carried out an important and instructive
series of experiments, mainly with the
view of testing the relative merits of
silage and mangels as food for dairy
cows. Sir John thus describes the ex-
periments and their results:—

“For 3 months we fed 20 cows on
clover-silage and 20 cows upon mangels,
the rest of the diet, which consisted of
4 1b. of decorticated cotton-cake, 4 1b. of
bran, and 10 1b. of chaff (half hay, half
straw) per day, being given equally to
the lot. The daily amount allotted to
the 20 cows which received cloversilage
was 50 lb., and for those fed on mangels,
go lb. The 5o Ib. of silage contained
about the same amount of dry food as
the go lb. of mangels. The average
amount of milk yielded per cow by those
which received the silage was 25 Ib.
12 oz. per day, and that of the cows
which received the mangels, 27 1b. 5 oz.;
they had therefore rather the advantage
of the two lots.

“The cows were all weighed at the
beginning and end of the experiment,
and the silage cows showed the larger
increase; it was also evident to the eye
that they showed more tendency to fat-
ten. When the clover was finished, the
cows were fed with silage made from
meadow-grass, the result being, that al-
though the milk did not decline, the
cows began to lose weight. As regards
the quality, both to the eye and the
taste, the silage milk had the preference ;
but careful analysis showed a slight
superiority in the butter-fat of the milk
yielded by the cows fed on the mangels.

“These experiments were carried out
in the winter of 1884-85, and a second
year’s experience does not alter the
general conclusions. The cows have
been fed all through the winter with
cloversilage and mangels—mnot separ-

2 Jour. Royal Agric. Soc. Eng., xiv. 405.
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ately, as was the case last year, but to-
gether—and careful observation leads us
to the conclusion that the addition of
silage to mangels has a tendency to lay
on flesh, more than would be the case if
the cows were fed on mangels alone. It
will be observed that the silage and
mangels formed but a small part of the
whole of the food consumed by the cows,
which were large shorthorns, weighing
about 1200 lb. each, and consuming
daily about 25 lb. of food, calculated as
dry. Of this amount the silage did not
supply more than 1o or 11 lb.

“A very considerable amount of the
home-grown food—the hay, straw, roots,
or silage—was consumed by the animals
for what we call existence purposes, that
is to say, to keep life and warmth in the
body, while purchased food furnished
the material to form the milk. I may
say that it would be impossible to keep
up anything approaching to an average
yield of 3 gallons of milk per cow, over
the whole number, during the winter
months, without having recourse to pur-
chased foods.”?

Sir John further explains that all the
cows did not really receive 4 lb. each of
cotton-cake and 4 1b. of bran all through
the experiment. These quantities were
set apart for each cow, but, as explained
at the outset of this section, an attempt
was made to economise food by regu-
lating its amount each week by the yield
of milk of the previous week,—a point
specially deserving the most careful con-
sideration and attention of dairy-farmers
—of all, indeed, who keep cows.

Silage in the Duke of Manchester’s
Dairy.—Silage has been extensively
used as food for the cows in the Duke
of Manchester’s large dairies at Kim-
bolton. The results have on the whole
been very favourable. In the winter of
1885-86, from the opening of the silo in
November till the end of May (when the
silage was exhausted), the cows received
daily, in two feeds, a mixture composed
of 9 Ib. of tail wheat and oats ground
into meal, 30 lb. of cut mangels, and
44 1b. of silage each, 7 1b. of long hay
being allowed in addition. With this
treatment the cows gave more milk, and
maintained a much higher condition

! Paper read at Dublin Dairy Con., 1886.
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than in previous years, when fed on
roots, grain, and cake, at a greater cost
than that entailed by the above mixture.

The mixture of meal, mangels, and si-
lage was allowed to lie in a heap for 12
hours before being given to the cows.
The silage consisted of tares and oats
sown together, which were cut, chaffed,
and put into the silo at the end of July.
The cows evidently relished the flavour
of the silage, and rarely have we seen
dairy cows m such high condition as
these were in the month of April 1886,
when they were all milking heavily.
The cost of the above feeding, reckoning
the silage at £4 per ton, and including
attendance, is estimated at 1od. per head
per day.

Mr Carrington’s System of Feeding
Cows.—The late Mr Carrington, who
pursued dairy-farming extensively in
Staffordshire, was recognised as one of
the highest English authorities of his
day. In 1878 he described his system
of feeding cows in winter as follows:
“The cows are wintered on straw or
hay and roots; those which have not
calved are turned out for a few hours
in a sheltered sound field of turf, near
the homestead, every day, except when
the weather is very bad. I consider the
fresh air and exercise beneficial.

« A few days after calving I commence
to give the cows from 4 to 6 lb. of cake
or meal, with plenty of mangels and hay
or cut straw. A cow in full milk, kept
on hay and roots alone, rapidly loses
flesh, and her milk will neither be so
abundant nor so rich in butter or curd
as when extra stimulating food is sup-
plied. Decorticated cotton-cake is a valu-
able food for milch cows, either alone or
in conjunction with maize-meal, which is
very largely used for all kinds of stock
in Lancashire and Cheshire, within easy
reach of the Liverpool market. Palm-
nut meal (a food very rich in oil) is a
valuable food where it can be mixed with
chop and pulped roots; it is not, how-
ever, palatable to stock unless mixed
with other food.” 2

Milk-fever Preventive.—In connec-
tion with the above, Mr Carrington says :
“To those of my cows which are in
high condition I give 1 1b. of Epsom

2 Jour. Royal Agric. Soc. Eng., xiv. 391
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salts and 1 oz. of ginger just before calv-
ing, and in some cases I give this dose
twice before calving. This I consider a
safequard against milk-fever.” !

An American Example.— Mr Ed-
ward Burnett’s dairy at Deerfoot Farm,
Southborough, Mass., has been regarded
as one of the most successfully conducted
in the United States of America. Writ-
ing in 1880, Mr Burnett thus describes
his system of winter feeding: “The
essentials to produce the best results are
good cows, good feed, regularity, cleanli-
ness about the stables [gcowhouses] and
dairy, and a thermometer. I will give
you my own method of feeding, and in
so doing those dairymen who aim at
quantity will realise that we are shoot-
ing at different targets, for with me
quantity is secondary, quality being the
greatest desideratum. . When in
winter quarters I begin feeding at about
5.30 in the morning with hay, a little
Jag or wisp at a time, not so much but
what the cows will eat it up clean. Then,
after milking, the grain—from 3 to 6
quarts, according to the cow—consisting
of two parts of Indian-meal and one of
shorts or bran; or feeding entirely on
ordinary cabbage (corn [Indian] and cob
ground together). After this more hay,
which lasts until about 9 A.m. I begin
again at 3 P.M. with a little hay, fol-
lowed by roots (mangels) cut fine, a
bushel being divided between three
cows ; then more hay again, which lasts
them until about 6.30 p.m. I maintain
that, if more shorts are fed than are
necessary to counteract the heating
quality and condensed richness of the
corn-meal, it deteriorates the butter.” ?

Feeding Dairy Cows in the Nether-
lands.—The late Mr H. M. Jenkins,
Secretary of the Royal Agricultural
Society of England, in his most useful
reports (in the Society’s Jowrnal) on
Continental dairying, has explained the
systems of management pursued by the
successful and enterprising dairy-farmers
of the European continent. In the
methods of feeding, except as to the
exclusion of turnips, there is not much
variation from the systems pursued in
this country. There, also, large guan-

1 Jour. Royal Agric. Soc. Eng., xviil, 483.
2 Ibid., xix. 391.
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tities of distillery refuse are used as food
for cows giving milk. In winter the
cows are in many cases fed chiefly on
hay, linseed-meal, linseed-cake, beans, and
distillery refuse, some giving as much
as 6 to 7 lb. of linseed-cake per day.

Mr Carrington Smith’s Practice.—
An experienced Staffordshire farmer, Mr
T. Carrington Smith, Adamston, Rugeley,
says: “It is my practice to chaff all the
straw used as fodder, with the addition
of chaffed hay and pulped swedes.
Whilst the chaffing and pulping are
going on simultaneously, some rice-meal
is added to the whole mass. From this
heap all the dairy cows, whether dry or
in milk, are fed, and they all receive also
one foddering of long hay, say at 5.30
p.M.  Those cows which are in milk re-
ceive in addition 4 Ib. of linseed or cotton-
seed cake, and 2 lb. of meal. I do not
attempt to weigh chaff, pulp, or long hay.
The cows may be said to be fed ad libi-
tum, and the proportions of straw, hay,
and swedes are regulated principally by
the actual qualities of the hay and straw
and the quantity in store of the roots.

“Cows vary so in their appetites that
it seems to me almost impossible to lay
down a standard ration applicable to
all. We try to fodder all in such way
that there shall be no waste, and careful
regard is had to apportion the constitu-
ents of food used relatively to each other
in such sort as to keep the evacuations
in the right degree of thickness, avoiding
scour on the one hand, and constipation
on the other. Again, the cows not in
milk during the winter are turned out in
the pasture for a considerable portion of
the day, and therefore they supplement
the fodder they receive in the sheds by
the grass and foggage to be found out in
the open field. In winter the first feed
of chaff-mixture takes place at 6 A.m.,
the second at 4.30, the third, on coming
in from pasture, at 3 Pp.M., the fourth at
4.30, the fifth (long hay) at 5.30. If the
weather be severe, an additional serving
of chaff-mixture is given.” 3

Feeding in Norfolk Dairies.— At
Necton Hall, Swaffham, Mr R. Harvey
Mason keeps a herd of wellbred red
polled cattle, largely but not entirely
for dairying, “thercfore the health and

8 Live Stock Jour., May 13, 1887,
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breeding of the cows has the first atten-
tion.” His system of feeding, and the
cost of the food, are stated thus:—

Cost of Feeding Cows.

Each cow.
From May 1 to September 18—
20 weeks on grass fo 2 6=4210 0

From September 19 to October 31—
Grass . Lo 1
2 bushels roots (white
turnips, 10s. perton) 0 o 6
7 1b. cotton-seed meal,

A5, I5s.perton . o O 4%
7 1b. palm-nut meal,
44,25, 6d. perton 0 o 3

Six wecksat fo 2 7X4=015 9

From November 1 to March 4—
7 bushels roots, swedes
and mangels, 13s. 4d.
per ton 4o 2
7 1b. cotton-seed meal o o
7 lb. palm-nut meal o0 o©
3% stone meadow-hay,
chaffed, L4 perton o 1 9

4
4%
3

Eighteen weeksat £o 4

From March 5 to April 30—
314 bushels roots, swedes
and mangels 4o 1
7 1b. palm-nut meal o o 3
14 lb. undecorticated
cotton-cake, £4, 128,
6d. per ton o o 7
13 stonemeadow-hay o © 10%

4o 211

Eight weeks at =1 3 4

£8 13 10

Each cow, total the year

“From May 1 to October 11 the cows
were out both by night and day, and
only in the house at milking-time, dur-
ing which time, from September 18, they
were fed as above. During the whole
winter they were on the pasture a por-
tion of every day, at which time they
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had the roots. Immediately on being
milked, they are turned loose into a large
covered yard, but whilst in it they get
nothing to eat. The hay, meals, and
cake are all mixed together, and given
to the cows to eat while tied up in the
house for milking.” !

Mr G. M. Chamberlin, Stratton Straw-
less Hall, Norwich, states that during
the winter months he gives his cows
(Shorthorns, Agyrshires, Jerseys, and
Guernseys), according to their size and
milk-product, from 3 to 374 bushels per
day of a mixed food, consisting of man-
gels, bran, surplus corn of the farm, lin-
seed, malt-combs, hay and wheat chaff.

Feeding in Jersey Herds.—In the
leading herds of Jersey cattle in Eng-
land, a very careful and systematic course
of feeding is pursued. These delicate
and heavily milking little cows require
liberal feeding during winter. The sys-
tem pursued by Mr J. F. Hall, Er-
leigh Court, Reading, is a fair sample of
good management. He endeavours to
feed so as to increase butter productive-
ness. Artificial food—i.e., ground oats,
maize-meal, decorticated cotton-cake, and
bran—are given in limited quantities all
the year round, but jforcing has never
been attempted. The soil being gravel,
the grass is of a light character. The
cows are turned out to grass in the latter
end of May, and remain out till mid-
September. During the winter months
they receive, in addition to artificial food,
hay, carrots, and parsnips, and ensilage
(meadow-grass stored in silo); also man-
gels in late winter. The daily allow-
ance of each food is given in the table
annexed. Sweet ensilage is very valu-
able, as it is a cheap food, easily pro-
cured, and gives an excellent colour to
winter butter, besides promoting the
flow of milk

Foop RECORD, EXCLUSIVE OF Grass, 1886.

Carrots
Per Cow per Weck. Mixed Meat. Hay. Bran. | Ensilage. and
Parsnips.
= = bush. | Ib. bush.
Jan. to March 42 - 56 56-112 Y 196 1
April to June 52%-35 56-14
July to September 35 - 38%
October to December 3815-42 28 196 12
1 Live Stock Jour., May 13, 1887. 2 Ibid.
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In Lord Braybroke’s herd of Jersey
cows at Audley End, Essex, the winter
feeding is as follows :—

October.
Pecks.
Crushed oats 3
Wheat-germ meal A
Malt-dust a %
Straw and hay chaff and cabbage 2

On grass about nine hours each day.
November to March.

Crushed oats A
‘Wheat-germ meal A
Malt-dust Y
Dried grains 34
Straw and hay chaff and cabbages 2 or
Carrots, parsnips, or mangels 10 lb.

On grass from one to four hours each day,
according to the weather.!

Mr John Swan, Stonefield, Lincoln,
feeds his Jersey cows in winter with
silage (made from grass, rye, buckwheat,
vetches, and maize), and 2 lb. oatmeal
and 2 lb. of bean-meal, or an equivalent
of cotton-cake or linseed-cake and bran
daily. The same quantities of these con-
centrated foods are given summer and
winter.
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An Irish System-~—Mr Smith Barry
has a large dairy herd of cross-bred and
shorthorn cows in County Cork, and the
food given in winter consists of 5o lh.
roots, 10 lb. hay, and 4 lb. of barley-meal
and crushed oats; the roots are grated,
and about 5 1b. of hay chaffed and given
to the cattle in equal portions with the
corn, at 6 A.M. and 4 P.M. every day; the
rest of the hay is given the last thing at
night. The cows have a run over the
pasture every tolerably fine day. In
summer the cows are on pasture day and
night, except in very hot weather, when
they are kept in during the hottest part
of the day and given some vetches or
other soiling.

Mr Richard Barter’s System.—At
St Ann’s Hill, County Cork, Mr Richard
Barter maintains a large dairy of mixed
bred cows, chiefly shorthorn crosses. As
far as he can he pursues winter dairying;
and his cows, when in full milk during
the winter, are fed as shown in the fol-
lowing table, which also indicates the
cost of the ingredients of the food and
the value of the manurial residue 2 :—

Dry Al- Carbo- ’ Cost q Phos-
Daily Food. b- | bumin- | Fat | hy. | Price per £ | Nitro-d oporic | Potash,
N stszllnce. glxgllsln : ‘drat!;s. Ton: Ra%ion. gen. pAc?Sl.c =
. | ‘ £ s d d |
Hay 7 ’ 6. 67 | .17 | 2.87 2 0o o 1.5 12 .036 | .13
Gorse . 42 | 10.5 1.33 | .37 | 3.35 o1I2 O 2.7 .276 074 | .168
Mangels 42 4.83 1 .5 042 3.44 010 O 2.25 | .074 .029 | .164
] o 1 8
Grains 7 1.58 | .336 | .098| .679 gperbus.} I. ‘ .05 .03 .003
Oats and barley 6 5.19 | .7 .24 | 3.52 4 10 © 2.89 | .108 .04 .028
Bran 2 1.72 | .28 [ .08 | 1. 5 15 O 1.21 | .044 .064 | .029
Total 106 | 29.82 | 3.816 | 1. 14.859’ ‘ I1.55 | .672 .273 | .522
|
Equivalent of fat— | Deducted for 10
| quarts milk .16 .051 | .046
1xX2Y | 2.333
17.192 L5I2 222 | .476
Albuminoid ratio, 1 to | 4.5
Value of residue 4} d.
s, d.
Cost of ration per week 6 8% Taking nitrogen at 5d. per 1b.
Value of residue per week 2 53 Phosphoric acid at 3d.
Potash at 245d.
|

1 Live Stock Jour., May 13, 1887,

2 Jour. Brit. Dairy Far. 4ssoc., ii. 127.



350

Feeding Cows in Ayrshire.— The
great development of the cheese industry
in Ayrshire has induced the farmers in
this county to give careful attention to
the feeding and management of cows.
In this part of the country the Ayrshire
breeds hold undisputed sway. Mr An-
drew Allan, Munnoch, is well known as
an experienced and successful breeder of
Ayrshires, and his system of feeding
cows in winter and spring is as follows:
The cows are allowed to go dry for about
three months during winter, as is the
case on most farms where cheese is made,
and in that period they are fed thus:
5 A.M., oat-straw, 5 lb. each; 7 A.p,
soft turnips, 2o lb. each ; 7.30 A.M., oat-
straw, 5 lb. or so each; 10 A.M., oat-
straw, 5 lb. or so each; 11 A0, out for
exercise and water; 2 P.:., brought in-
side and get oat-straw, same quantity as
before ; 4.30 P.M., soft turnips, 2o 1b.
each; 5 P.M., oat-straw, zo lb. each; &
P.M., oat-straw, 20 Ib. each. The cows
mostly calve in March and April, after
which the feeding is as follows: 5 A,
hay, 4% 1b. each; 7 A.M., boiled roots,
with chaff or cut hay mixed with bean-
meal, 27, 1b. of meal each; 7.30 a.M.,
hay, 4% Ib. each; 10 A, ditto; 11
AM., put out to a court for water, and
hay when brought in, same quantity as
before ; 4.30 P.M., steamed or boiled roots
with chaff or cut hay, and 274 lb. of
bean-meal per cow; 5 P.., hay, 474 Ib.
per cow, with the same quantity of hay
at 8 p.M. ; then left for the night.

Feeding in Lord Xgerton’s Dairy.
—Lord Egerton of Tatton keeps a dairy
herd consisting of Dutch and shorthorn
crosses. The amount of cake and corn
allowed per head is 4 lb. daily ; but the
quantities each cow receives depends
upon her size and the milk she is giving.
To a cow in full milk as much as 7 lb.
daily is given both in summer and win-
ter; and for the first fortnight after
calving all heavy milking cows have two
quarts of oatmeal-porridge, with a small
quantity of skim-milk added, twice daily.
The cake and corn are mixed with
chopped hay and straw in winter, and
with green meadow-grass or comfrey in
summer. The Indian corn and peas are
sent out from the mill in the form of
meal, ground together in the proportion of
two of Indian corn to one of peas. The
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cotton and linseed cakes are mixed in
equal proportions.

Feeding in a Tyneside Dairy.—Mr
William Trotter, South Acomb, Tyne-
side, states that in winter he gives 6 or
714 1b. of barley, or a similar quantity of
equal proportions of barley and maize-
meal, with about 21 lb. of hayand 42 Ib.
of turnips per day. The most satisfac-
tory and economical mixture he had
tried was made up thus:—

Per ton.
2 tons of coarse barley, at  £3 5 o
1 ton best barley-meal, at 510 O
1 ton of wheat sharps, at 4 10 O
1 ton of ocatmeal-dust, at 110 O

The cost of this mixture comes to 5%5d.
for 14 1b., or £ 3, 135. 4d. per ton. Mr
Trotter has given up using cotton-cake
as food for cows. When it was used he
had often lost cows from milk-fever ; but
since discarding the cotton-cake he has
not lost a cow from this cause.!

‘Wintering Dry and Breeding Cows.
—TIt will be observed that the foregoing
notes relate mainly to the feeding of
cows where the production of milk is the
chief, or at any rate a specially import-
ant consideration, and where, on this
account, the cows are fed with such
quantities and qualities of food as are
calculated to stimulate and maintain a
bountiful flow of milk. In herds in
which the yield of milk is a secondary
consideration, the systems of feeding are
somewhat different, and, as a rule, the
rations are arranged upon a more mod-
erate scale.

Then, in all cases, cows are fed more
sparingly when not giving milk. By far
the most general practice is to feed dry
cows upon oat-straw or hay and turnips
or mangels. The Ayrshire system, as
described above by Mr Allan, Munnoch,
is fairly representative of the prevailing
custom in Scotland, although there is, of
course, considerable variation both in the
hours of feeding and the gquantities al-
lowed. Formerly turnips were given to
cows much too freely. ILarge meals of
cold watery turnips are positively in-
jurious to cows that are heavy in calf;
and in all respects it is better practice to
feed roots sparingly to cows. From 4o
to 50 or 6o lb. of roots per day, given in

1 Jour. Royal Agric. Soc. Eng., xxiv. 231.
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two meals, are now very general quan-
tities in well-managed herds, and with
plenty of good sound fodder, either oat-
straw or hay, or both, the cows should
thrive well and sustain no harm upon
these allowances. Still dry cows may be
kept in good condition with even less
than 4o Ib. of roots, as is often the case
where the pulping system is pursued, or
where recourse is had to warm mashes
composed of cheap food, largely of
chopped hay, straw, chaff, and perhaps a
few roots. In England, as already indi-
cated, dry cows are usually kept on hay
and straw and turnips and mangels, and
in many cases they receive no roots of
any kind. With plenty of good hay, or
hay and silage, a run out daily—in fine
weather, of course—free access to water,
and perhaps a small allowance of bran
or some other cheap food, they thrive
fairly well.

Professor MConnell on Wintering
Dry Cows.

Writing (for this edition) upon the
wintering of dry cows, Professor Prim-
rose M‘Connell says :—

“These cows, it is assumed, have been
yielding milk during the previous sum-
mer, having dropped their calves some-
time in the spring months, and it may
also be assumed that their produce has
been made into cheese or butter, or dis-
posed of in some way that does not require
a supply of milk to be kept up through
the winter. In such cases it is usual to
have the cows keeping up a flow of milk
for about eight or nine months out of the
twelve, not because they are not able to
milk fora longer period, but because that
at the appearance of winter their united
yield has fallen so low as to make it less
worth the trouble of manufacture, and
because the quality of the produce from
band-feeding is liable to be inferior to
that produced on the summer pastures.
The feeding of the actually dry animals
is thus in winter carried on over a period
of only some three or four months. The
change from pasture to this diet is gen-
erally very gradual, and covers a space of
at least one month, about October and
the beginning of November.

“As soon as the grass begins to fail
in autumn on farms where roots are
grown, an allowance of these—say, 28
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Ib. daily per head—is meted out, usually
in the morning immediately after milk-
ing. In this way the objectionable
flavour is dissipated before the next
milking comes round. Cabbages are
generally the first to be used, followed
next in order by soft turnips, then
swedes, and so on according to the
supply of each. Cabbages have ob-
tained a pre-eminent name as food for
dairy cows ; and all dairymen—especially
those holding clayey land—endeavour to
have a good acreage of them.

“Some farmers scatter a supply of
roots about the pastures, and also the
tops of those being raised and pitted.
This, however, cannot be called a good
practice, for the reason that the animals,
in place of looking after grass, will con-
tinue to nibble away at the roots, and
thus increase the chances of tainting
the milk. Moreover, an excess of such
watery food as turnip-tops often ends in
an attack of scouring very difficult to cure.

“As soon as the nights become cold
and stormy, the animals are kept indoors,
and must then, in addition to the fore-
going, get a supply of oat-straw or
meadow-hay as fodder —say, 4 lb. per
head in the morning, and 8 lb. as the
last thing at night. Where ensilage is
used, it ought to take the place of roots ;
and it is probable that in the near future
turnips and other root crops will give
place to ensilage for milch cows.

Putting Cows dry.—“Towards the
middle of November the animals are gen-
erally put dry, partly by stinting their
food for a few days, and partly by refrain-
ing from milking as long as the animals
do not feel any distress. They usually
require to be stripped out at intervals
while being dried, so as to prevent the
engorgement of the cavities of the udder
from the coagulation of the milk, and the
giving rise to mammitis, with suppura-
tion and sloughing of a part. Mild cases
of mammitis—called “weed,” or catarrh
of the udder—often arise from a chill
and require to be treated with a mild
blister, such as ammonia liniment.

“It is usually not difficult to put the
milk off the cows, and when dry they
may then be turned on to a cheap and
simple diet. In many cases this consists
of turnips with hay or straw alone—mere
‘maintenance diet "—in which the animals
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get only what keeps them living in health
and no more.

Stinted Feeding of Dry Cows Inju-
dicious.—*“Modern experience has taught
us, however, that this is a mistake, and
that something more ought to be added
on. It must be remembered that the
cow is carrying a calf, and at the time
of putting dry is about the fifth or sixth
month of pregnancy, when she requires al-
most as much food for the development
of the foetus as was necessary before
for yielding milk. In addition to this,
it is found that if the animal’s system
has been allowed to get too low before
parturition, she never milks so well dur-
ing the next season. In fact the sum-
mer may be half over before she can be
again worked up to a full-bearing state
by extra food. For these reasons, it is
generally a wise policy to feed the dry
cows fairly well, and give a pound or two
of linseed-cake daily, or some bean-meal
in the mash, or whatever other concen-
trated food may be at hand.

Caution against Milk -fever. —
“(Care must be taken, however, not to
overdo cows in this respect, for fear of
the deadly disease known as ‘ milk-fever,’
which is induced by overfeeding, and a
too plethoric state of the body at partu-
rition.

Cotton - cake and Milk-fever, —
Decorticated cotton-cake in particular
has a bad name in this respect, its great
richness in nitrogenous material produe-
ing, as it were, a corresponding excess
in the blood and tissues of animals con-
suming it.

Rations for Dry Cows.—The fol-
lowing tables will exemplify the methods
of feeding and times adopted by farmers
in different parts of the country for cows
actually dry in the dead of the winter.

I.

6 AM,  Straw.
g 201b. pulped turnips, 101b,
' chopped straw.

12 NooN. Hay.

3rM. 1% lb, linseed-cake,
[ Straw.
“The fodder not restricted.
2
7 AM,  Straw.
8 56 1b. roots,
12 NOON., Straw.
3 rM. 4 lb. bean-meal.
' Straw,
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«&traw ad [Zb., and the bean - meal
made into a dough with hot water and
thoroughly ‘burst’ before giving in a
lump.

]

9
5 M. Mash.
7, Straw.
12 voon. Hay.
4 .M. 2 lb. linseed-cake.
7 n Straw.

“The mash in above consists of 5 Ib.
chop with 2 1b. of bean-meal, all soaked
in boiling water

7 AM.  Straw.

8 28 1b. roots.
12 NooN. Hay.

4 M. 28 1b. roots.
5§ u Straw

Feeding Cows in Pure-bred Herds.

In high-class herds of pure-bred stock
there is, perhaps, even greater variety in
the system of feeding cows than in other
stocks. Some breeders always keep their
stock in high condition, giving the cows
in winter not only straw, hay, and
roots, but also 2, 3, or 4 lb. of cake or
meal, or a mixture, perhaps, of cotton-
cake or linseed-cake, and bruised grain,
Indian corn, or bran—feeding them as
liberally, in fact, as represented in any of
the dairy herds referred to above.

Alnwick Park Shorthorns.—In the
Duke of Northumberland’s valuable herd
of shorthorn cattle at Alnwick Park,
“the food of the cow in winter, when
she is in milk, consists of hay, with an
allowance of two mashes (a mixture of
bran and bean and Indian meal) given
night and morning; and when not in
milk, it is hay and 2 or 3 Ib. of bruised
cake in the day. "When turnips or man-
gel-wurzels are plentiful, an allowance of
three or four stones per diem to each
cow has a most beneficial effect. An
outrake in winter, where a good deal of
rough herbage has been left from sum-
mer, is considered almost indispensable,
especially if no roots are given.”!

Dereham Abbey Shorthorns.—In
one of the best-known shorthorn herds in
England, that of Mr Hugh Aylmer, West
Dereham Abbey, Norfolk, the cows are fed
sparingly. During the summer months
they get grass only ; in winter long hay, if

1 Jour. Royal Agric. Soc. Eng., xvi.-395.
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hayhappens to be plentiful; if not, cut hay
and straw mixed. They have no roots,
but go out to grass every day in winter.
If the ground is clear of snow, they thus
get a little picking of grass; while the
snow lies they have no green food, yct
the air and exercise keep them in health,
and they can help themselves to water
ad Ubitwm. Mr Aylmer’s opinion is
confirmatory of the belief that too large
a proportion of turnips has a tendency
to cause abortion, and he never allows
his in-lamb ewes to have any.!

Ardfert Abbey Shorthorns.—In Mr
W. T. Talbot-Crosbie’s celebrated herd of
shorthorn cattle at Ardfert Abbey, County
Kerry, Ireland, a very careful system
of feeding is pursued. ¢ In the winter
the breeding cows get nothing but straw,
turnips, and water, until they calve, ex-
cept for about a week before calving,
when they get scalded bran. Soon after
calving their warnm bran-mashes are dis-
continued, and they have hay, turnips,
and bran wetted with cold water. If, as
is sometimes the case, a calving cow has
become on this ordinary keep very fat, a
little linseed-oil is given to her on pulped
turnips. As a rule, very little, if any,
medicine is given. Regulation of the
system of dict is preferred to physiec.
No cake is given to breeding cows; but
if, as is not usual, a yearling hcifer hap-
pens to be in calf, she has, if she seems
to need it, a little oilcake to keep up her
strength and condition. In the ordinary
way the heifers live their second winter
on straw and turnips.” ?

Polled Aberdeen-Angus Herds.—In
Sir George Macpherson Grant’s famous
herd of Polled Aberdeen-Angus cattle at
Ballindalloch, cows get from 40 to 50 lb.
of turnips in two meals, supplemented by
a mixture of about 1 Ib. of bran, 1 Ib. of
crushed oats, and 1 1b. of linseed-meal, in
a mash of cut straw and chaff. For about
three weeks before and three weeks after
calving, cows get about 2 Ib. of linseed-
cake per day. The overfeeding of breed-
ing stock is studiously avoided, and the
result is that the herd has been more
than ordinarily prolific.?

Mr Hannay of Gavenwood, Banff, gives

1 Jour. Royal Agric. Soc. Eng., xvi. 416.
2 Ibid., 423.
2 Hist. of Polled Aberdeen-Angus Cattle, p.
386.
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nothing during winter to his Polled
Aberdeen-Angus cows excepting turnips
and straw, until within six weeks of their
calving, when they get 3 lb. of oilcake
daily, and this allowance is usually con-
tinued for a month or so after calving.*

Hereford Herds—In tlie milder and
richer grazing parts of England, cows
spend a great deal of their time, and
pick up not a little of their food, out of
doors all through the winter. This is the
case in many noted herds of Hereford
cattle. In Mr John Hill’s valuable herd
of Hereford cattle at Felhampton Court,
Church Stretton, Salop, the earlier calv-
ing cows are put up at nights about
November and fed with straw—a little
hay and a few turnips if they can be
spared. When they calve their food is
increased, perhaps a little meal is added
—to keep up the supply of the milk in
winter, this is often necessary. The late
calvers are wintered entirely out of doors
on the pastures, where there are rough
sheds. These fields are allowed to grow
well in the autumn, and get full of fog-
gage. In the winter of 1885-86, about
50 cows were thus wintered, and had no
assistance before February, when they
received a little straw and rough hay
drawn on to the fields in the mornings.
As the cows spring for calving, they are
put into the house.®

At Rockview, in the fine grazing dis-
trict of Killucan, Ireland, Mr R. S.
Fetherstonhaugh also leaves Lis cows out
on the pasture all winter, only taking
them in just before calving. These in-
stances, however, although very numer-
ous, are exceptional, and are confined to
first-class grazing districts.

The general system is to house the
cows as soon as winter sets in, and feed
them upon straw, hay, and a moderate
allowance of roots, or upon hay and straw
alone, with plenty of fresh water, or per-
haps with the addition of a little bran,
cake, or bruised grain. When the weather
is dry and not very cold, it is desirable to
let the cows and all store cattle have a
run out in the fresh air about mid-day.
When the weather is wet and stormy, or
very cold, they are much better in the
house.

¢ Tbid.,
® Hist. Hereford Cattle, p. 275
Z
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Winter Dairying.

The various systems of dairying will
be noticed fully in subsequent divisions
of the work. Here it may be mention-
ed that increascd attention has lately
been given to the production of both
milk and butter in the winter months.
At this season of the year fresh butter
is always scarce and dear, and it is con-
tended by many that the extra price ob-
tained for both butter and milk in win-
ter would more than counterbalance the
greater expense involved in maintaining
cows in milk during the cold months of
winter. Latterly the consumption of
fresh milk in towns has increased vastly,
and in winter the supply is rarely equal
to the demand; thus giving additional
stimulus to winter dairying.

This winter dairying is confined mainly
to farms near railway stations and towns
where the new-milk trade is followed,
or where there is a good demand for
fresh winter butter. The expense of
maintaining the production of milk and
butter in winter must be considerably
higher than it would be in summer, and
it could not be safely attempted except
where there is a ready sale and high
prices for the produce.

‘Where this system is pursued, cows
drop calves at various times throughout
the year, so that there are some in full
milk in the winter months as well as in
other seasons. Cows giving milk in
winter have to be fed liberally and kept
in comfortable well-aired houses. The
various methods of feeding to stimulate
a full flow of milk have already been
described, some of the warm rations re-
commended by Professor M‘Connell being
specially adapted for this purpose.

Mr R. Barter, St Ann’s Hill, County
Cork, is an enthusiastic advocate of win-
ter dairying. Hec thinks that the extra
cost 1t incurs in labour and food will
be more than made up by the following
advantages which he claims for the sys-
tem: “(1) Cows carried throngh the
winter, and in profit, at a season when
milk and butter command the highest
prices; (2) cows calving in December
and January give the largest return of
millk—for, say, ten months in milk—as
they come on a second spring of milk
when they get the grass at the end of
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April and in May, and yield during the
summer nearly as well as if calving in
March ; (3) the calf is reared in time for
the grass, and so has the whole summer
to grow and mature, and, if vealed, is
sold when veal is dear; (4) a large
quantity of manure is made, and the
land steadily improves from the quantity
of feeding stuffs consumed on the farm ;
(5) a market at home for most of the
farm produce, and not selling grain, &c.,
at such prices as are now ruling ; and (6)
a much better chance of commanding a
higher average price through the year
for milk and butter by keeping up a
continuous supply.”?

WINTER HOUSING OF STORE
CATTLE.

The influence of locality is very great,
and must be carefully considered by the
successful stock-owner. In the cold re-
gions of the north, even the young store
cattle have to be housed throughout the
entire winter. In the greater part of
Ireland, and in the southern and milder
parts of Great Britain, young growing
cattle spend a good deal of the winter,
when the weather is dry and favourable,
on the pasture-fields. Between these
two extremes of ¢n all winter, and out
all or the greater part of it, there are
many gradations, which farmers must ju-
diciously and carefully arrange for them-
selves. So much depends upon local cir-
cumstances as to climate, house and field
shelter, class of cattle, supply of outdoor
and indoor food, &e., that a series of hard
and fast rules cannot be laid down.

Err on the Side of Shelter.—This
one rule, however, we would lay down
witls all the emphasis and firmness that
can be given to it. It is better to err on
the side of caution—better to have the
animals “nside when you think they
might perhaps suffer little harm by being
out, than outside when they would have
been better in. How often is it the case
that even a reputedly careful farmer
allows his cattle to remain out ou the
fields when he thinks they might be as
well wn?  As well in,”  Depend upon
it, that means that the animals ought
to be inside. The thought may or may

1 Jour. Brit. Dairy Far, Assoc., iii., 128.
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not be expressed—when there is thinking
in the play, be it ever so little, always
let the animals have the benefit of the
doubt—and the shelter too!

Fresh Air for Cattle—Not for a
moment would we depreciate the value
of fresh air for cattle. Fresh air is
most essential, more particularly perhaps
for young growing cattle. But it is
easy to provide this without exposing the
cattle to excessive cold, and drenching,
chilling sleet, and winter rains. Cattle
certainly cannot thrive well in close,
stuffy, ill-ventilated houses. But while
a few farmers are so careless as to let
their cattle suffer in health, and be re-
tarded in progress by want of proper
ventilation or fresh air, the prevailing
error is entirely the other way.

Loss from Exposure to Bad Wea-
ther.—It is not in the least overstating
the case to say that for every twenty
shillings lost by want of ventilation in
cattle- houses, there are hundreds of
pounds sterling sacrificed by the expo-
sure of cattle to inclement weather. If
the value of property, in the shape
of raw material for producing meat
and dairy produce, which is lost every
year through the imprudent and avoid-
able exposure of cattle to inclement
weather, could be accurately stated in
plain figures, the vastness of the sum
would astonish everybody, no one per-
haps more so than the defaulting stock-
owners themselves. It would certainly
run into millions of pounds sterling per
annum !

For be it remembered that exposure
to bad weather does more than retard
the progress of cattle. It likewise incurs
great waste of feeding material. While
the animals are thus exposed more food
is required to maintain the animal heat,
not to speak of increase either in size
or condition. It is a proverbial saying
amongst observant if not always pains-
taking farmers, that cattle will thrive
better upon moderate feeding with suffi-
cient shelter, than with all the food they
can eat in exposure to cold and wet.

“ By exposure to wet or extreme cold,
and by lying, through cold nights, on wet
beds, cattle are not only retarded in pro-
gress, but often thrown back in condi-
tion, and perhaps permanently injured
in constitution—stunted in growth, and
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rendered less able to turn to good account
good food and judicious treatment when
these are bestowed upon them. Farmers
think little of having their cows or lean
stock exposed to an excessive cold or wet.
How great an error it is! They would
never think of so exposing animals being
prepared for slaughter, because the ill
effects of the exposure would thus at once
become manifest. But all the same,
although the loss may not be so great
or so apparent, the exposure of cows and
young lean stock is certain to cause dam-
age to valuable property.

“If the animals do not go back in
condition, the cows fall off in milk, the
young stock lose flesh and rate of growth,
they must be consuming an excessive
amount of food —because under expo-
sure to cold, an abnormal amount of
food is required to keep up the neces-
sary standard of animal heat. So much
of the food consumed goes to keep up the
animal heat, the rest to promote growth,
lay on flesh and fat, or encourage the
flow of milk. The greater the cold the
animals are exposed to, the more food is
required for the vital functions, and, as
a natural consequence, less of the food
consumed becomes available for increase
of size, condition, or of flow of milk.
These are mere truisms, but I repeat
them here, with the view of urging them
upon the attention of those who are
mainly concerned in the matter. It is
sad to think how easy-going farmers are
on these points, which so very materially
affect their welfare.” 1

These remarks are applicable to all
classes of cattle, but they are intro-
duced here because it is in the manage-
ment of store cattle that the careless
and injurious custom prevails most
largely. Again, harm is done to cattle
by exposure to excessive heat as well
as to extreme cold. Fuller reference
will be made to the former point, in
speaking of the summer treatment of
cattle. And we discuss the question of
housing here, because the housing and
feeding are in this particular connection
quite inseparable.

Fconomical Rearing of Cattle.—
The proper housing of cattle has much
to do with their economical feeding,

1 Qur Resources in Live Stock. J. Macdonald.
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It 1s perhaps not overreaching the mark
very far to say that the thriving of store
cattle in winter is regulated almost as
much by how they are housed or shel-
tered as by the systemn of feeding. This
statement will suffice to show the young
farmer that, if he wishes his cattle to
make satisfactory progress, if he desires
to secure in his store cattle the greatest
possible progress, at the lowest possible
outlay of time and money, he must give
as careful attention to shelter as to fced-
ing. Unfortunately this is not always
done.

It cannot be said that even our best-
known systems of cattle-feeding are as
good as they might be, for we are always
learning—constantly discovering that in
some little point or other former practice
was in error. But, as a rule, greater at-
tention has been given to the question of
feeding than to housing, and other points
in the management of cattle. In very
many cases, farmers who are known to be
liberal and careful feeders, are lamenta-
bly negligent in providing proper shelter
for the stock. More particularly does
this remark apply to England and to
Ireland—still more notably to those very
districts in which comparatively little
house or shed accommodation would sup-
Ply all the shelter that is required.

Page after page might be written illus-
trating the nischief that is done by the
imprudent exposure of stock. The prac-
tical man, however, must already be fully
aware of the character and extent of the
evil, and the student is assured that he
need have no hesitation in accepting the
truth and soundness of the general state-
ments just made on the subject.

Turning over a New Leaf—Now,
turning our back on the errors of the
past, we will endeavour to proceed with
the winter fecding and management of
young store cattle, upon lines and in a
manner calculated, according to our pres-
ent lights, to ensure the best possible re-
sults with the greatest possible economy.

The winter is before us, with its many
moods of weather—rain, sleet, snow, bit-
ing winds, and bitter frosts, interspersed
with occasional bright genial glimpses,
which are always welcome, sometimes
deceptive. Most probably the cows and
fattening stock are already assigned to
their winter quarters,—for cows giving
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milk, and cattle being pushed on for
slaughter, should be housed as soon as
the weather begins to get chilly. The
young store cattl