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expoeriments with milking cows but|
gave in rome dotail {ho partioulurs and
results of ton oxperimonts with the
horse. The normal food being hay,
straw, and oats, ho in one caso substi-
tuted ha!f the hay by potatoes, in
another by Jerusalom artichokes, in
snother by mangels, in anothoer by
ruta-baga, and in another by carrots.
Again, in another the straw and oats
wero roplaced by potatoes ; in another
half the hay was replaced by more
oats and straw, and so on. In each
caso ho noted the chaugo in weight
and condition of tho animals in other
respects, if any ; and ho judged accord-
ingly whether the amount of tho food
givon in substitution was too much or
too little, and whether, therefore, the
practical or the theoretical results were
tho most to be relied npon.

He brought together in a table (1)
the estimates o the value compared

ible nonnitrogenous substances also as
100 of hay. If, however, the nitrogen
oquivalont of tho food contained an
oxcoss of di%m,tiblo nonnitrogenous
constituonts he did not make any
corresponding  deduction from tho
ration,

Boossingault fally recognized that
food equivalonts 8o calculated aro only
sutisfactory in comptring foods ofthe
samo doscription, whioh he classifies
gounerally as follows: (1) Hays -and
straws, {2) roots and tubers, (3) oily
roeds, () coreal grains, leguminous
seeds, oil cakes, ote. He pointod out
that when tho application of the tables
is thus limited they are very usoful in
showing how ono food may be
advantageously substituted for anothor
of tho same class, according to relative
abnndanco cheapness, and so on.

In conclusion, in regard to Bonssin-
gault, in giving a sketch ofthoe history

with 100 of hay of the ssventy-six|of the progress in our konowledge of
different articles of food according to the subject of tho ifeeding of the
the amount of nitrogen ho found in|animals of the farm it was only ducto
thom ; and side by sido ho gave the!him to give prominence to his cnorm-
hay value of the foods according tolous, painstaking, and most cons-

the published cstimates of others,
and to the results of his own practical
trials,

Subsequently, however, Boussin-
geult was not satisfied with his results
50 obtained, and he pointed out that
what was still wanting was the de-
termination of the amount of the
various nonnitrogenous constituents
also. acd of how mach of them was
digestible, and how much indigest-
ible ; and eventually ho determined in
ninety different food stuffs, not only
the nitrogen, but the mincral matter,
the woody fider or cellulose, the fatty
matter, and (probably by difforence)
the remaining nonnitrogenous matters,
which he recorded a3 starch, sugar,
and allied bodies. As to the nitrogen,
he still, as formerly, multiplies the
smount found by 6.25 to represent
albnmin, legamin, or ca<ein,

Ho also still took 100 parts of hay

cientious Iabors in regard to it. This
i3 the case, independently of any direct
applicability of his resnits and concla-
sions at tho prerent time, becauso he
l\wwas essentially the pioneer, and his
conceptions and methods have had a
very marked influenco on the direction
of subsequent investigations.

It was in 1842, that is after Boussin-
gault’s {irst systomatic discussion of
the subject, but before his scoond, that
Liebig published his work entitled
“ Chemistry in its Applications to
| Physiology and Pathology.” 1In it he
treated of food in its relations to the
various exigencics of the animal body,
and, apparently impressed as was
Boussingault, with the fact that
nitrogenous constituents were both

animal body, and that they must,
therefore, be supplied in the food they
consumed, and in the case of the

essential and charaoteristic of the|PO

as the standard by which to compare! Herbivora in vegotablo food stuffs, he
the nutritive value of other foods; as| alsolike Boussingault, indeed probably
for ruminsots and horses he consider-! directly influenced by his rosults and
ed it a good standard food. and that conclusions, himsolf concluded that the
the relstion in it of the nitrogenous'comparative values of food stuffs, as
and the digestible nonnit.rogirenons'such, were, 23 a rale, messurable by
constituents was fairly normal. He!their richness in the nitrogenous,
now, however, modifies tho meaning  rather than in that of the nonnitrogen-
of the equivalent arrived at by taking oas constituents—that is to say, more
mto acconnt the amount of digestible by their desh-forming than by their
nonnitrogenous substance associated more speoially respimatory or fat-
with the atandaid amount of nitrogen forming capacities. Thae he says (v.
in cach case; and, if thero were a{45):

deficiency, ho states how much of ** Chemical researches have shown
somo food rich in digestiblo non-|that all such parts of vegetablesascan
nitrogenous matters should be added afford nutrimont to animals contain
to complete the equivalent, and so, certain constituents which are rich in
make it comparable with tho 100 of| nitrogen, sud the most ordinary ex-

bay. Indeed, ho now lsid it down that pericnco proves that animals require(|P

cquivalent rations must contsin equal  for their support and nutrition less of
amouots of digestiblo nonnitrogenous, these parts of plants in proportion as

In the caso of tho ninely descrip-
tions of food which ho analyzad as
above referred o, ho gives a table (2
recording the rosults obtained and
then showsthe amount of cach food re-

as well as of tho nitrogenous bodies. ‘

they abound in the nitrogenous consti-
tucnts.”

in, at page 369 of the third edi-
tion of his Chemical Liotters (1851), he
S8

“The sdmirable experiments of

quired to contribate the samo quantity  Boussingault prove that tho increaso
of nitrogenous substance 55 100 of hay. !in the weight of the body, in the fat-
Next hocalculated how much nutritive| tening or %eeding of stock (just as is
nonnitrogenous matter, reckoned asitho case with tho supply of milk

carbohydrate of 42 per ceat carbon, obtained frum milch cows,, is in pre

was supplied in the amourt of cach
food containing the nitrogen of 100 of
hay. 1f tho amount wero less than in
100 of hay he calcalated how mauch
straw was required to supply tho
deficiency, assuming straw to contaip !
45 per cont of such matter The final!
resnlt shows not oaly the same nmount

the amvant of
constitaents in the daily sapply of

rtion to

! fodder.”

Licbig would probsbly be some-

what biased in favor of the conclusion '

hore stated by the visw ho hold, that
the amount of force exercised in the
animal bods was measurabie by tho

of nitrogenous, but as much of digest !amount of nitrogenous substance

1) Rurzal Econoay, elc. (Bnglish ed-
tion), 1845 1. Balliers, London.

«2) Economis flarate, Deuridme 4dition,
1851, vol. 2, pp. 396-303. Paris,

|
i

transformod, and this agsin by tho

amount of urea found in the urine. To

Liebig's views on this latter point, as
vell as on tho question of tho sources

body, and on some other points of
soiontific, a8 well as practical interest,
I shall havo to rofer farther when
considering each of theso sovoral ques-
tions indogondontly. [n tho monntime,
my special objectis to show what ware
the provailing opinions on the subjoct
of the adaptation of foods according to
their composition, to the sum of the
requirements of tho animals of the
furm, which include not only those
for the mere maintenanco of the body,
but thoie for inorease in live
woight, for tho production of milk,
or for tho oxercise of force, as
tho case may bo. It was however,
not only in regard to ths foods
of the animals of the farm, bat to
human focds also, that the system of
estimating their comparative valuo
according to their peroentage of
nitrogen came to bo spplied. Thus,
differont descriptions of flour and bread,
sod numerous other aliments. both veg-
ctable and animal, were examinad, and
their comparative food values wore
assumed to be indicated by their rich-
ness in nitrogen.
(o be continued.)

The Floek.

ANTIQUITY OF THE COTSWOLD
SHEEP.

In the course of aun interview, with
a reprosentativo of the Cable Mr. Ar-
thar Acock (of the firm of Acock and
Tayler, auctioneers. of Cold Aston,
Cheltenham), gave the following inte-
resting particnlars of the history ofthe
Cotswold sheep :—* Theo breed is sup-
sed to be namod from tho cots (1) or
sheds in which they were hoascd at
night, or permanently in the winter,
and tho Wolds or open billy grounds
on which they pastured in summer
The breed is, of course, of great anti-
quity. It was distingaivhed as fur back
as tho reign of Heary VI, In 1437
application was made to Hoory VI,
by the then Kicg of Portugal for leave
to export sixty sacks of Cotswold wool,
in order that ho might manufacture
certain cloths of gold at Florcuce for
his own use. Stowe, undor date of 1467,
wrote : ‘Sheep transported into Spain.’
In this year King Edward IV, gave a
licenco to pass over certain Cotswold
sheep into Spain, by reason whercof
it has come lo pass at this day that
the staplo of the woollens, ¢f Spain,
except at Baycles(Bruges) in Flanders,
i1 50 great that our staple is not com-
arable to it. Markham, in Elizaboth’s
roign states that the Cotswold sheop
were, as they continued in overy pe-
riod of their early history, ‘A long
woolled and large boned breed.™
¢ Thera " (added Mr. Acock) ¢« you
get the featurce.,” (2)

BREEDS QF SHEEP,

Tho varied character of British
stock is perherps nowhers moro strik

breeds for which prizes are offerod at
:tho Royal Agricultaral Socioty’s show.

(1} Tho wold, in the word ** Cotswold™ is

{1the Anglo-Saxsn word. vealde=a wond. The

1cos 15 the KHeluc coed, also=2 waoed ; 1wo

{Syaoaynous otements, ko tho niver, men-
for watler.—Eo.

tione.in  Rob Roy, the dovndow,n which
both Acon (afon) and Jou (dwT) are Kellic
l {2) Master Slender chaff's Jostice Shellow
(about bus * Fallow dogs™ Laviag bezen out-run

on Cotsale. Sco - Merry Wives of Wind-pmitted to the R.

sor.”—RBb.

in the food of the fat of tho animnl]In 1893 prizes wore offered at Chester

for 23 distinot broeds as follows :

Leiooster,

Border Loicoster.
Cotswold.

Lincoln.

Ozxford Down.
Shropshire.
Southdown.
Hampsbire Down.
Roecommon.
Limestone.

Cheviot.

Bluck-faced Mountain.
Suflolk.

Somerset and Dorset Horn.
Iontish or Romney Marsh.
Devon Longwood,
Ryeland.

Dartmoor.

Exmoor.
Wensleydale.
Herdwick.

Lonk.

Welsh Mountain.

These aro not sub-varieties caused
by local crossing, bat distinot local
breeds banded down trom father to
son for generations and each wilh
specific difforonces well known to ox-
perts. No donbt local paculiarities of
soil and climate are influential in
originating and perpetuating these
distinctions, but theyare well known to
havo distinct pointe that are maintain-
ed no matter where they happen to
be lccated. The Leicoetsrs sud Border
Lislcestors mav be merntioned as an
example. The rival merits of these
two breeds, which bave beon handed
down for aceutury quite distinct were
only last year very sharply ocontested
by their various admirers. The num-
ber of distinct breeds is, however,

radually being curtailed, as tho alliea
Ereods show points of excellence that
entitlo them to pre‘erence. In 1839
the list for which pcizes was offered at
the Royal was as followa :

Leicester (D shley).
Liocoln.

Teeswater.
Cotswold.

Romney Marsh,
Bampton Notts.
Soath Ham Notts.
Irish (polled).
Sonthdown.
Wiltshire.
Shropshire Morfe. (1)
Dolamerc Forest.
Herdwick

Chevict.

Scotch (black-faced ;
Merino.

Dorset.

Portland.

Exmoor.
Dartmeceor,

Cornish.

Rroland.

Dean Forest.
Meondip.

Norfolk.

Cannock Chase,
Ponistone.
Shotland.

Welsh Moantsin.
Wicklow Mountain,

Kerry.
Spring Chickens Recsive Attention

plastic  ingly manifest than in tho numbor of | at declining prices, bat otherwise the

nltry trade is about as dall as asual
at this timo of year. Tarkeys quito ne-
gleoted at low figores aronnd 8290 1. w.
Tho sesson is s0 far advanced that
spring chicks comwand only a small
premium ov.r hens. Couotry skippers
jshould keop at home overything weigha

ing undor 1% lbs.

{1y, A very different shesp from the
present Shropshire the lalter was frst ad-
c's ftat 2t the Glo'ster
»n

Rxhibition, 1832,




