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tribute this opusculo to the series of
« Haudbooks of the Farm,” by the
late John Chalmers Morton, Editor of
tho Bunglish Agricultural Gazette, and
of many othor valunble agricultural
compilations, In troating of * Ani-
mal Nutrvition,” Mr. Warington says:
¢ The carbo hydrates (non nitrogo

nous purig) of tho food include starch,
sugar, and collulose ; theso substances
consist of carbon, bydrogen, and oxy-
gon, the lust two clomonts being in
tho proportion to form water—-henco
tho name.” (In fact, carbo hydrates
aro wator + carbon) ™. Carbo-hydrates
form the largest part of all vogetablo
foods. They avo capable, when con

sumod in oxcess of immedinte require-
monts, of conversion into fat.

P. 100.—*- For tho body to increase

in weight it is clear that the foud sup-
plied must be in excess of the quantity
domanded for mere renovation of tiesuo,
and for the production of heat and
work. When such an excess of food
is given, a part of tho albuminoids
and ash constituents is converted into
new tissuo, while a part of the fat,
carbo-hydrates, and albuminoids is
stored up in the form of fat.
. ‘P.102.—* In calculating the amount
of food consumed for the production
of heat and work, it has been assumed
that the fat in the increase has been
derived from the fat and carbo-hydrates
supplied by the food.”

Mr (Wrightson, Principal of the
Colloge of Agriculture, Downton, near
Salisbury, England, combines groat
scientificacquirements with a thorough
practical knowledge of furming  The
college-furm, which ho manages him-
tolf, contains between 3500 and 600
acres, and his usual stock consists of
500 breeding cwes, and 12 1o 15 milch
cows, besides a number of pigs and
fatling beasts. His exprossion of opi-
nion i8 conciso but emphatic :

“ Suyar is afatting fuod, and sois
starch.”

Again,; Monsieur Grandean,a most
important figure in the agricultural
instruction department of France, has
a good desal to say on this question.
M. Grandeau is: Director of the
- Station agronomiquo " of the East ;
1nspector-general of the ¢ Stations
agronomiques” ; Professor at the

atiopal Conservalory of arts and
trades. and Mcmber of tho Higher
Council of Agriculture of France; so,
I supposo he may bo taken asan ag-
thority.

M, Grandeaus first volume on the
‘¢ Reeding of enimals and men™ was
published in 1893 : (the second volumo
is not out yet). From it I extract the
following paragraphs:

(Pages 151.)— ¢ Liebig's conclusions.
—In 1842, Liebig's opinion oa the
prodaction of animal fat may bo
abridged thus:

1. Ho holds that fut is formed in
the body of the animal from the starchy
matters (féculo, amidon) from tho
sugar and nitrogonous matter (fibrin,
albumen, vegotablo casein.)

2. Fat is produced every timo there
is a disproportion botween tho carbon
produzed by the food and the oxygen
absorbed. (Whon the quantity of
the latter is insufficient to burn all the
carbon). The oxygen of tho food so-
parates itself by the melamorphosis of
certain substances, and escapes undor
the form of carbonic acid and water.

3. The animal ecconomy in making
fat oblains tho mecans of making up
for tho want of oxygen and heat, both
indisponsable to tho accomplishment
of vital action.

4. Rost «nd housing increase tho
production of fat.”

(P. 175.)— Licbig had stated that:

1. The fatin food is insufficicnt to
explain the fattening of animals;
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2. Fat comes from the transformation
of starch and sugar ;

3. Nitrogenous mattor conours in
tho formation of fat,

Now, Boussingault, in his work on
“The fattening of pigs,” definitively
confirms those statomeonts of Li: big.”

(P. 178 *11I—Geoneral conclusions
on the origin of fut. 'The gonoral con-
clusions that this rotrospective roview
cuables us to establish are briefly
theso:

1. Plante contain futty matlors,

2. The auantity of fut contained in
tho food is too trifling to represent
tho fut found in tho animal.

3. Animals have tho powor of trans-
forming sugar into fut (boos’ wax )

4 Animals havo tho power of trans.
forming starch into fat (pigs, goeso,
ducks.)

5. Nitrogenous matter plays a con-
sidorable part in the fattening of ani-
mals.

Such, in a fow words, is the state
of the quostion in 1893 ; wo shall see
later that the oxperimonts of Lawes
and Gilbert, as well as the numerous
experimonts of the (German school,
confirm in all essentials the fundamen-
tal hypothesis of Liebig on the origin
of animal fat.

(P. 361) *“ In practico as well as in
theory, fat and the_starch-series may
be considered, say Lawes and Giltbert,
as replacing one another in our foods.”

(P. 3121 ¢ Conclusion.— * In short,
the masterly ossny of Lawes and Gil-
bert places at the dispnsal of farmers,
chomists and cconomists the only com-
plete decument we possess on the proba-
ble composition of the live brast and on
the composition of the increased growth of
animals submitted to different kinds of
feeding. ”

And now wo arrive at our last bat
most valuablo evidenco : the experi-
mont on “ Pig-feeding, ' conducted
by Lawes and Gilbert, at the Roth
amsted farm, near St Albars, Hertford-
shire, England. Any one who will
take the troublo toglanco at the pages
{85 closely printed pages in-8vo.) of
this series of patient invostigzations
must sco at once that they were drawn
up by moen thorovghly accustomed to
the management of experiments and
nat likely to be biassed one way or
another as are those who, in making
tests, have some ulterior object to
gain. However, I need say no more
as to the perfect trustworthiness of
any investigation conducted by Lawes
and Gilbort, as thoir names sfa~d too
high throughout the whole civilised
world to need my weak support. And
now, for a few extractsfrom the ¢ Ex-
periments on Pig-feeding.”

Tho highly nitrogenous food—a mix-
ture of equul weights of horse-beans
and lentils, was employed,

As the comparatively non-nitroge-
nous food : Indian-corn meal.

For the purpose of the oxperiments,
100 pigs, from 9 to 10 months old
were bought, as nearly as possible
of the samo stamp, and tho test was
not begun until the pens of 3 pigs
ench had, by a judicious application
of the whip, been taught the wisdom
of living peaceably togother.

Nore! * The grains, as compared
with tho leguminous seeds, contsin
scarcely half thequantity of the nitro-
gonous compounds, but thoy abound
much more in starch and other son-
nitrogenous compounds which aro
believed to provide tho chicf of the
respiratory and fat-forming food of the
animal.”

Norg 2.—*Indiun-corn meal, com-
ared with beans and lentils, contains
ittlo nitrogon, but a comparatvely
largo amount of the non-nitrogenous

substances of ibe starch-series (the
carbo-hydrate and also more fatty

mattor. It i3 these various non-nitmj]
genous substances that are supposed

moro poculiarly to serve for the rospi-

ratory proocess, and for the formation of
fat in the animal body."

Nore 3.—*" We tind that, beyond a
somowhat narrow limit, which i» at-
tained with almost any of our curvent
fatting-food, any defoct is much moro
likoly to bo connccted with a deficiency
of the tmportant non-mitrogenous cons{i-
tuents than of the mtrogenous ones."”

Nore 4 —* As these two pigs ripon-
od (i. o. got futy, thoy naturally ee-
locted less of tho nitrogenous and
more of the starchy and fatty food.”

Nore 5 —* No ons. practically ac-
quawnted with pig-feeding will doubt
that tho pigs in pens 5 to 8, whero the
food consisted, in such a very large
proportion, of barley-meal, would pro-
uress moro fuvourably as to the qua-
Ity of their increase, or that they
would contatn a larger proportion of fat,
and consoquently of dry subsiance,
than thoso upon tho bean and lentil die-
taries of pens 1 to 4.

Just 50 in England, we fatten upon
barley-meal and make the flesh firm
by a dietary of poaso during the last
3 weeks of the fatting period.

 Notg 6.—** +%* Thodifficulty of
determining whother the grossinorease
obtained be composed of fat formed
from the starch and oily series of com-
pounds, or whether of’ flesh from the
nitrogenous ones.”

- Note 7~Tho larger the proportion
of nitrogenous compounds b the food,
the greater the tendenoy to increuse
in frame and flesh; but the maturing
or ripening of the animal—in fact, its
¢ fattening —depends very much on
the amount in the food of cortain non-
nitrogenous constituents.”

Nore 8.—* All our feeding results
consstently show, that the theory that
assigng to the different substances used
as fattening foods, a value in proportion
to thetr per centage of nitrogenous com-
pounds, 1S FALLACIOUS,"

Thoero aro a dozen other notos, to
the samo effect, to bo found in the es-
eay I have been quoting from, but I
think I bave brought forward enough,
and that I may fairly loy claim 1o
havo cstablished ray point, that TaE
CARBO-HYDRATES OF THEK FOOD ARE
Sources or FatiN THE ANiMAL Eco-
NoMY. Artior R. Jerner Fosr.

(For the Dairyman Ass 1893.)

Garden and Orchard.

TULIPS.

—

The beautiful display of theso bright
barbicgers of summer, now in bloom
suggests that a brief notice of their
history may be acceptable.

Perhaps, next to the rose, tho family
of plants to which tho tulips belong
lays claim to our admiration.

It is said that in ono instance at
least tulips were ahead.

The story goes that a young gallant
upon being asked by a lady which he
proforred Roses or Tulips ; replied,
*Your Ladysip's Tu-lips beforo all
the roses in the world.”

Inhacew and Tulipacex, the two

reat natural orders, of which the
‘L'ulip is one type, compriso also many
familiar and intoresting spocies, such
as, tho Lilies, Yuccas or Adum’s neodlo,
Fortiblanci or Crown Imperial, and
the pretty little Dog tooth violet,
Erythroneme dons canis which has
juot boen so beautifully ombellishing
our way- and shadowy hill-gides.

Tho name Talip is derived from a
Porsian word signifying a turban and
it was no deubt a favounrite flower in

Somo critics considor that the whole
Lilincoous family was alluded to in
the words of Divine wisdom : “Considor
tho Lilics of tho fiold how thoy grow,
thoy toil not, neithor do thoy spin,
and yet I say unto you that Solomon;
in all his glory, was not arrayed like
ono of theso.”

Thore aro only sbout 30 species of
the geous Talipa but the variotios are
innumerable, tho difforent specics
having afforded unusual facilitios for
their production,

Tulipa Sylvestris.—Tho tulip of the
woods or wild tulip, is the typo of
the family and grows where chalk
abounds in Groat Britain, France,
Switzerlaud, Italy and Southern Ger-
many. It has the advantnge of boing
sweot-sconted and blooms in April
and May,

Gesner's Tulip (Tulipa Gesneriana)
was no doubt the first garden species,
and probably no flower, oxcept the
the roso, has been such a fuvourite ob-
ject of the florist’s attention. It has
been grown in nearly overy garden in
Ewrope for centuries,

There are five -vory distinct varie-
ties or family groups, and from these
aro produced numeorous subvarieties.

Tho firet is the normal Gesneriana, 2
feot high with striped flower; 2nd
Glutea bright yellow; 3rd G.plena
double, 10 to 15 inches high with va-
rirzated flowers; ith G. wversicolor,
party- coloured, and lastly laciniata,
tall growing with variegated potals.

Tho first Garden Talip way found
growing wild in Syria and was oulti
vated by the Tarks. It camo from
Constaati: ople to Westorn Europe in
1554 and was rystomatically deseribed
by Conrad Gesner, tho great German
botanist, a few years later. In 1677 it
had bogun to make s scnsation as a
favourito, anc in 1603, its finer forms
began to appear as tho results of caro
ful hybridizatioa.

This aptituds of the Tulip to assume
s0 many besautiful charactors of form
or colour, led to ovil results in that
little »+ % lic of Holland. In that
coun«y ~n nufound an mpression
did it make as to leud w what hng
been called the tiulipomania, which
was ovinced by 2 desire on the part of
Duatchmen of all ranks to possess the
newest and finest varietiesat whatever

cost.

In 1663, and four succeeding years,
tho mania had assumed such propor
tions, as a gambling speculation, as
to endanger tho credit of tho republic.

1t was followed not only by mer-
chants, but overy one who could
speculate, from the nobleman in his
palace to the ‘chimney-sweop or old
clothies pedlar.

A varioty, called Sempor Augustus
brought the highest price, being often
sold for 2000 florins, (about §500), and
on onoe occasion about $1000. A pair of
valunblo lLiorses, & new carriage, and
harness, were given for a single root.
* Mariage do ma fille ”, it is said was
s0 namecd bocause ono bulb brought
onough to enzblo its owner to give his

daughicr an ample marriagoe portion. |

* What fools these mortals be ”, as
Puck says. When this mania had
passed its day anothor set in. Al fiori-
culture, cspecially that of tulips, was
dorided as undignifiod and foolish
and thus the gifts of Heaven wore firat
made

treated with contempt, as boing

instruments to minister to
man’s meanness and capidity, and then |
suit

ablo only to tho uncducated and vaigar, !
and tho flower more gorgeous than
“Solomonin all his glory,” challenging !
tho admiration ofall, and direeting the ;

burning thought of man to Heaven,:

was negleoted and despised.

Happily this insance projudice also

the Reat in past ages.

dicd outand talips he

again rosumed -




