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 AGRICULTURAL CTASSBOOK:

PART 1.
SOILS AND MANURES
SESTION L

SGILE.

LESRON L

Tgr soil is the layer of carth in which plants live and

" grow. It varies in depth from a few inches to several

feet, and in texture, from drifting sand to adhesive clay,

Tiencath the soil lics a layer of earth, which, for the
sake of distinction, is called the sabseil. Generally
gpeuking, the same substances compese the soil and
subsoil, but they exist rarely, if ever, in the same

. proportions in both.. The soil almost always containg

. They differ, also, in colour, and other properties, which -

more animal and vegetuble matter than the subsoil.

will be noticed as we proceed.

if we dig a portion of soil, and place it on & piece of
clean iron, over a strong fire, wo shall find that it will
coon darken in colour, and if the heat be continued for

4 short lime the blackened matter will disappear alto-
gether, leaving a quantity of ashes hehind which resists
“the action of fire.” The Ppart that burns away is com-

posed of oxygen, hydrogen, nifrogen, and carbon, to-
gether with a litlle sulphur and phosphorus, and is
techuically called the organic portion of the soil; and
the incombustible portion, or that which does not burn,

is called the inorganic matter. The relative propor-

tions in which these iwo kinds of matter exist in scils.
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e FOry vurious; some, as the poorest sauds and the
ciunamon s0ils of Ceylon, contain as Little as one-hailf
per-cent. of orgunie matber; others. ux the pealy soils,
contain us mnch ag seveniy per cent, of It

The inorganic matter of soll was produced originally
from rocks by chemisal nndd mechanical agemedes
as these ageneles are still uf work, not only in rock
formations lm_t also In the soll itself, 1t 15 well that we
should explain their aclion.

First, the oxygom, carbonic acid, und wﬁtur of the
air, are constantly swoaring down rocks and soils. When,
for example, we expose @ piece of polished 3 ivon to the
air, it beeomes oxidized o corroded ; thab 15, covered
over with iron rust. Most rocks contnia won, which is
very susceptible of ubmnspheric inilueiees, and there-
fore easily worn awuy.  Again, silica and polmh peEnr
in most varieties of rocks, in the state of sifioate of
potash ; and by the action of e cavbonic acid oag,
which exists In the atmosphere, the silicute is decom-
poscd, and the potash combines with the carbonic acid,
forming the solnble subsiance carbonuate of ]]o'r'l‘-sh which
is washed out of the rock, T f‘ldbpcl is an ghundant
constituent of grunite, gneisy, de., and is vory readily
decomposed on exposure to fhe air.

Reeondly. rain wuter, which always contains more
or less carbonic acid, exercises a powerfnl action in
wearing down rocks.  For cxample, limestone {which
iy chiefty coraposed of carbonute of Yime) is ingeluble in
pure water, but soiuble in woter charged with earhonie
acifl, Of course the action of rain walcr is very different
on different vocks.  Some, such s the pure sandstones,
quartz, and lava cinders, are seareely ut ull acted on by
it, while it avts readily on other minerals, snch as fold-
spar, basalt, aud day slate.

Adr and  water wntt‘ﬂmte. by ihe’n' Phsical
mechnical properfies, towards {he formaliom of soils,
Winds, for example, frequently transier to o distance
the partteles of the disintegrated rock.  On the Baltic
shores large tracts of arvable land are annuwally covered
with drift sand, andonthe sonth-west coast of France the
Dunes increase every year about seventy fect in breadth,
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Water, hosides alding in promotisg chemicully the
disinlegration of rocks, acls mechunieally in several
wavs, Uhe abraded particies of rocks are trungported to
o distapee by mondeain rivodets, streams, and rivers,
Tmense quantities of alluvial watler are deposited
duly ab the mouth of the great Mississippl in this way.
The Bhine s been computed 1o bring down, in the
econrse of 2000 vears, material which would cover
tuirty-slx square miles to o depth of throe feet.  The
givantic delsa of the Ganges, whish covers 20,000 syuare
1Liles, has been deposited by that river.  The deltas of
thie Nile, and the valuable tracts of alluvial land along
vt fivers, have heen prodiced iu the same way.

But the most interesting mechanical wuy in which
water aets in producing soil from rocks s by ils freezing,
Locks absorb water, which, on being reduecd to the
temperature of 40° ¥, and under, increases in bulk,
and ruptures the rovk with a foree and to an exueut
proportionate to the amount of water absorbed, Tn
thawing, the water is reduced to its original bulk and
liquid state, and the particles of the rocks erumble
down. The action of frost In meliowing und pulverizing
the lund 18 precisely similar.

The setion of alr and wuter on rocks 1s promoted by
the comstant aliernasions of heat and eold, producing
sracks and fissures in the rocks. which admit air and
watcr. By the constunt expapsion and contraction of
the soil and 1ts rock fragments, fissures are formed br
which she alr andwater are alwovs adding to the findy
dividled matter of the soil on which plants feed,

Veogotatlon, also, contributes in no small degree to
ihe wearing down of rocks.  No sooner iz the rock
sufficiently abruded then inferior plants strike their
ronts ingo the Hssures, and these roots, subscquently in-
creusing in bull, rupture she rock,  The dynamic foree
exorted in this manner by trees is sufficient io bear
down walls and houses, The comunon wild =orrel
{(Rumex aeetosa), for instanee, forcos its roots for a
greab length between the layers of the elay slate rock,
and in their progress loosen snd finally tear thom
seunder.”

52
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The farmer can derive a most impressive Tesson from
the foregoing considerations on the formation of soils,
He sees at once the importance of exposing land to the
action of air and frost.  The former acts chemically on
the exposed surface ; and as frost sets in, the water in
the pores of the soil expands, and in doing so, 14 sopa-
rates the particles, and destroys the cohesive force which
held them fogether. When the frozen water thaws,
the particles of the soil, being no longer held together,
crumble down into o fine mould, without which it s
vain to expect goad green CTOpE.

Notwithstanding the various agencies in operation,
the wearing down of rocks is a vory slow  process,
Tiebig remarks that a thowsand years are, perhaps,
neeessary to form from any rock a layer of arable soil
the twelfth of un inch in thickness, and to give it the
physieal and chemical properties which render it suitable
for the growth of plants.

LERSON 1T,

Tr after the organic matter of the soil is bunt away,
we pass the residunm through a fine sieve, we shall
scparate the large fragments or pebbles from the finely
divided matter; and 1f we place the utter #gain in a
vessel, pour some water on it, stir i, and allow it fo
settle for a few moments, we vhall find 1st, that a
namber of fine fragments will fall to the bottem i 2nd,
a quantity of very finely divided matter, the tiypalpuble
powder of the soil, will float in the water, and may he
poured off with it into another vessel, in the bottom of
which it will grudually settle ; and 3rd, if we allow the
water used for washing the soil to remain at rest il all
sediment falls to the boltom, and pour it off gently and
evaporate it, a few grains of solid residue remain he-
hind, which is the soluble inorganie portion of the soil,

The gravelly matter first separated consists of frag-
ments of the rocks from which the soil was produced.
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The bulk of the finely divided matter deposited from the
water used in woshing the soil consists of siliva and
giumina (chemically combined in most soils), and of
srnaller and varving proportions of lime, magposia.
privbusit, soda, and other imorganic clements. In the
insoluble portivns of the seil the silica is united with
some of the other substances, forming compounds termed
gilicates, which are, us alrcady explained, capable of
heing decomposed and made available for our erops by
the influence of the air, carbouic acid, and rain water,
Jn the soluble portion of the soil we find some of the
qume substances, butin such states of eombination as to
dissolve roadily in water.

“ome years ago, Dr. Daubeny, of the University of
Oxford, divided the constituents of the soil into active,
dormant, and passive.  As ruin water, which containg
carbonic acid, is the great agent which dissolves the
tood of pl.mte,, he regarded all that can be extracted from
the soil by water charged with carbonic acid as being in
the aciive state.  He considered the dormant matter to
be that which was extracted from the soil (after the
active matler had been removed) by digestion in muriatic
acid during four or five consecutive hours. This matter
would become available within & moderate period of
time. The active and dormant matters make up what
he called the mincral food awwiladle for plants. The
matters which. from their state of cxistence in the
mass, resisted the action of muriatic acid, could not, it
was thonght, be capable of affording any nourishment
to plants for a very long time ; and were, “therefore, said
to be prassive.

It follows from this explanation that a soil may refuse
to vield remunerative crops, and yet contain within itsclf
a large quantity of dermant mgred_wntq “ At the very
time that the most distant quarters of the globe are
ransacked for manures, the soil itself may contain an
almost inexhausiible sapply of the substances on which
the valie of those manures depends. The woil, con-
sidered as a storehouse, may be tull, all the buhstances
needed by plants may be prf’sent n 1%, in sufficient
quantity. but not in astate In which the roots of plants
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can take them up.”  Now, the leading ¢bieet of skilful
cultivation is to render the dormant and Passive mat-
ters of the soil active and available for plants.  And,
it the reader will bear in mind the explanation we
have given of the various agents which disinteprate
roukes and soils. be las the key to the entire theory of
cultivation. He will easily understand the parunount
importance of ploughing up the stubble land intended
for grecn crops as early as possible in sutwnn, and of
exposing as lurge o suTfuce gy possible to the influcnce
of (he weather, and espeeluly of frost, during winter.
He will also comprehend the theory of the old prac-
tice of bare fallowing, by which the land was ullowed
to lie idle for a vear, und subjeeted to repeuted plough-
mg, harrowing. &e.  Aud he will be fully improssed
with the importanee ot sffordicg as efficlent filtage as
possible to his green crops—and 1o his grain crops,
when il can be done—in their ufter culture,

Tn analysing soils, chemists usually remove the peh-
bles by means of sieves, believing that it is 1he im-
paipable powder and finely divided fragments that afford
nourishment to plants. Ttis true that the impalpable
powder is the part which soonest affords nourishment.
to plants, and that it is the finely divided portions of
the soil which ehiefly keep it moisi, and enahle it to
abgorb fertilizing matters from the alr, rain, and decom-
posing munure. But the rougher portions give porogity,
and thus admit air, which produces food for plants. Dy,
W. K. Sullivan has shown, in the clearest, manner

that the pebbles of 4 soil constitute an active chemtieul
as well as mechanieal purt of it: in some eases Ficlding
to acide as much soluble matter as the finely divided
matter itself,
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TESSON 10T

Trr frst formed seils contained little or no orzunic mat-
tert aid the earier vogetublos wust have obtained their
oveanie clements chiedly from the alr, as we see many
of thie wild plants that grow on rocks and soil destitute
of ergunie matter, still obiaining it,  After the death
ol these plants, their roots would deear, leaving organic
mrtber 1 the =olls.  Ouganie waticr 1s formed, in this
cuys i abll suil, and even on the surfuce of decuying
vocks,  The roots of the hemther accumulate on the
wmotitain side ; the rools of trees, grasses, and weeds,
acenriate inwwoods: the roots of our caltivated plants,
in arable land ; and the root of grass rapidiy increase
the quantity of vegetable matier in our pasture ficlds.
Aveordingty, one of the memns adopted for enriching
Lt Tands 18 1o lay them down to pastore, or to follow
a rolation of erops which allows the lund to Jie in grass
for u few vours, The decay of worms, znails, &e., alwo
aldds organic matter of w very vuluable character to the
soll.

Oreumic mattor exists in the soil In varions states.
First, part of it is generally in o fibrous state, and
exhibits something of the structure of the organized
sibstanse from which it has been derived. In ths
~inte 15 exerts no dreet influonce on vegetation, as 8
well ilhsirated in the case of peat. The trmer should,
Ly every megns in hiv power, such us cofficient tillage,
and ihe application of lime, promote the deevmposition
ef oreanic mutter it this condition. Recondly, in well
ciltivuted solls u large portion of ithe orgapic malter—
sucle within eortain Limits, the larger the betber—cexists
i 2 fine brown powder, intimately intermixed with the
inorganic matter of the soil. The name Ansnues has been
appiied to this finely divided organic matter. The shades
ol quality of humus are very numerous, depending chiefly
upen the stage to which its decomposition has progressed,
In hpmus there is a aumber of organie compounds,
the prodacts of the partial or complete decomposition of
irs substance, Dy iis partial decomposition hnmie aeld
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apd similar acids are produced, which, it s believed,
aerve wseful puvposes in tbe soil. They may combine
with any ammoniu thut may be forneed with them and
help to lix it. They may also combine with lime and
other mineral substunces in the soll, forming com-
pounds which may be of some direct or indirect use
to vegetution.  RBut, when, by efficient tillage. we adwmit
the air thoroughly into the soll, and when 1t does et
comtain too much meisture (thas is, when it 1s either na-
turaily or arificially drained). the organic matter of the
soilis converted into carbonic aeid, water, and smmonis.
which supply to plants the elsments necessary to build
up their organic part. The carbonic acid, und the salts
which the ammonia forms by its combination with acids,
communicate to water the power of dissolving, and thus
convey into plunts, some of the inere] constitnents
of the soll that would otherwise remasin insolnble.
Humus is lighter and more porous than the mineral
portivn of thoseil, It ulso ubsorbs water more freely
than clay or any other constitnent of the soil, and gives
up very slowly by evaporation the water so absorbed.
In consequence of these propertics it renders clay soils
lighter and more friuble: and, on the other hand, it
renders saudy and ether light soils more coherent and
ahsorbent of molsture.

While organic matber performs most wseful chemieal
2ud mechanice]l purposes in the soil, we are not to sup-
pose, as sowe suthors teach, that the value of the soil
18 to be meusured by the quantity of this kind of matter
it eontains.  We somefimies find soils containing four
or five per cent, of it more produetive than others con-
taining eight or ten.  Five per ceni. muy be assumed
as the average gquuntity in productive lands. Some
crops are benefited more by the presenee of 2 large
quantity of ovganic matter in the soil thun others.
“ Outs and rye.” says Johnston, « will grow on a weil
containing only one or one and a-half per cent. of it:
barley, where two or three per cent, are prescnt; but
good wheat soils contain in gencral from fonr to eight
per cent., apd. if very stif wnd clayey, from ten to
twelve per cent. of organie matter.” Do Vooleker
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found three to three and a-half per ceat. of itin the
best English wheat soils which he analysed. The
Anderson found upwards of ten per cent. of it in a first-
cluss wheat soil from liast Lothian which ke examined,
and only four and a-half in another from Moragshire.
Dr. Hodges found nearly four per cent. of organic
matter in @ specimen of soil from the School Farm,
Cotk. which, by good management, yiclds superier
samples of wheat, beans, oats, and barley. A field on
the Albert Model Farm, on which wheat was apt to
lodge, was, a fow years ago, found to eontain abont
gourtecn per cent. of organic matier, which is too mneh
for the cercals.  Turnips, mangel wurzel, and cabbages
delight in a soil, like that of the Albert Model TFgrm,
vich in humus, and containing, at the sane time, suf-
ficient inorganic matter.  But the grain erops are liable
to lodee, and to be affected by diseaseon such land.  In
order to suit & soil of this kind, for the growth of a full
and healthy erop of outs or barley, the organic matter
ghould be diminished, either by growing green crops
by means of artificial manures, or by applying quick-
lime, which decomposes this kind of matter, and con-
verts it inte food for plants,

LESSON IV.

As clay, sand, Hme. and vegetable matter form the great
bulk of soils, and as the character and value of any
soil depend mainly on the proportions in which these
four substances enter into its composition, we may, for
practical purpeses, divide soils into four great classes:
—1sk, argitlaceous or clayey; Znd, siliceous or sandy :
Srd., ealearecus ; Jth, peaty. )

Though these fonr classes of soils are distingmished
by well marked ckarachers, yet very vague notions have
arisen from the loose way in which the terms elayery,
sandy, caleareous and peaty have been used. It will
be necessary, therefore, to define these feyms.
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The chief cheracterisfic of the very vuriahle mixtores
to which the term clay is upphed, is a certaiu degree of
plasticity, due to the alumina they contain, The im-
pulpable matter that is Deld in suspension when we
wash @ w0l 1s day ; and anyv soil which confains one-
sixth ity welght, or upwards, of this finely divided

ratier muy be termed clavey.  Clay soils vary mmeh
In texture, composition, and value,  The pure or porce-
Iain clay leavcs no wesidue of sund when wushed, and
18 s0 stiff as to be unmanagesble for sgricnivnral purposes,
The lirick elay, which is not quite so stiff, and which
leaves o residae of from 5 to 20 per cent. of sand, is
tilled with exireme difficulty.  And it is only when the
wund excecds 20 per eent. (huf clay soils admit of
heing worked with cedinary appliances.  But clay sotls
generally contaln such an abundant supply of plant
tood, though often in the dormunt stase, that the hus-
hundman s always amply compensuted for any extra
labour hie may <kifully Lestow on their cultivation.

The term sand 38 applied to the mutter tiat falls to
the bottom of the vessel in which we wash the soll.
The sand may he composed of parficles of silex, lime,
or some othey substance,  When composed of siliea it 1s
oalled siliceous sand ; If composed of lime. it s ealled
calvareous sand.  According to Sir Huomplrey Davy,
the term sandy should not he applicd to any soil that
does not conlain seven-elghths of ik welght of sand,
Oravel consisls of Luger particles then sund. A gra-
velty soil may, therefare, be described as @ sandy soll
mixed with a greater or less quaniity of pebliles ov
stones.  Where there is a lurge quantity of pebbles the
soil ks, usually, warth very liltle, Where thesand 1s of a
ealearcons or dayey churecter, and the stones undergo
decay rapidly, we have the richer gravelly soils, which,
notwiths{anding their open texture, yield fair crops of
burley and oats, provided there is sufficient organie
matter.

A calearcous soil is one thai eontains sorecthing more
than the average guantity of carbomate of Ime. The
presence of this substanee in the soil is detected by
muriatic or sulphuric acid.  Tf we pour either of these
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qvids on a soil containing five per cent. or upwards of
carbonate ol lme, bubbles of caybonde wcld will im-

mediately escape. The guantity of earbouute of lime
1o the soil Is determined from the loss of cwrbonie aeid,

The ters emdeareons Is not wsually applied to soils
gontaining less than 200 per ceal. of curbonete of hme,
When it s between & awl 20 per cent. the soil iz »#uid
10 he marly,

The quality of peaty soils “"lI‘iL“} wd widehy as the
guality of any of the ofher greab elasses nto which we
huve divided soile, There are woor v poils and the true
l;czu When the peat does ot exceed one-iourth of
the woll, and when the remuinder consists of clay and
sand in good proportions, the soll may yicld fulr crops,
particularly when 16 ro on w substratum of elay.
When one-half the soil is composed of peat it will net
ﬂcul good corm erops, ubless nuwmured with cluy, or
cthorwise improved; and as the quantity of peat
jtereases above this, the value of the lund decreuses.
Strictly speaking, the term pest should he appled
to inerl vegetable maltler, such as exists in hoge and
moord.  But when a soil confaing an nudue quantity of
vegetable matier of any kind, it is sald to be peaty.
Awotdmff to Davy. o soil, to be considered me\'
ought to contaln ab least one-half of this matter:” hut
the term 15 now applied to soils which contain 20 per
cent. or apwards of orgunic matter.

As the term forn 1y Lme.d very frequently in speaking
of soils, and as it is not wniformly nsed in the same
sonse, 1L may be well to abtach to 1t @ definite notion.
Pavy defined Joum as the finely divided matter of the
goil. At preseal, the term is applied to this matter
only when 1t conluins a sensible quantity of orgar
matter. A soil Is swid to be loamy when it contains
from 5 to 10 per ceat, of organic matter in 2 fine state
of subdivision, or In an advanced state of decay: and
when a soil contuing from 10 to 20 per cent. of this
kind of matter it 1s ealled vegetalile waudddd,

Holls improve as they approach the loamy state; and
in well enlfivated distric :t+, the great breadth of the
land Is in this state.
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When we determine the amount of water, organic
mutter. carbonate of lime, clay, and sand in a soil, we
are sutd to make a mechanical analysis or examination
of 1%,

SECTION IL

CLAY SOlLE.

LESSON V.

Tae most characteristic propertics of clay soils arise
from the large quantity of ulumina they contain. Of
all clays the kind called porecluin elay contains the
largest proportion of this substance. One huudred
parts of the porcelain elay, or Kaolin, found in Wicklow,
Down, and Tipperary, contain—of silica 47, of alumina
40, and of water 13 parts.

The texm pure cluy has been adopted by anthors as 4
kind of stundard of comparisou. Tt is the pipe-clay of
these countries, and contains from 86 to 40 per cent. of
alumina, 3 or 4 per cent, of oxide of ivon, and a trace of
lime, and is not so strong 4s the pure poveeluin elay :
it consists of the latter, with & mixture of siliceous and
ochry particles in so intimate a state of mechaniesl
union that they cannoet be separated by washing.

The quantity of alumina in elay soils is subject to
great variation. A soil from Nebstein, in Moraviu,
whieh was known to have vielded 160 suocessive crops
of corn withont manure, contained 851 per cent, of it.
A virgin seil from the banks of the Ohio River, North
Amerien, celebrated for its fortility, contuimed 5-66;
and a third, from Alt-Arenberg, in Belghun, which
bore seomiging crops of beuns, wheat, oats, barley, &e.,
for nine eonseentive years, contained 4-81 per cent, of
alumiina.

Five per cent, may, therafore, be cunsidered u nrode
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rate average of the quantity of aluming in heavy clay
suile.  In ordinary arable land the average quantity
mas he taken at one and a-half per cent.

It is perhaps necessary to remark that these quan-
tities represent merely the aluming in the finely divided
matter of the soil,

Alumina is not supposed io eater into the compo-
wition of plants. A muderate quantily of it is, however,
quite useful in the soil, imparting to the clay a certum
degree of adhesiveness and the power of absorbing and
retaiping moistore and the comstituents of manure.
The alumina exists in the soil principally in combina-
tion with silicu, as stlicate of alumina, Tt exists in
the same state in feldspar, mwice, clay-slate, and other
racks, and in ihe fragments of those rocks met with
in svils, by whose disintegration many elays have been
prodm:ed.

These rocks contain u large quantity of the alkalics,
potash, and sodas and clay solls produced from them
comtain these valnable substunces in far greater abund-
ance than any other elass of soils. The superior natural
feptility of this kind of land is largely owing to the
abundant store of potash and soda they contain.

While,however, it is true that many clay soils contain,
within themselves, potash andsoda, and all the mineral
consfituents of plamnts in great abundance, it does not
follow that these substances always oxist in these soilsin
a eondition available for plants.  On the contrary, they
exist often in a most dormant state; and the success of
the furmer then consists 1 rendering them available at
the smallest possible cost,  All elay soils do not contain
the same abundunt stere of potash and soda ws those
which are derived rom feldspar and similar rocks.  This
is very well evidenced in the soil of the Ulster Sehool
Farm, which, though a most athesive clay, shows a
smaller per-centage of alkaline matter than many light
soils. That elay lands are, generally, a vast magazine
of plant-food there Is the most unegnivoeal proof. In
the first place, we have seen thut the rocks from which
they ave generally derived, are rich in potash and soda.
Secondly, clay land is shown by chemical analyses to be
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exeeedingly rich I ol the mest valueble constitucits of
plunts,  Ho el s this ile ewse, that the vpinion has
been niove than enee cxpressed that they wee practically
Inexhgustible, und thut if we 711 them well theve is
searcely uny linit to the numbher of crops which may
be obioined froma them without maunnee.  Thirdly, if
clay Tands dd not abonud In plant food, they esidd nos
have Dorne the scourging sy=four of Dean aud wheat
eropiilg to which they have been very often subjeeted.

In its natural or unimproved conditisn. cluy land
has three defoets, to which it is wdl to advert here,
and towards overcoming which the skilful enltivator
should direct his atiention,  First, strong clay land
absorbs water lurgely and parts with if fardily,  The
comspaeien s that il Is always cold, and Iate in
mufuring crops.  Pure olay is so impervigus that
water lodges on it siweface, und cannot ewsily find its
way inte drains when they wre made t@ earry 1t away.
In this state it cuts like soft cheese, and feels greasy
and slippery under the fook.  Secomdly, uir being cx-
cluded, no beneficinl chemical change can take place in
the eonstituents of fhe woil.  Thirdly, being the most
adhesive of all land, ity cultivation reguires the greatest
amount of horse und mannal labwur,  And while o hittle
moistare makes it woft, a little drought makes it hard.
O drying it erucks and presents a number of fsstres,
and eolleets tnto lumps which cannot Le broken by the
ordinary implements of hushandry,

Drainage 13 the first and most essential sfop to he
tuken in the improvement of cluy Jand. '

The other means which sagpest themselves for the
improvement ot stiff cluy lund, are—(1) wmining with
sand ; (2) poaring and bureieg or dunring; (3} Hming.

The upplication of sand fo heavy clay lanrd would
appear vne of thic most common sense wayy of over-
eoming its extreme tenacity.  The nstanees are, 2y we
shall eftevwurds see, innumerable in which the contrary
practice of adding clay to light land has heen astended
with the best results. We believe, however, thele are
comparatively fow well authenticuted examples of the
improvement of clay land by epplications of sand,  The
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late 3r. Pusey has maie the same remark in one of his
valuahle cssavs.  We have, however, seen sand applied
with marked suceess on clay land in the Svuth of 1reland.
And, according to e © Soottish Farmer,” an applica-
tion of from 200 t0 300 louds of senid to heavy cliy land
Las heen found of permanent advantoge in Novth Dritain.
- The cost of the dressing will vary from £8 to £3 per
gere; bt tle oatlas il be repeid even with only
ciplit or te yeurs of o lease to run.™  When sund can
be applivd ut ke wlove cost of from 214, to 4d. per
lpad or ton, the outlay muy be expected to prove higlly
remunerative.  Inmuny places 38 will eost fur more s In
spmo eases the sand mey e so remote, or so dl-adupted
for the purpese, thal iis wpplieation should not he
wrtempted.

* LERSON VI

Tre agency of heat moy he vesorted to for improving
the character of very heavy clay lande The eperation
comanenly culled “paring and burning™ is o very
old pruciice, and one un which the most comtradictory
oplnions are entertained.  Some contond that it iz an
injndicions, if not a ruinous, practice on any land:
others maintain that on elavs and peats itis very bene-
ficial,  We are of the lulter opinion, and shall now
proceed to give o coneise sketeh of the theory and prac-
tice of the proeess,
The operation iz usually performed ot that period of
the rotation whea the lund s [vulost, A puring plough,
v apade, slices off and turns over about two inches of
the smrface, whether in grass or sbubble, in which state
it vemaing till dry enough for buraing. The slices arc
then made into small heaps and bunt, and the ashes
afterwards spread evenly and ploughed in.  Tn the
heavy clay land districts of Essex, © there are wsually
ahonut 40 heaps to the acre, cach containing three cuble
vards of ashes, The labourer commences by forming a
sort of avtificial furnace with some of the larger slices,
leaving it opemt to the windward side: on the top of this
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he places some dry stubble, and wood or thorns, and
partially eovers with seme of the driest picees; the fire
15 then applied, and as it progresses more slices are put
on; and cave 1% tulken not fo allow the fire to biun out
through the external surface without applying a fresh
supply of them.” We have scen this system of burntng
carried out at 2 cost of £1 10s per statute aecre, the
quantity of ushes obtained being ubout %0 cubic yards,
which gives 4. per cubic yard,® Instead of colleeting
the skinmed swiface as described above, the ground i
sometimes ploughed and harrowed, und if necessary
cross—plonghed before the harrow.  The clods are then
collected and burned. This operation ts called “clod”
burning ; and if the clods are burned in small heaps
throughout the ficld, it need not, In this country, cost
mueh more than 25s. per acre.  When collected into
large heaps of 2000 or 300 cubie yards, it will cost
more. T

The advuntages of burning heavy land in the modes
now deserihed. have been supported by the clearest and
strongest testimony. In Lssex, says Mr. Dusey, it
venders the land more easy to pulverize for scveral
vears, and improves the first grain crop 20 to 25 per
cent, ; and the quality of the barley is improved to the
value of 2¢. per quarter.  But, perhaps, the most
striking case on record is that of a plece of poor clay
in Worcestershire,  In its unimproved state it was
worth 7e, 64, per acre.  In May, 1840, it was skin-
ploughed to the depth of about an inch and a halfl, and
all that the plough raised was burned with faggots at a
cost, including spreading, of 42s. per acre. 1t was then
ploughed und seuffled, and rendered perfectly elean,
In October it was planted with vetches, upon which
sheep were folded the following summer. This was
followed by wheat, which yiclded 45 bushels per acré,

* In a prize essay on Paving and Duvning, in the fth vol. of the
English Agricultural Socicty’s Journal, Mr. Rawlinson estimates the
cost of the practive, as described in the text, at from 4d. to 8d., per
cubie vard.
+ Mr. Mechi, who adopts this practice, gives the cost at 7d. per

cuble yard, which includes frewood—Jonr. Rop Ay, Soc. Eag.,
vol. vil,, g, 299,
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smd whick sold for more than the fec simple of the lund
in its former state,

Hometimes, again, a system ealled © border ™ bwrning
is adopted.  This consists in bwming, in large heaps,
the elay of headlands, waste corners, &e., and spreading
the ashes over the land. A fapmer who practised this
system for seventeen years in two English eounties,
Cambridge and Btdtﬂrd thus describes the syslem :—
« The work of burning bnrder“ headlands, &e., is begun
in May, and continued throughout the summer, in heaps
vontaining from 50 to 104 vards each, at an expense of
from 6. to 7. per cubic yard. The quantity of the
ashes applied to strong clay land varied from 40 to 50
vards per acre.  And by this application the average
produce of wheat wax mcrcabed 10 bushels per acre,
and other crops In proportion.”

The cffects of paring and burning on the ground
may be reduced to two heads Tt destroys, or at least
diminishes, the ovganic maotter, and produces chemical
changes In the inorganic constitnents of the soil.

Orgunie matter performs three most nseful functions
in the soil. By ifs devomposition, carbonic avid, water,
wind ammonia are produced, and serve as diveet food for
plants. 2% These compounds aid in dissolving the
mineral constituents of the soil.  3° Organic matter
impurts to the soil the property of absorbing moisture
largely. The mere caumerstion of these funetions is
enough to show the farmer that paring and burning
would be injurious on all light land cxeept the peaty,
as it would render them still lighter and more porons ;
and, by dissipating the small qllantlf;} of vrganic matger
they contain, it would render them less absorbent of
woisture than before. It is different with heavy clay
lands. Their texture 1s improved by burning; and,
besides, as clays retain a great deal of rain water, they
are not ay dopendent on the absorption of atmospheric
molsture as light lands.

The benefimal effects produced on the inorganic con-
stitnents of the soil by burning, have becn recently
investigated by Dr. Toccher. whe has shown that the
application of heat up to a given degree inereased the

[
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qraifity of soluble matter in the sell; but when the
femperatine was very lagh, fhe elay wus ovechurst,
and it constituents rondered Tess goluble than 1w the
natural statoe.

Nonw, as there cun be no doubt that the soid 1s most
foriile when s inorganic constiincsts are n the moss
soluble or uvaileble condition, it is evident that o wo-
derate degree of heut may prove very honeficial, but
thut excessive heat s fo be aveided o paring and
burnizg.

Th. Vocleker also found thut by hurning, o consides-
able quantity of alkuline matter, und morve especiully of
potush., was rendered soluble and available for crops.
And as potash is one of the most valuable and essential
constituents of soils, it mauy be ussumed that its Hbera-
tion is oneof the chief chemical canges of the beneficial
effects of burning heavy cluy,  The more nsoluble
potash the soil eontains, the more likely 1t 18 to he
benefited by torrefaction. A heavy olay, in which
fragments of feldspar and other minerals rich in potash
exist, or in which the chemist ean discover a large
quantity of insoluble potash, is sure o huve some of
this potush made available foy plants by the judicions
application of heat.  On the other hand, when, as in
ihe ease of the Ulster School Jarm, the soil decs not
contam so large a quantity of ipsoluble potash, the
effccts of paring and hwning are less striking.

Farmers ore often known to resovl fo paring and
burning on light land as the casicst and cheapest way
of ralsing @ erop : and as Lthey ure either ignorant of its
effects, or prompted by cupidity, they never think of
retwening, in the shape of manure, any of the consti-
tnents which the heat rendered avallalle, and which
the crops removed from the ground. The cunsequences
of such a systere ave manifest,  Tf repeated too often,
it wonld weaken and imporerish the strongest and
richest land. It would soon render light Innd barren.
When thesc londs arc cropped with corn, after paring
and burning, symptoms of exhaustion manifest them-
solves immediately, I green crops were grown on the
rared and burned ground, and these crops consumed on
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e farm. the practice would uot be quitc so ahjection-
able. I some mavure were applied to the green
crops, or to the subsequent grain crops, the practice
may be cxeusable In sowme cases, Tt if cannot be too
gifon irspressed on the altention of landed proprictors
aud furmers, that the practice of burning, as o sub-
e for meenure, is sure to end in the o' of lighs

SEKCTION IIN

RANDY AND CALCARIGUS aiGils.

LESSON VI,

i which ure cusily tilled are satd to be Tght. Sandy,
eliv. caleureous, and peaty soils come under this
auil_{)li}.j'll:lt-i[J]i. *

Maudy soils cover a large area; and ave of all degrees
of fortility, from the barren wastes of Central Africa to
the kindly, loamy sands of onr own counlry.

A pure sandy soil possesses little value.  When wet,
it fuels firm under foot, and ploughs with a pretty firm
furrow slice. It cannot be compressed into a ball with
the hond., When rubled between the fingers it is
rough and grating; when dry it leels soft, and is so
yviclding to pressure that an ebjeet of any weight sinks
into 1t. Most pure sands are cusily deifted by the wind.
They are also very poor, and have a very seanty herb-
age: a chuaracter which they possess in common with
the inferlor gravels.  We have already explained that a
gravel may be said to be sandy soil, mixed with a
quantity of pebbles or stones; and wmay, therefore,
expoect to find the defeets of sands aggravated in gravels,

Sand, without losing its distinctive character as
a woil, may naturally possess a certain degree of cohe-
siveness in its particles; and it then acquires value.
By skilful manugemert soils of this kind, which are
nuturnlly dry and carly in maturing their crops, arve
capable of being made very productive.

o2
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The gquantity of silica® in sandy solls varies very
consiferably. Two seils from the neighboutrhood of
Clrencester, recently analysed by Dr. Veclcker, con-
tained respectively, 82 and 8% per eent. of it. Both
ave defieient in phosphoric acid, potash, sods, and
all the more valuable constituents of soils. lime is
also contuined In them in too small quantity ; and sois
sulphuric ueid. < Both are poor soils faut require to be
well mapured before they can be made to yield remu-
nerative erops.”

All sandy soils are light in texiure. They arc loose
and porous, and casily worked. ‘These properties are the
very opposite of those possessed by elays.  And, again,
while clays are habitually wei, sandy soils arenaturally
dry.  When a sandy surface soil rests on a porons sub-
so1l, from which the water can escape, it never requires
draipage. Tt can be ploughed without Injury seon sfier
rait.

Ag clays and sandy soils are so diffpent in their
properties, it 1s man itest there must be many points In
which ’h{’l'{‘ general treatment should vary.

Next to their defeetive chemieal compusition, w hich
13 noticed further on. want of moeisture is, perlups, the
greatest defeet of light soils. Their extreme poverty,
n,nd want of attraction for water, render it excerdingly
difffrult to grow good crops on them,

When these soils are wwder roof erops, the mols-
ture is so easily dissipated that overy pPrecaution must
he taken to retain as much as possible of 5. One of
the eanses of the many failures that eccur in growing
root crops on very light lands is the undue exposure of
the seil immediately before the thme of sowing the seed,
¢« Some years ago the practice Was geueral, and, In. some
Aistrids, 1s still eonbnued, of ploughing tnrnip-follow,
even when clean, three or four fimes i spring and sum-
mer, for the prupose of pulverizing the soil, and muking
it work well. Such a praciice is ugainst the economy
of labour awd the chanec of procuring a turnip braird,

* The cammnn substance fing iscomposed of silica. It iscapabile
«f acting the part of an weld in combining with bases, and 15 there-
frre il lend silicie acid.
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ax it aissipates the moisture of the soil”™  In the case
of olays, we mmay expect some benefielal result every
1ime we CONDOse 4 ﬂm h surfuce to the air, unless the
ovound s wot 3 but every time we turn up a fresh sur-

t Bep of very lluh‘f land in ’\1:‘1,}‘ or June, some of ifs
granly supwlv ot mosture s liuble to he cvaporated.
Wi must not, therelore, expose it at this season of
the vear oftexer thun 1s absolutely necessary.  Tn spring
the ‘f_"ru]:a‘m?r shiond, ug fur us possible, be substitated for
the plough in the tillage of these lunds.  The plongh
tprns over @ fresh surface, while the grubber loosens a
larze body of soil without inverting any of it. The
eribor, too, enables us o prepare th(* Iand more [
imdmuumlr and cheaply than the plough.

If the land is foul in spring, the plongh may fueilitate
the removal of the weeds by bringing them to the sur-
face.  But good furmers, now-a-days, rid their lands of
weeds in antumu. A searifier, broadshare, or grubber.
is run through the stubble lund, loosening the weeds,
and enabling us to colleet them by a drag or harrow.
After the weeds are removed the land may be ploughed
or grubbed. to permit the air to act wpon it If the
w01l 18 very loose and open in texture, it may not be
necossary to stiv it €l spring,  [L is naturally porous
cnongh. und by making it more so we run the risk of
having some of its constitnents washed into the subsoil
by the rains of winter.

Manure should be eovered in as fast as it is applied
o light land, and es p(‘tjallv when used for green crops
in spring.  The opcmnrr ol the drills, the spreading of
the manure, the covering of the mawure by splitting the
dritls, and the sowing of the secd, should follow each
otheras tapidly as possible; for, on light soils, the evapo-
razion of the moisture, both of the dung and of freshly
furned soil, In a few hours may seriousty affect the
braird, The manure, too, may suffer injury from ex-
posare in hot weather ; but, on light lund, far more
injury is done during a het day by loss of moisture than
by any loss of the other constituents of the manure.

It g upom sandy soils that liquid manure produces
the greatest effects, Tt is partly by the aid of the large
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quantity of Howid and solid excrements voided by their
house-fed castle, that the small farmers of Belgium have
been enabled to convert sterile sand Into froitful seil,
And many patches of sandy land, now yiclding poor
crops in the hunds of the small furmers of this country,
may, by the same aid, be made o vield luxuriarnt erops.

There are two reasons why hquid manure produces
hetter results on MHght thun heavy solls,  First, it
supplies a Jarge gquantity of molsture, of which, s
already shown, those sofls are defielent; and secondly,
hght svils ave generally so deficient in plant-feod that
“they are grateful fov any ranure (sueh as Heuid
mannre) that contains even a smull quantity of phos-
phore acid and alkalies.™

When well managed, sandy sails yield good crops of
all our usefnl form ylants. They are nol, however,
equally well adapted to ull. Tt is seldom we find them
adhesive enongh o give support to a hewvy crop of
wheat or beans, which &nd all the condition for their frll
development only in cfay land. Bulbous rooted plamis
such as furnips. earrots, &o., thrive much better i
Iight than on heavy seils, as the latler, owing to their
tenacity, retard the growth of the bulb. Oats and
barley are the cercals most extensively grovwn on light
soils ; and when the ground is poor, and situated st
consideruble clevation, rye Is partially or whellv sui-
stitnted for them.

LESSON VIIL

Winzr arcas of light land have been improved in these
sountrics than of any other class of soil.  And a more
striking incrcase of fertility hus been produced by the
improvements effected on light Iand thar even on clays.
The roader will readily understand the causes of this ax
we procecd.

The main shjects to be kept in view in the improve-
ment of elays and light sotls are very different. Cluys
generally contain within themselves an abundunt supply
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ol plant- _food ; and the business of the lund WHPYOVer 1y
to make 16 av .J,llj.hlv Tight scils, on the contrary, are
tl(IlE_,T‘dLll\ deficient in thc more important constituents
of the food of plants, such as phosphorte: acil, and the
alkalics, polash and soda.  To effect the permancni
fmproy omend of light Jand, we must, therclove, add to
them munures containing more or Tess of these con-
wtitnents, and at the same time improve ther wane of
cohesion, In short, wo must nercase their sbore of
plant- food, and render them move capable ol retaining
it, as woll us of absorbing and re tuining molslure.  The
means 1o be adopted for eftecling these ol Jeets must
vary with the pature of the soil.  Some Heht soils are
very wmoch improved by cfgreen manuring,” which
consisls in growing rape, buckwheat, ov any other tust-
arowing evop, with an ahundance of foliage, and plongh-
ing it in where it grows before it comes into flower.
[o this way a large quintity of orgunis matier devived
from the .L[mobphtre 15 added 1o the soil. Where
the soil 8 likely to be 1mprmtd by the addition of
organic matter alone this iz an excellent gystem. I
.100-: not, however, add any inorgunic matter to e soll,
and cannot, therefore, beeome a guneral system of im-
proving such lands as we are now ecomsidering. At
best, it ean only be resorted to oceasionally us a con-
veniont way of adding organic matter to the soil.  Peat,
when it can be had x\thm vonvenient distance, 1&
applied for the same purpose. As if oxercises little
effect in its crude state, it should undergo a certain
dogree of decomposition before it is applied ; and as it
contains too little inorganic matter, It 1x much improved
by being made into s compost with carthy wmatters,
When prepared in this way, poeat is an excellent
mangre for light soils; but as it cannot everywhere be
had within convenicnt distancs, its use must be limited.
The great means by which light lands have been im-
oroved are, fivst, the applicution of farmyard dung and
artificial manures; second, sheep folding; and third,
the apphication of day i.i.].ld marl to the very light and
drifting sands,  As good furmyard manure contains all
the consfituents (organic and inorganic) reyuired by
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farm crops, the application of a suflicient quantily of it
raust at onee improve the chareeter of Hight land.

By folding sheep on turnips many tracts of light land
have been greatly improved,  The sheep consolidate the
ground, and enrich if with their exerements.  Bo mar-
vellous has been the effects of folding om light land, that
farmers huve siyled the shecp the < golden”-footed
animal. It was by twnip husbandry zm{l shecp-folding
that thousands of acres of the light land of Norfolk
and other English eountics were mu.ul from barrenness
to high fertility.

Some light lands are so light and loose that their
permanent tmprovement cannot be effeeted without
adding clay or clay marl to them. Such is the case
with blowing sand and peats, both of which are defi-
cient in alumina, which the clay contains in abundance.

The beneficial effect of a deessing of élay 19 not con-
fined to the adhesiveness and the power of absorhing
moistnre and the constitnents of manure, which its
alumina imparts to light soils, For, us it contains o
higher proportion of alkaline mutter, phosphates, and all
the mers vaiuable constituents of plants than that class
of goils, it must alse increase their fertility by mereas-
ing their supply of ihe mineral food of plants. The
quantity of elay which it is necessary to apply in order
to correet the defective qualities of loose sand must,
therefore, vary, not only with the nature of the soil to
be improved hut also with the gquality of the elay. The
more alumina if contains the greater the firmness and
retentiveness which a given quantity of it will impart,
Marly clay adds both caleareous matter and alumina fo
the soil.

When clay contains achry or ferruginons matter, it
wiil only injure and polson the soil, Clays, which arc
more or less wnctuous, and of a sold conw;tenc} may
be applied with safety, but those of a whitish colonr
and sandy character are gencrally had.

One hundred apd thirty—four eubic yards of clay
cover an imperial acre fo the depth of one inch; and
when it is considered that the ordinary depth of sulti-
vation does not exceed cight or nine inches, and very
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olten it is less, this will appear o pretiy heavy dressing.
Tn practice, the guantity applied vaties from 40 to 1 )U
loads and up\mr&s the average being abont 805 aad
auturan or corly winter is often selected for putting it
om, as the frost is then likely to polverise the cluy or
marl. by whieh it is evenly disteibuted over the vruuud

: The cost of claying or marling witl vary “with &
variely of eirenmstances, but Lhidi\ with the distanc:
it hns to he carried, and thz, depth below the surface ut
which it is found., Before undertaking a heavy work
of this kind the farmer or proprietor “should (,zlrf?full.\f
ostimate the cost of the improvemcent and the probable
ingreased value of the land improved.  Wehave known
one case in this country where clay was carried such o
long journey that the improvement effected did not cover
the heavy outlay expended upon it

In many cases the olay or marl ig proenred so con-
veniently that its application to blowing sand is sure to
pay well. ¢ In some cases that which is most roquired
lios buried under the very soil, and the valae of many
milliops sterling is buried under what is now compara-

tively unproductive soil.”’

Mr. Keppel of Lexbam Hall, Norfolk, effected a great
improvement in his light aandv land, bw claying it at
the rate of fifty loads per acre. Mr. (‘mnbndfro of Southt
Runcton, clayed 285 acres at the average rate of 18%
louds per acre, the greater portion of the land being «
white blowing sund when he took it.  Some of the best
Norfolk farmers consider that it is hetter to put on
small quantity of clay twice or three times than to run
the risk of puiting on the whole at onee,

Caleareons svils have been defined In a former
chapter as those which eontain more than the aver-
age quantity of earbonatc of Hme. Doth calearcouns
and marly soils have derived their aleureous mutter
{rom the disintecration of limesfone. When the soil
is formed from the disintegration ef the underlving
limestone rock, the per-centage of carbonate of lime
is very high and the soil is ecalearcons. When the
disintegrated limestone is drifted to other places it be-
comes mixed with clay and siliecous matters, forming
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n marly soll, in which there is a less quantgity of
hime. This explains why marly solls ave gencrally |
heavier and less open und porons than caleareous soils,
Both classes vary very mauch in composition and fex-
ture; but there are day marls which wre oxtremely
heavy and capable of growing all cur cultivated crops,
beans and wheat included.

Caleareous soils rarely contain an excess of molsture ;
they are genevally porous, lightin colour, and not untre-
yuontly rest on an open subsoil. When the soll s shallow
the cropsare Uable to burn npor suffer from want of mois-
‘nre in hot weather ; for though limestone soils absorb
molsture pretey freely, they puart with it easily, owing
to the want of adhesive force among their particles.
Many of the calearcons soils om the mountain Lmestone
nre pretty deep, and are not su lable to Injury from .
drought as light sandy soils.

There Is a considerable arca under ealearcons soils in :
Treland ; one-half of the soil of the island resty npon
the mountain Hmestone, from which was produced
the soils of this class in the cenfral parts of the conntry.
They form for the most pavt sharp, kindly and prodoc-
tive soils, well adapted to the growth of turnips and
erass, and other useful crops.  They ave nof naturally .
30 well adapted to the growth of beans or wheat as good 3
vluys; and they are said to confuin too much lime for
the flax plant. They are well fitted for turnip hushandry
and proverbial for producing sweet grass and forming
sound sheep walks,




SECTION 1V,

TOAMY AND PEALY 50:is.

LESSON IX.

vy dust of the four great groups into which we have
divided soils remains now to be considered ; namely,
lamy and peaty sotls whose churacteristic properties
are dexived from their or @anic matter,

Tt has been suggosted that the term loam should bs:
restricted Lo s0ll eontuining from 4 to 10 per cent. o
grganic mitter, that soils confaining 14 to 20 per rent
of it xhould be ealled vegetable moulds, and that when
the quantity of organie matier exereds 0 per cent, the
soil ghiould be called peaty.

According o this nomenclature we have clay loams,
sandy loams, and calcareous loams, when clay, sandy,
and caleareons soils contain from 5 to 10 per cent.
of organic matter.

Well drained elay loams are said to belong to the
most valumble soils we possess, and are the best and
most widely extended wheat soils in all well cultivated
districls in fhese conntries.

A cluy loam forms a lump by the squeeze of the
hand, but soon erowmbles down again. Tt Is easily
wetted on the swface and then feels soft and greasy,
but the water is soon absorbed, and the surface again
heoomes dry,  Ttis easily wrought atany time after a day
or two of dry weather. Tt 1s generally of some depth,
forming an exeellent soil for wheat, heans, Swedish
<urnips, and red clover—in short every farm crop.

HSandy. and even the betber kinds of gravelly loams,
are vory useful woils, being neither foo wet on the one
hand, nor too dry like ordinary sandy and gravelly
soils. Tiis frue, that abundant mannring and judicious
management are required to render them capable of
produeing good crops of wheat or beans ; but so long as
they are maintained in a state in whick the term loam

L g
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cant be correctly upplied to them, they yiell excellent
crops of turnips, barley, and grass.

Acnording to the foregoing elassification, a vegotable
mould 1s a =0il containing from 10 to 24 per ceni, of
organic matter.  The lerm mould, as applied to soils,
is w very vugne one, and often leads to confusion; if
the terin mouwld 18 o be retained in ggricultmral phrase-
olegy its nge should be restricted in the shove restricted
BUTRE,

We comie mext te “peaty”™ soils, or those which
contain too much vegetable matter.  Under this
denomination we may class Lrish bogs and severu]
LEnghsh moors. The term bog, like mauy others. Is not
always used in the same sensc.  Thns, if water is pent
up near the surface of the gronnd and issues out in
springs, the soll becomes shaky or bogey. or what is
called a quagmire. This kind of bog, 1f bog it can be
called. ovcursin isolated patches which are permanently
improved by cficient drainage.

The trae Tvish bog is enmposed of a vegetable for-
mation ealled < peat,” of varyiue depth and quality,
Our bogs have been divided inio two classes—red and
black, The first includes most of our fut bogs, such as
the great Bog of Allan in Treland, and Chatmoss in
Tancashire. Ther are of a veddish hue, light in fex-
ture, and composed of the remains of bog plantsin a
state of impertect decay,

DBlack bog s in a more advanced state of decay thau
red boz, and, as the nawme indicates, it ix alo of u
darker colour, It is commonly called mountain hog,
hoeeanse it s often met with at higher clevations than
the rod hog: but it 1s alse often met with on the plains,
and not unfrequently in isolated patches through the
red hog,

In its orvigin, chemical compasition and physical pro-
perties, peat diffors from every other kind of soil.
Cluys, sands, and caleareons soils are eomposed of the
dlsintegrated frogments of rocks: while peuty soils are
compased of dead plants and the remains of dead plants.
The substance of peat may not inaptly be coropaved to
the orzanic matfer of other soils, The peat of our bogs
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zoa the erganic matier of our cultivated soils diftor,
Lowever, i several respects, some of which it is well
o puint oit. In the first place, the organic matier of
grdinary soils is composed either of the parts of the enl-
ivaied plants not rem oved {rom the soil, or the manure
prcrfmccd from the wnimals fod on them ;s while peat is
composed of plants, or the remains of plants low in the
seale of vegetation, such as sphognums, recds, confervae,
LSO, &e., which differ in composition from the
culiivuted plants. But the most cssential differcnce
hetween ihe organic matter of ordinary aruble land
.nd peat arises from the different clrcumstances under
which it was formed.

We have scen that orxanie mutter increases m the
driest, most fertile, and best managed soil, and within
certuin limits which we have alreudy considered, its
semmulation is beneficial.  Om the other haud, the
pxistence of peal, ov of those plants which compose
peat, 15 a sure sign that ull the condilions necessary for
the growth of more valuable plants do not exist in the
aoil. Thus, wherever water accumulates and stagnates
there peat is liable Lo be formed.  Amn excess of water m
the soil fwinjuriens to farm erops: but un excess of water
t: oncof the conditions essential for the lormation of peat;
and if from any cause waler woreto uceumnlate in ex-
vess, und stognate on the surface of the most productive
«il, Taces of bog plants would soon make their appear-
anee, und the soil would, in due time, become covered
with a layer of peat.

In ordinary soils vrganic matieris decomposed as fust
a9 it is formed, else it would seeumulate 0 an injurions
oxtent, 1n the presence of air and moisture,and at a
cortain degree of temperature, animal and vegetable
substances undergo decomposition,  These conditions
exist in arable land of erdinury porosity.  As rain water
poreolates through their pores 1t supplies the moisture,
wtrospheric air follows, and these at a certain degree
of heat gradually convert the organic matter of soils
inte carbonie acid, water, and ammonia, and other
substances capable of mimistering to vegetable matri-
10T,
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When, a5 In pest, water 19 in oxeess, and has no
ontlet, it fills the pores of the soil and exclades the aic;
and the result s thut  decuy is arrested after It has
procecded only a very little way, and the remains of the
plants, i place of being more or less transformed into
carbonic acid and ammonia, are eonverted into humie,
wmie, and analogons aclds ; und theve the decomposition
stops, nol only leaving these substances in forms which
are Incapable of acting as the food of plants, but pre-
venting the useful mineral matters from being made
available.”  The anfiseptic properiies of peat which
urisc principally from the presence of humic, uimic.
and similar acids, are well known, awd strikingly mani-
fested 1 cutting awny bogs, in which ure oeoasionally
found animals and plants o a state of almost perfect
preservation.

SRUHRAL CLASR-BOOE.

LESSON X,

Iy the Improvement of peat, the first step to be taken
5 to give egress to the excess of moisture it confains,
#0 45 to pemut the Yegular decomposition of Its sub-
stanece and fts conversion inte food for plants.  This is
effected by drainage.  The urgont neeessity for draining
peat and bog land is proved by the fact that of all seils
they possess in the highest degree the power of retain-
ing wuter. Bechiibler has shown that while ordinary
arable land never refains by capillary attraction more
than half its weight of water, the organic matter of the
goil, o7 humus, s capable of rctaining twice s own
weight of water. And Dr. Anderson has found {haf
a specimen. of peat upon which he cxpertmented, re-
tained six times its own weight of water. and, after
being squeczed hetween the hands as forcibly as pos-
sible, it still retuined three times its own weight of that
Ilqu;d.

The drainage of some bog lands is very expensive,
especially when a muin outlet has to be cut a long
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distunee.  The “arteriad” drainage executed by the
government facilitates and fheapem the drd.nm{:e of
many of our bogs.  Starting from the main outlet the
nein drain s eut, and, if 2 conslde] able area of bog is
to he Improved, a few open channels are wut to allow
+he surface water to flow off in the first instance. and
these channels may afterwards serve as sub-main drains.
In cutting drains in deep peat it is nccessary to maks
the {}]:L‘,ninﬂ‘ at the surface three or fomr fimes as wide
as at the boltom, so as to give the sides a considerable
glope und prevent the !.a.tcml pressure of the waber from
pressing the peat inte the drains too guickly.  As the
water makes s escape from the surfuce the peat or bog
bezins to sink, and it is wsual to wait some time not
only to allow the bog to sink and conzolidate, bul also
to permit the escape of surface water, before the minor
drailus are opemed.

Tt may be deduced from all this that in the reclamu-
tion of peat, drainage should precede all other operations.
In the steps to be subsequently taken it s of essendiul
importance to be guided by a tow elementary prineiples,
which may be explained in a few words. 1o the first
plave it will be instruekive if we conlrast the composi-
tion of peat with that of ordinary soil.

Tu round numbers good arable lind contains in a dry
state about & per cent. of combustible mutler and 95
per cent of mincral matier, or ash, In a peaby soil
these nombers ave reversed.

Beforc such a 301l can be made Lo vield good crops the
ratio between the combastible and Inorganic constitnents
raust be altered ; in other words, we must establish an
cinilibrium between these two elasses of constituents
somewhut approaching that which nature provides in
her more fortile lands. 1o effecting this object we
must consider, by a variety of clreumstances, such as
the depth and quality of the peat, the nature of the
stratum on which It rests, and its proximify to manures
well adapted fur mproving it.  In order to establish o
proper balance between the constituents of peat we
must cither diminish the orpanic matter, or add $o the
soil some earthy substamce “thot will inercase the per-




a2 AGTICULTITRAL CLASS-BOOK,

centage of inorganic matter.  DBesides the indispensa-
ble necessity of establishing a proper rutio befwecen
the orgunic and inorganic constituents of such a
soil, It cannot be too dearly nnderstood that while peat
contains generally all the clements required by plants,
yet they are so locked up in the structure of the
dead plants as to be unavailable to cnltivated ecrops.
Again, peat wants thut solidity and adhesiveness with-
ot which a soil cannot afford the necessary support
to some of the farm crops. To convert peat into a
fertile soil, therefore, we must render available the
materials of which it is composed, or supply plant food
from without, and, at the samce Hic, give weight and
firmness to the soil,

After drainage, the means usnally adopted by intel-
ligent farmers for improviug peat are: first, the appli-
cation of lime ; sccondly, burning a portion of the sur-
face ; thirdly, the upplication of clay or sand,

By burning, we can speedily dissipute some of this
excess of vegetable matter, and at the same time obtain
a quantity of ashes of high fertilising power. DBut if
we burn even a layer of some thickness, the ashes so
obtained will not materially alter the ratio hetween the
combustible and imorgamic matter of another layver of
the same depth. Thus, it has been shown that the
uppernmost ten inches of un acre of good arable land -
weigh at least 1,000 fons, which contuln abous 900 tons
of mincral matter; while the same depth of the peat
veferred to as having been examined by Dr. Anderson,
weighed only 100 tons and contained ouly ubont 4 tons
of mineral matter! Supposing & layer of that peat, fen
inches thick, were burned, and the ashes distributed
through an underlying laver of the same depth, the
per-centage of mincral matier would be nearly doubled ;
but it would still full infimitely short of the per-centage
in ordinary land, We must not, therefore, expect any
striking ehange in the textore of deep peat by burning
a layor of it,  As the ashes make very powerful manure,
and even promofe in some measure the decomposition
of the peat with which they come into econtact, they
have often cnabled the farmer to raise good crops., The
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provess of burning peat is, however, an expensive one,
und this, together with the cireumstance of its not
altering the texture of the soil, may explain why if is
not now as often resorted to as formerly, ¢ Paring and
turning ¥ will always he found the most immedinte
woy of rendering availalle for our cultivated erops the
mineral matter locked np in peat; but it dees not
tollow that it will always be found judicions or econo-
mical.  When the peat is not too deep nor yet too
shallow, and when the surface is covered with coarse
plants, brning may oceasionully he resorted to with.
advantage. ’

LESRON XT, )
Ha¥p and cay have been largely empluved in the re-
clamation of peat. They impars firmness and weirht
to the soil, and incresse the per-centape of inorgunic
matter.  The effects of a dressing of sand or clay will
Tary with its quality. Poor sand will do little more
than add silica to the peat sud inevease its weight ;
rieh good clay, on the other hand, will not only impart.
weight to the peat, but will also add to it alumina, and
some, or all of, the other more valnable mineral con-
stitucnts of land.” While sand may contain Iittle or

nothing else than silica, elay always contains not only

alamina but silica and all the constituents of plants,
Other things being equul, it follows that clay is better
adapted for the reclamalion of peat than sand, Indeed,
if aleming is to be regarded as un cssential constituent of
solls, the mere addition of a substance like saud, which
containg no aluming, to peat, which is also destitute of
aluming, cannot be said to produce & fruitful soil. Sand
has, however, been usefully employed in reclainiing
peat; and itis not beyond the range of probability that
one of the causes of the suceess attending its application
is that some or all of the most essentia] funchons of
]
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alumina, such as absorbing and relaining the food of
plants, may be discharged by the porous organic matter
of the peat.

Having thus laid down the elementory prineiples to
b observed in the reclamation of peat, we proceed fo
give a few examples of their practival application. In
the Report of tho Devon Commission hog is divided
into four clusses, to show the variety of freatment
hrought forward in the evidenco offered on this subject
to that Commission. The first class consists of bog not
excecding one foot deep, resting upon clay, sund, gravel,
or rock ; 2nd, bog from one to three fect deep; 3rd,
thosc which are from three to six fect deep; and the
4th class includes all hog more than six feet deep. We
will follow this classifieation,

The first class of bog 13 eusily reclaimed when it rests
on g substratum of earth.  If the subsoil be clayey the
Iand must first of all be drained with pipe files or
broken stoncs s if the subsoil be a loose gravel from
which rain water finds an outlet, thorough drainage
may be unnccessary. the excess of water in the peat
being removed by a few drains, which may be left open
for somo time, The ground is next to be trenched to a
depth of shout eightcen inches, so as to mix six Inches
of the subsoil with the peat.  The trenching should be
- porformed before winter, in order to cxpose the freshly
turncd-up soil fo the ameliorating influence of winter
weather.  When the subseil confains stonss fit for
constructing drams, the two operations of draining and
trenching may be carried on together. In spring the
land should be grubbed, and from fifty to cighty barreis
of quicklime per acre applied toif.  As soon as the lime
is qs.lakcd it shounld be cvenly spread on the surfaee,
lightly ploughed in, and the gronnd then planted with
potatoes, which will gencrally be found the most profit-
able plant fo grow as a first erop on reclaimed land,
Shenld the carth brought up from the subsoil be cal-
careouns, the application of guicklime may be dispensed
with; and if the farmer can afford it. and wants to
alter the character of the soll speedily, it shonld be
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manurcd with twelve or fifteen loads of well-votted
dung and three or four ewt. of good superphosphate of
lime, after which it will never revert to its original
condition, Land so treated will yicld a heavy crop of
potatoes the first year; at present prices the crop may
pay 2all the outlay on the improvement. An excellent
crop of turnips has been obtained 2s u first erop, on
Iand reclaimed in this way.

In improving bog, varying in deptl from one to three
feet, drains should be opened at the proper distanees ;
the bog in the site of these drains should be removed
by cutting for fuel to the depth of the subsoil; and the
gquantity of clay or gravel, as the case may be, required
for the surface, can be taken from the drains and spread
on the land after the surface is dry. The drains may
be then covered in and other manure applied. When
turf is dried in this way it will not be removed in time
to plant potatoes; but the land may be crepped with
rape, which grows well on reclaimed hog, and which
muy be used for cattle feeding or allowed to ripen its
seed. For this crop superphosphate is also an admir-
able manure.  On the fen or meory lands of England,
and similar soils on the Continent, rape is extensively
grown for its seod, and proves & most remuncrative
crop; and there is no reason why the same thing
should not he donc oecasionally on the peat lands of this -
country.

As the depth of the peat Increases so does the depth
of bringing up elay from the subseil. When the depth
exveeds three feet, and if it be fit for fuel, it should, as
far as possible, be eut away to within a foot or so of the
subsoll and made into furf. Failing in this, and when
the depth of the bog is from three to six foet, it may be
improved by the mcthod recommended ahove for the
second class of bog.

Where the depth of the bog exceeds six feef, the cost
of reclaiming b 1s so heavy that it becomes necessary
to enter into a carcful estimate before embarking eapital
in the work. Among other things, we have to consider .
whether it will be cheaper to sink into the subsoil for

D2
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the clay, sanul, and gravel, or bring it from a distance :
and also, whether the enhauced valuo of the land will
eover the onilay, In very deep bog it wil often be
found cheaper to hring the earth from a distance than
to sink for it.®

LESRON XTI,

TaE instances are very numerous in which deep bog
has been reelaimed both by sinking into the subsoil for
elay, and by bringing it from 4 d:stancc.

The improvement of the fens of England presents us
with 2 striking Muostration of the resulls achieved by
British skifl and capital on this elass of land., “The
greater part of the Forfollk fops has o substratum
of clay, the overlying povt varying in thickness from
two to twenty feet.  Even ot the Ietier depth cluy is
raiged 10 the surface by means of deep trenches. 1t
often happens that the peat by being weighted and well
drained is so compressed, that in o few years the day
is nearer the surface, and conseyacntly more decessible
for a second dregsing. The border fenny peats, skirting
higher ground, have been improved by expensive drovs.
ings of cla\ marl chalk, anid sometimes sand.  Lixtra-
ordmarv drehsmm of these carths, viz., from one hundreri
to throe hundred tons per acve, are applicd, and o rush-
growing morass has, by these moans and by draining.
heen speedily converted into fruitful eorn ficlds,  Suck
dressings may be considercd foo muneh af onee; but
they are required to eonsclidate the peat, some of which
is go Hght that on losing water it blows away.”

Between Castleconnell and O’Brien’s Bridge, in the

* Mr. (now &ir Richard} Griffith coneeives that, ju general, re-
clamation wonld not repuy the edst of bringing th(- elay or gravel
from a distance greater than half amile, even Dy the assistance of
raibways.—Dizest of Evidence, vol L. 1 672,
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neighbourhoed of Limerick, lies what is now called
Mone Lodge Ferm, und which a few years ago wus
4 doop bog.  The peat was grudually converted into
turf and conveved to Timerick, a distance of about
eight miles, The sorface was levelled at o eost of about
£3 155 per lmperind acve.  Cats were next made into
the subsoil at from twenty fo twenty-six yards apart;
when the remains of the bog did not ¢xeeed two or three
feel in depth, a sufficient quuntity of subsoil was got
out of these cuts to cover the Intermedinle spaces to the
depth of four or five inches.  When the subseil lay so
deep that 1 could not be conventently reached, which
it did im some parts of the land, a substitute was found
fu two veins of sund which ran across the bog, and
which answered well for mixing with the peaty soil.
The cuts from which the subsoil was lifted wore after~
wards filled up with seraws, branches of trees, de., and
hve sinee served as leak drains, keeping the soil dry.
The cost of bringing up the subsoil and spresding it
aver the land, is stated to be ahout Ts. Gd. per avre,

‘The first erop rafsed on this land was invarinbly the
pot%‘o. It was grown in lazy heds, as the land was not
dry enough to carry horses; ond, being manured, it
\‘LJ(}Cd well and paid all the outlay on v elling and
saying, hesides leaving the land in a fit coudition for
growing nther crops, The potatoes weve followed by
28, which was also fonnd te he a produclive crop; and
hen followed grass, the seeds of which were sovn along
with the oats.  The land i3 net heavy enough to hest
wheat.

A fract of twenty ceres of very inferior bog land was
st profifably improved ab Drishane (astle, which
i close to the Mill-street station of the Killarney
Builway,  Before the improvements were commeneed
the land was worth from 3s. to 8. por aere.  In the
sunaner of 1356 it was drained with pipes ab o cost of
£1 1os. per acre.  Ie some ploces the subsoll was a
hiulsh olay, not many feel helmw the surface; in other
parts the hog wias so deep that a floor of slones had
1o be put in the bottom of the draing, on which the
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tiles were laid.* Affer being draincd, six acres of it
were “ grafted “—an operation whiel: eonsists of skim_
ming the surface by a manual implement somewfe’igc
like a carpenter’s adze—and burned, and sown with’
winter vetches, which yielded, after getting a top-
dressing of two ewt. of guano, twelve tous per acre
the following June. These vetches were followed by a
crop of furnips, manured with fiftecn tons of farm-
vard dung and two ewt. of guano. The remainder of
the bog was ploughed with threc hovses abreast, after
being drained, and prepared for turnips the following
spring. Some of the heath and rough surface matfers
were burned, and any that could not be so treated were
made into a compost. Half the turnips, which yiclded
twenty-six toms per uecre, werc carted home for fat
cattle, and the other half were egten off where they
grew by sheep, It was then sown with oats and grass
secds, the oats producing twelve barrels per acre, and
the grass being topdressed with forty barrels of Hme per
aerc.  And affer this course of management, which
amply repaid the spirited proprictor as the work pro-
oe(id-ed,'thc goil is worth at least six times its former
value.

* As broken stones and cven pipe tiles sink in soft bogay land, 2
convenient and economical conduit iz formed by fitting into the
cut drains sods eut out of the rough heathy or eod;_,"& surface soil,
like the frustrum of a wedge, leaving underneath an opening a fe“
inches deep.

A tract of bog Tand helonging to the late Sir Robert Fergnson,
Bart,, was drained in this way at a cost of 1 44, yor Canning-
ham acre, Fide Digest of lividence, vol. L., p. 611.
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SECTION V.

MAXTRES.

LESSON XIIT.

Tar termt munure is applied to any animal, vegotable,
or mincral substance capoble of increasing the produe-
tive powers of the scil, If is a ¢omprehensive word,
embracing a great varlety of materials, simple and
complex ¢ and does not convey to our minds the oxist-
ence of a distinet object or a distinet quality.

Chemical seience has established the existence of
niost intimate and beautiful law of comnexion hetwoeen
the soil and the plant. We have alveady seen that
fertile soils invartably contain certain mineral sub-
stances ; and, with the exception of alumina, these arc
invariubly present in, and are, therefore, regarded as
cssenbial constituents of; the ash of plants.

The great bulk of cur cropsis made up of combustible
or organic matter,* the ash generally amounting only o
three per eent, of their dried substance. Now, the food
of plants consists of these two kinds of matter—mineral,
for their ash constituents, and organic matter, to supply
the organic portion of their substance. The sources
whence the food of vegetable is derived arc the soil and
air; and as the latter contains only gaseous elements
and gaseous compounds, all proceeding from organic
matter, it is evident that plants must derive all ther
mineral food from the soil. No difference of opinion ean,
therefore, exist as to the scurce whence plants dexive

+ As the words organic and inorganie, as applied to soils and
manures, have often Jed to miztakes, we may explain that the term
ormanie, strictly speaking, ia applicable to substances In which we
aitn traee a lvinr siructure. Substances produced by living organs,
such as starch, sugar, &e., are also regarded as organic. *The
aolid rocks, the incombustible part of soils, the atmosphere, the
waters of the seaz and oceans, everything which neither is nor has
heen the seat of life, may gemerally be ineluded under the head of
inorgacic matter”



40 ARFUCTLTU AT CLASS-LOOE,

their mincral constiluents; hut the souree whence they
derive the erganic clements has Tony formed o subjeet of
COTULENYENS ¥,

Liebig’s theory of vegetal nufrition s simple and
rational. Animals derive their nourishment from ani-
mal wnd organized subslaneces, that 1s, substances
claburated into organized forms by the vital ageney of
animal and vegetul life. Tn other words, no purely
rineral substance can ininister to the nourishment of
animals.  Tlanfs, ou the conteary, fred on mineral
subgtances ; and before the combustible muiter of the
soil can afford nourishment to plunts, 16 must undergo
decomposition, aud be resolved back from the organized
state into purely mineral componnds, such as eurbonic
acid and water and ammonia,  Avcording fo thas view,
which rednees vegetul nutrition fo a4 very simple law,
plants cannet assimilate humie and similar acids which
are always present in sells containing humus,  These
bodies are neither organie nor inorgunic, but half way
hetween these two conditions,

That plants can grow in a soil frec of erganie mattor
15 & fact well known to every person who has any ac-
quainianee with verctation. The eavlier vegrlables pro-
bably grew in soil free from organic mattcr.  We daily
sec planty strike root into solid rocks, Several weeds
grow plentifully in light soils, destitnie or nearly so of
combustible matter ; and even the corn crops con s
in land far from it, bt wnder such eircumstances thelr
growth is stunted,

There 15, then, in this respect a manifest distinetion
between the requivements of enltivated erops and wild
plants. The lutter may, and do often derive all their
combustible from the air; but practical expericnee tells
us that heavy farm crops are pever obtuined nnless the
soll contuing o fair proportion of thiz sort of matter,
Direct experiments prove that applications of manures
conttalning only the organic clements of plants (such as
nitric acid and ammonia), give o lorge inerease to the
vield of crops, und as we shall soon see the efficary of
soveral manures depends on the prescmee in them of
nitrogen in an availuble and setive form,
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LESSON X1V,

Liehiz estubilshed thutl planis always eon-
dn apineral substances, he propounded bis
selebroted @ mineral theory™ of manaring, the prindple
of which is, that cvery plant showed by the analysis of
izs ash the proportion in which the mineral comstituents
cxsential to its growth should exist in the sil.  Accor-
ding to this theory it is, also, necessary, in order to
keep up the forlility of the l:md, to restore to it, in the
forma of purchused manure, every mineral constifuent
suld oft the fgrm in erops, milk, and livestoek ; and the
furmer who wislies to ingerease the fertility of his land,
niust add mere than be sclls off,

T a sclentific point of view nothing conld he more
corret than to advise farmers to replace in manures the
wineral matiers sold off' the land.  Practical experience
tells us that if we keep eontinually selling oft’ the pro-
dace, without making an adequate return in the shape
of munure, the ground hecomes exhousted.

The quaniity of the mineral constituents of the soil
sold off any farm depends on the system pursued upon i,
When, a8 in the case of market gardens and fown
farms, the crops are all sold off, the quantity of mineral
matter removed is very considerghle, and the quantity
of nwnure which has to be purchased is correspondingly
targe.  In this case, too, as the produce sold containg
all the eonstituents of crops, sn the only manarce that

can prevent the exhansiion of the Lund is farmyard or
town wmanure eontaining the same constitments.  Tu
other cuses the soll beeomes cxhausted of only one or
two sibstances,  Thus, in pastoral disteicts devoted to
doiry husbandiy or the rearing of stock, the soil after
the lopse of time becomes exhausted of phosphate of
lme s and its fortility s again restored by the applica-
tom of bones, or some other manure rich in phosphates,
T pastures devoted to the fattening, a8 distinguished
from the rearing of steek, the demand in the soil for
minersl matter is almose tncensiderable.  The animals
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are growr when putupon the land, and while there they
chiefly put on fut which coniains no mineral matter,
Thig explains why the rich grazing lands of Meath,
Limerick, Roscommon, and elsewhere, are s rich now
an they were fifty vears ago, althongh depastured cvery
year. The same lands, if meadowed consecutively for
a few years, would soon deterlorate. '

Licbig says the inorganic constituents of the soil are
¢ like the hnks of a chain placed round awheel : if one
link is weak the chain is soon broken, and the missing
link is always the most important.” Science und
practice show that in most soils phosphorie acid is the
weakest link in the chain of fertility. The quantity of
silica in all sells is so abundant that it may be regarded
as practicully inexhaustible. In elay lands the potash
annually liberated may cqual and cven excoed the
quantity removed in farm produce ; and the ‘totul
guantity of it in those soils is so large comparcd with
the quantity sold off, that it may be regarded as inex-
haustible. In light land the case is different, the
potash heing generally deficient, and lable to be ex-
hausted by the sale of erops. When the land is well
tilled, a judicious retation of crops carricd out, and a
fair supply of good farmyard manure annually made,
the exhanstion of the other constituents of the seil is
very inconsiderable. Under the four-course rotation of
(1) turnips, {2) wheat, (3) grass and clover, and (1)
oats, the sale of the grain would cause a loss of about
64 1bs. phosphorie acid per acrc; and the quantity of it
removed by the sale of farm animals, particularly when
no breeding stock is kept, would be Jess.

Under the seme eircumstances, the quantity of potash
removed by the sale of grain wonld be about 51 lbs.
per statute acre, and by the sale of animals about one-
fourth less than the quantity of phosphoric acid. In
soils centaining a good proportion of potash, the quan-
tity of it annnally liberated or mude avallable for crops
by tillage would exceed this; and when cattle food is
purchased o any amount, the quanfity of available
potash in the soil would, in the opinion of Mr. Lawes,
inercase when only grain and meat ure sold.
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SECTION VL

FARMYARD MANTEE.

LESSON XV,

FiRv¥ARD manure is made up of the excrements and
litter of farm animals, the dung ond urine of which
contain all the inorganic comstituents of the food on
which they live, except what s stored up in the body
or carried off in milk, Faumyard manure, thervefore,
containg every mineral substance found in plents. It
also eontains organie matter, which on decomposition is
capable of supplying the elements which compose the
cornbustible part of plants,

Farmyard dung is the most perfoct manure we possess.
The success of the farmer greatly depends on the care
and skill he bestows on its management. The quantity
of it produced depends on the number and kind of
animals kept on the farm ; and this, again, varies with
the quantity of cattle food raised or purchased. The
colleetion and preservation of farmyard manure are
wofully negleeted by the small farmers of this country.
The quantity produced is utterly nadeguate, and must
continue so until they grow more roots and forage
crops ; and the guality of tho small quantity of it that
is made is wretched, owing to the defective way in
whieh it is preserved. _

Like all other substances of animal or vegetable
origin, farmysrd manure, in the presence of air and
moisture, and at & certain degree of heat, undergocs
chemieal ¢hangos; the rapidity with which theso changes
proceeds depends on the quantity of air and water pre-
sent, as well as on the degree of heat.

When air is in excess the change is too rapid, while
if it be dcficient decomposition goes on too slowly.
The relations of air to decomposition are analogous o
those which it bears to combustion: in both cases its
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ULTIMAL CLARE-100E,

OXFECN I consumed by oxidizing the varbon of the Trody
decomposed or b,

“1f we place g Lghted taper in o bottle or othep
enclosed vessel, ig burns for 4 sl T time, and then it
gradunlly ceases, beequse the air hos heen deprived of
the mattor (0xygen} which iy capable of HUpporting
combustion.  In Jika Inanner, it we compress 5 MmianTre
heap s as to exelwde frosh #plies of uir, the nuantity
“:thin the hesp will woon b exhunsted, i then

Tentation will cease,’’ When, theretore, we WL,
~rmyard manure to ferment rapldly, it should be loft
AL a loose state op turned fr gently ; on the othop

1l
wand, when the fartier prefers that 1 should rot sio wly,
Lo vompresses it

The presence of moisture, like the bresence of air, is
vne of the wssential conditiong of decomposition, Iy the:
yuantity of moisture he foq little, the Semperature risey
too high, and the manure is halle to tuke five. TIf, on
the other hand, the quantity of moisiure ke in CXeess,
it keeps the temperuture top low, vetards decomposition,
and brings ahong unfuvonrahle changes similur tg those
which take place 1 peat.

The influence of temperature in Promoling decom-
pasition is made Mmunifest in severy WAy, In wintep
the average temperature is ahoyr 430 F.. at which
Snure undoreoes ne pereeptible change, It g only
when the heai rises 10 ahout 65° thay the structire of thn
e of the straw, do., in farmyargd nanure, heging iy
break up, It is not desivable to allow the temperatur:
L9 rise higher thay U0 at any tine.

LESSON xvT,

WE have already seen thay the gormbuarilly part of
formyard manmre, ik, the combustili, matler of any
armimal and vegtalide substincee, must Lo couverled ing.,
carbonic acid, Wttt wnd ummionia, bofure it can affoed
nourishment i plnts. It ig wot, however, desiralle
that decomposition; showld vesch this ultimate stage iy
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the merure hesp; for when corbonie acid and ammonis
are simultaneously finmd, they unite, forming carbonats
of ammonia, which soon vaperises or passes into the air.
This abways takes place when water or aiv is in excess,
and when the temperature rises too Ligh, When the
quantity of air end moisture and the dwrcc’ of heat ars
juaderate, humic and wlmic acids are formcd and these
uniting with ammonia produce humate and wmate of
qmmonia, which are fixed salts, and not liable, like
carhomale of ammonia, to pass into the air®

When the manuve is atterwards applied to the ground,
those compounds ave broken up, and the e and
ulmic xeids casily converted into carbonie acid and
water,

Humate and ulmate of ammonia are very soluble in
water, and consequently easily washed out of mannre
heaps by rain,  The dark celour of the sozings of

= Aammonia being the most costly constituent of manure, it }
Besm Teovaineeederl f.u add seme substance to the monure he
wehfebe wld effectually fix it and preveant its cseape. Applicalio
of e fellowing sl stanees have been used for this purpose :—
1. Acid substanees—sulphuric avid and mariage acid. 20 8
plate of the protoxile of froen (commenly eall.d green vitrie:;
cvpsum or sulphats af B, and eommon salf. Of these, grev:
Geriol is the best. It ix pot o dlingerons a3 the sulphurie acid.
which has a powerful corrodive netion. It also acts a3 a deodovizer
of sufphurettel hydrogen, w hich it on"nplet{ 1y absorbs. and witlh
uhn it forms inse nble Llack eolonred sul Iphuvet of iron. Wher
Shate of from iz mided Lo a Jeeownesing manure heap, evolving
volatile carlomate of anononia, double decomposition takes place <
the sulphuric ackd comlines with the ammonia, forming sulphate of
onia, aud the earbonic acid forms with the iron of the grecu
ol w carlionate,  Gypsum deex not act as & deodorizer ; nor
¢ the ammontn well, exeepd in liquid manure, or when there s
s osuiliciency of motsture. In manure heaps and stalles, where
e guanticy of mofstuze is comparatively small, cypsum will lose itz
wifocts a3 a fixer of amoenia @ oamd it s der thm renson that we
world ¢online its use, az a dxer of ammoniz, to the liquid wanuve
tank, where it can Le apnlled with advapluge.”  Commun salt has
also heen applied to duny heaps, under the false impression that {t
fixes the ammonia. Tt dors ot possess this power; but from itz
antiseptie pl[]leh‘, G pow er of arresting putrefaction, it prevencs
the formation of pmmemin and may bea ppné‘ﬂ with great advantige
to provent further change in manure heaps already sufficiently
deconpozed.
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manure heaps, so frequently allowed to go to waste in
this connfry, is owing to the prescnee of these valuable
compounds. Mincral matters (yuch as salts of potash
and soda and soluble phosphate of lime) liberated
during the deeomposition of farmyard manure, are algo
soluble in water; and Liable to be washed away by every
shower of rain that fails, unless proper precautions he
taken to prevent it.

The oozings of dung heaps are, therefore, particularly
rich in plant food, and should be preserved with greateare,

All the manure produced af the farmyard should be
daily added to the manure heap, and proper precautions
taken to prevent the loss of any of its fertilizing con-
stifuents, -

The arrangement of the furmyard and offices should
he made subservient to its collection and preservation.
A proper receptacle shouid be formed for the solid
dung, and, if possible, it should he placed on the north
side of the farmyard. With the view of economizing
labour, it should be as near as possible to the byre,
stable, and piggery; and for obvious reasons, it should
be as remote as possible from the dairy. It should also
he on level ground; for, if placed on sloping ground,
there would he a great loss of the liguid, which would
make its way down the slope; and if placed in a
hollow, it becomes too much diloted or saturated with
rain water. In cither of these extremes, too, there Is
2 large expenditure of unnecessary labour, It is mot
unusual to excavate the site of the mapurc heap, and
to puddle the hottom with strong clay, or fo pave it.
The pit may be surrounded by & well-made channcl of
paving stones, or tile pipes, &c., which should inciine
to a eommon point, where a liquid manure fank cught
to be constructed. It is recommended to slope the
bottom of the pit so as fo permit the liguid to escape
the more freely into the tank; but this appears quite
unnecessary when the bottom of the channel is a fow
inches under the bottom of the manure pit; and more
especially if a layer of peat mould, or comimon carth,
gay to the depth of twelve inches, is placed underneath
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to absorb the liguid that percolates through the heap.®
When some provision is not made for absorbing or ro-
moving it, the liquid is apt to collect m too large
gquantity in the bottom of the heap, preventing regular
fermentation in that part of 1t.

Many farmers have a slovenly and wasteful practice
of allowing the manurcs of the byro, stable, and pig-
gery, to lie for days and weeks In small loose heaps,
expnacd to the detcrloratmv influence of air and rain.
Some idea may be formed of the enormous loss which this
prrctice entails from the results of an ingniry instituted
in England. A heap of manure, weighing 1,652 1hs. on
the Srd November, 1854, was 1ef1: exposed in an open
vard till the 23rd Angnst, 1855, Tt weighed 1,429 Ibs.
on the 30th April, and 1,012 Ibs. on the 25th August,
18 It contained 11-42 Ihs, of ammonia on the 3rd
Kovember ; 9-84 1bs. or the 30th April, 1855, and only
502 Ihs. on 23rd August, It lost, therefore, 6-40 lbe.
of ammonia from 3rd November {o the 23rd August ;
and as ammonia is worth atleast 6d. per Ih. 2s a2 manure,
this is equivalent to a loss of upwards of 3s. in the sub-
stance of the heap.

* In gome of the best (eullivated) agricaltural distriets em the
Cortinent. the manare-stead 13 separated into two divislons by a
tanls, nsually about four feet deep, and of breadth proportisnate to
the slze of the heap. The sides and bottom of this reservoir are
well puddled with clay and, lined with masonry; and the more
affcetually to convey into it all the drippings from the mauure, the
aides of the heap are sinrounded with a paved channel. At one ex-
tremity of the tank a stromg wooden pump is fixed, by which the
lignil can, at pleasuve, he tilscharq‘f,d over the nanure, bv means of
a tanvas hoce_ or wooden spouts, or pumped into casks to be con-
voyel to the feld. . . . . To prevent any losa of space, the
tarlk, when placed across the manure stead, may e covered with a
close wooden grating, and the dung piled upon it, by which means
{he evaporatien of the Hauid will be prevented, and any escaping
ansis absorbed by the manure.”
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LLI3SON XVTLL

Trr manuare heep should be covered oceasionally, and:
particularly in summer, with a layer of peut, vegetable
monld or carth, to absorh ammonia and other soluble
products of decomposition. When peat exists on the
farm, or in the neighbourhood, 1t is one of the best
substances to use for the purpesc: the dung and urine
of the cattle induce the deway of the peat, and thus
eonvert it into good manure. In the ubsence of peat
a supply of carth should be provided for that purpose
during antumn, by eutting shallow and narrow trenches
in the field or ficlds intended for roots the ensuing year,
It should be stored in g heap comvenient to the dung-
pit, and spread on the munure when necessary.  The
following plar of using it has been snceesstully practised
by the writer on the smal! farm attached to the Clas-
nevin establishment. Thesite of the dung heapis made
level.  There is no channel sureounding it. The earth
is placed round shout the heap as soon as any manure
collects In it; and when this s sptonrated with the
cozing from the mannre, 1t is shovelled on top of the
heap, and fresh earth pul in its place, and this, when
saturated, is again put on top of the fresh dung added
and the urine of the esttle 1s vegniarly ponred on the.
whole. In this way the caril Uself Is conterted it
a powerful fortilizer, not only by the absorplion of
some of the products formed by the decomposition of the
manure, but also by the conversion of some of its own.
dormant constitnents into active food fov plants.

Tt is usual fo tern farmysrd manwre 2 month or so
before using it in spring.  This promotes its decom-
position, and as the different parss are better mized, it
becomes more uniform In quality.  Home furpors turn i
over two or three times 3 but for ordinury wse this is not
only unnceessary but injudicions, as the frequent turn-
ing promotes foo mI)Td deeay, and thus CJ.US{‘ 1 waste
of the combustible eonstituents of the dung,  For arops
like furnips, which have singll seeds. and require well-
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rotted (ung to force them on, it i somefimes necessary
to turn manure twice; and the mere act of turning
Joes not neeessarily cauwsc any materiad loss of fertilizing
ingredients, if the heap be properly rebuilt and covered
pver at onee with a little clay.

Farmyard dung should be covered in as fast as it is
applied. In the absence of rain, and in warm weather,
11 the free amnmonia would escape. Now,the per-centagze’
of free ammenia in furmyard manure is small ; but the
amount of it contained in the quantity of farmyurd
manure usually applied to an acre of land is well worlk ‘
preserving. Thus, in 20 tons of fresh farmyard manure.
which is 2 moderate dressing per acre, there are 15 Ibs. of
free ammonia, which, at 8. per 1b., comes to 7s. 6d. The
lnss of nifrogen by the exposure of farmyard manure is
not confined to the free ammonia or the ready formed

“walts of ammouia. By the dccay of the dung, more
ammonia i formed, some of which is liable to be dis-
sipated. It is exgravagant folly to wastc a substance for
which we pay 6. per 1b, in Peruvian guane, and of
which it has boen cstimated that 5 1bs. are compotent to
produce a bushel of wheat.

The dimensions of the manure heap should be deter-
mined by the quantity of farmyard manure that can be
made. 1ig height should not be permitted to exceed
five feet; for, when it rises foo high the temperature
lLcomes too great in the middle of the heap during
the heat of summer.

To prevent any of the constituents of furmyard
manure from being washed away Uy rain, it has been
proposed to roof the sife of the manure heap along with
the offices.  This arrangement has provoked a good deal
of discussion. On the one hand, it is contended that
the manure by being covered and completely protected
from the weather must be richer and hetter.  {On the
other hand, it is said manure made under cover docs
net contain an adequate quantity of moisture for regular
ilecomposition, and that the roof involves an unne-
cossary outlay of capital. Exeellent manure can he
made without putting it under cover; at the same time,
the “covered steading,” as this system is called. deserves

B
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to be fully tested by landed proprictors and others whe
are willing io expend capital in trying cxperiments.
When all the munure 1s allowed to acenmaulate at
the farmyard, a dificuliy is often experienced In carg-
ing it out expeditionsly chough ot the seed-sowing
season in spring, owing to the pressure of horse-work
- and other farm labour at that sewson.  With o view of
ohviating this inconvenicnee, it is usuad to cart out the
manire during winter when the roads ave dry, and
meke 1t into one or more field heaps,  The site of those
heaps should be sclected with every regard to economy
of labour in the subsequent application of the manure
to the crop. Each shoudd be excavated to the depth of
at least one foot, and covered wilh six inches of vege-
table monld or ¢lay, to absorb the cozing, Over this
the manure is deposited from the carts, which are per-
mitted to pass over the heap il it rises too high; in
this way the manure is compressed, but it has time to
decompose before spring.  The heaps must vary with the
size of the flelds und other circumstances.  One of ihe
best ways of forming field heaps which we have sven
parficularly om light land, for which it is desirable to
presevve s much as possible of the combustible mat-
ter of the manurce, is that practised by 3r. Lavrence,
of Uirencester.  As soon as the manure rises about o
toot above the surfuce of the ground, 1he heap s
gradually gathered in, until it iy completed in the
form of un ordinary roof, slightly rounded at the top.
In o day or two after the heap is completed, and when
1t has seltled it Is covered over with o thin layer of
carth. The buse may be from ten to twelve foet wide,
and the ridge about nine fect from the hase, which, as
the manure settles down, beeomes reduced to ahout
seven feeb,
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LESSON XY1II.

I'ne urine of the domestic animals is commonly called
lguid manure, a name which is alse given to the drain-
age of dung heaps, town sowage, dsc.

The quuntity and quality of the urine of any gnimal
depends on several efrcumstances, such as the quantity
and quality of its food, the smount of cxcrcise it re-
celves, 1fs age and health,

The most profitable way of disposing of the urine of
the domestic animaly, is that in which the greatest
quantity. of it is absorbed by the solid or farmyard
munure. We cun adduce several reasons in support of
this stutement. First, as the liqguid and solid excre-
ments of ynimals differ in composition, the most perfeet
manure is obtained when they are mixed together.
Secondly,as urine soon begins to ferment, i promotes the
decomposition of the solid manure. Thirdly, as a goud
deal of the water of ligrid manure is evaporated, the cost
of conveying it to the land is kept as low as possible.

When liquid manure is disposed of in this way,
the litter is made to absorb a good deal of it; the
quantity so absorbed depending on the quantity of litter .
used, &e. A covered channel or druin should convey
the remainder of the weine to a tank, whieh should ho
placed s0 03 to reccive the liguid that oozes from the
solid manure. A good harrel or two, or distillery vats,
will answer the purpose of the small farmer very well
The lorge farmer must construet & tank of brick or stone.
1t should be well lined +with cement inside, and drained
all round, to prevent the water that would otherwisc
necumulate in the suwrrennding soil to press in the wall,

Bome or all of the urine and voxings thut aceumulate
in the tank should be occasionully pumped over the
munnvre heap; and any of it that cannot be disposed of
1 this way should he applied to the nearest field of
grass. It is usually conveyed to the land by a liquid
manure cart or barrcl, the comstruelion and cost. of

2
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which will vary with the means and taste of the farmer,
For rent-paying farmers, and especially small farmers,
it should be as simple and cheap as possible, We have
had constructed on a farm of about elghty acres, where
all the available liguid manure is applicd to a five-acre
grass field adjoining the farmyard, a very simple appa-~
ratus, consisting of a large porter or heer barrel capable
of containing seventy-two gallons, and having a small
distributing-tube fizxed to onc end. When required for
use it is placed in a small curt worked by a jennct,
The changes that take placo during the fermentation
of urine are very interesting, and throw light on many
points in connexion with its practicsl application.
Fresh urine has a yellowish colour, arising from o
small quantity of resinous matfer; on exposure to the
air ihe colour becomes brown, and ultimately black,
The change of eolour has been attributed to the forma-
tion of humie acids. In its fresh state urine also
containg a considerable gquantity of urea, s highly
nitrogenized eompound. In summer o small quanfity
of ammonia is found In fresh urine, the result, it is
thought, of the decomposition of some of the urca. In
winter it is said to contain no free ammonia. <A
solution of pure urea shows ne tendency to change by
keeping. In the urine, on the other hand, when it is
associated with putrefiable organic matter or mueus, the
cage 1s different,” When urine colleets In the tanks,
its urea begins to decompose, the products of its de-
composition being ammonia and carbonic acid, or car-
bonate of ammenia; and as carbonate of ammonia is
very volatile, it i3 neccessary to adapt some means of
fixing the ammonia. The cheapest and most common
way of doing this is by adding to the urne a quantity
of water, which is easily donc by causing the rain
water to pass from the gntters of the scveral houses
to the fank. It is said that, by adding to the
urine its own bulk of water, its capacity for absorbing
ammonia 1s Increased fourfold. When, therefore, urine
i dilnted with twice its own body of water, in a well-
construeted tanl, the loss of ammonia is very insig-
nificant. The lenger the urine is allowed fo ferment,
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and the warmer the weather, the greater the quantity
of water which should be added to if. )
Urine is wgually allowed to remain in the tank for
some time before it is applied.  Grass is often bwmt in
summer where cattle drop their urine. It is believed
that if the urine is applied to growing crops while the
urea 18 undecomposed, or the ammema is In a caustic
state, it is injurious to vegetation. The length of time
which it is supposed urine takes to “ripen” or become
fit for application, has not heen very definitely fixed.
The proper time to apply it, aceording to Mr. Stephens,
is wheu it containg neither urea nor canstic ammonia.

SECTION VIL

ARTIFICIAT MMANURES.

LESSON XIX.

WeEN the busbandman first plants on a maiden seil he
reaps luxuriant crops without the aid of any manure.
Huch was the case in our own country, in which no
manure was required for centuries. As time rolls
on the nutrient particles of the soil gradually de-
erease, and man soon discovers that fallow and rest
for a yoar or two temporarily rostore fertility. A
second stage In the exhaustion of the seil arose when
the store of inactive matter in the soil having becn,
through the agency of fallowing, converted into active
food, the farmer intuitively, as it were, and long before
chemistry expounded the canse, found out the utility
of collecting and applying farmyard manure, It re-
mained for the present generation to witness another
phase of the same phemomenon, in the importation and
domestic manufacture of artificial manures, for main-
taining the seil in a productive state.
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The agriculturist of the present day restores éo hiy
land the elements removed trom it by the sale of farm
produce in two wayss first, by the prrchase of artifieial
food ;% and sccondly, by the purchase of artificial ma-
nnres—which we arc now to consider.

An artifleisl mamure Is, Iiterally spealing, one made
by the art or hand of man, such as the several kinds of
superphosphate. At present the tifle is synonymons
with concentrated manures, and ineludes such nafural
products as Feruviun guuno, niteate of soda, and all
substances that eontain in o small bulk a large amouut
of one or more of the most impertant of the clements
of manures, A more correet nomenclutnre would sub-
stitute the term eoncentrated for artificial, and divide
coneentrated manures into natural and artificial,

This 1 the most appropriate place for offering a few
remarks on what arc called speciel meres,  Sirletly
speaking, special manures may be defined as o varlety
of the cluss artificial, and ave prepared fov the prrpose
of meeting the special requirements of particalar erops
or goils.  Special manurvcs have been prepared on two
very different principles: 1% Tn ascordance with the
analysis of the ash of crops: 2° Im accordance with
the united aid of science and pructical expericnce.

1% In the present state of sgricultural seicnee we

* The following 5 Mr. Lawes® esttmatc of the money value of the
exerements oblyined from a ton of 1he several sulstances employed
in feeding stock. The wstimate assumes that each food is of good
quality of its kind :—

1. Cotton Cake, A6 100 0 T8 ImiTian Coru, LET 11
{decorticated .} 14 Malt. . L1106
2. Bape Cake, . 418 0713 Barley, . .19 06
3. Linseed Cuke, . 4 12 0| 16 Clover Tay, .2 050
4. Malt Dult, 4 5 0017 Meadow Hay, . 110 D
5. Lentils, LB 1T 0 ] 18, Oat Strurw, 013 8
&, Linzecd, . . B8 01719 %Wheat Straw, 012 G
7. Tares, . . 31206 ] 20. Tarley Straw, n1o 6
8. Beang, . o813 6§21, Totatoes .0 70
9. Peas, . - R 8 ’\Iam.els 4 5 0
: 190. T.ocust Bean, . b2 8 2AL Swedish Turm])~ 0 4 3
; T1. Quts, . . 114 6 2L Commmon Toroips, 0 4 G
: 12, Wheat, . . L1 0 | 25, Carrots, , o 4

—dgri. Gaz. 1860‘ p. 06,
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have Liitle falth in monures Tused on chemical formule
alone ; bub knowledge is progressive, and covery year
witnesses some new und successful application of theory.
And although the munures prepaved in this way have
tuiled to produce an adeguate inerease of cropg, we are
not to condemn ultogether the prineiple on which they
are prepared.  The effect produced by these manures
un soils of average productiveness may he impereeptible,
vet they may help to prevent the exhaustion of the land.
While admitting this mauch, we consider it delusive to
kol out Lo the farmer, as some have done, any hope of
an immediate return in all cases from manures com-
ponnded in accordance with the analyzes of seils or
crops. And yet a manure manufaeturer says, in a
yamphlet which he has published, that ¢ by sending a
sample of the seil (u few ponnds weight, taken from
varions parts of the fleld), with a desoription of the
vrops intended for cultivation, a suitable manure will
be componnded.” It & casy to show that this theory
iz fallacious. Lf we divide a sample of soil, reduced
by previous mixing to o homogenecous slate, into two:
portions, and mix one of them with ammonin or bi-
phosphate of lime, at the rafe at which we usually
apply them in artificial manures, and then send both
sumples to a chemist, the per-contage of ammonia or
biphosphate added to the one is so insignificantly small,
thut with all the nicety of the modern balunee he will
give the anulyses of both precisely the same. The per-
centuge, agq., of phosphorie aeid udded to an acre of
soil by o wheat manwre containing 135 Ihs. of that sub-
stanee, is foo small* fo be appreciable in the most
ileficate balances, It is for thig reasom that Lawes
und Gilbert, in all their experiments, repudiate chemical
analyses of soils as meuns of ascertaining the manures
that onght to be applied for the productlon of crops.
2%, The majority of our artificia]l manures are hased
ar more rational principles, namely, the united testi-
mony of sclence and practice.  There are, however,
soveral reasons why they must, to some extent, be

& ),
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speciad in their charvacter.  FPlants vary much in their
habits of growth. Home have tap-roots as the principal
absorbents of nourlshmoent; others have several rootlets.
Winter wheat remains ten months or so in the ground;
burloy about half that period.  Green crops, again, have
large lonves, which suck in & large quantity of earbonic
acid from the air. The corn crops have 2 small system
of leaves, and cannot, in the short period In which the
“sced is formed, obtain nifrogen enough from the air:
atd the presence of ammeniacal salts or nitrates in the
soil at the same period, is of essential use in rendering
soluble, and introducing into plants, the phosphate of
{ime which so largely enters into the composition of
the seed.  Crops, too, vary in composition; and their
chemical effect on the ground must also vary with this
difference, and the mode in which they are disposed of.
Crops also exercise wnlike mechanical effects on the
ground. All these reasons show that artificial manures
must be more or less special, according to the class of
crop to which they are to be upplied and the conditior
of the soil.

The reader will understand from whathas been already
explained, that phosphate of lime is, in the practice of
modern agriculture, constantly withdrawn from the soil.
and must be restored by applications of manures, The
subatances used for this purpese are farmyard und tows
manure, which we have already considered, and hones.
guano, and other concentrated fertilizers, of which we
have now to treaf.

The artificial manure first used for restoring phosphates
to the land were bones.

The use of hones as a manure for furnips forms a
new erag in the history of agrieulture, marking as it
does the commencement of the modern system of apply-
ing the clements of fortility in a portable and concen-
trated bulk—y system which has broughs inte profitable
eultivation thousands of acres of hilly and waste lands.
which could never have been ceonomically improved ot
veclaimed by the bulky farmyard manure, whose appli-
cation undor such circumstunces wowld invoelve too
heavy an outlay of horse Tabour.
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The fertilizing effeets of hones were first succeasfully
tried on ths pastuves of Cheshire, which had been
gradually deteriorated by the removal of the phosphates
of the soil in dairy prodnee and the bones, &o., of young
stock.  Bones which were applied in u erushed state and
at the rate of from 35 ewt. to 2 tons per acre, returned
these phosphates and restored the productiveness of the
lans.

Bones having proved snceessfol in restoring the fer-
tility of grass, wore, towards the close of the last
century. applied to turnips, and found exceedingly profit-
able. They are said to have been first used for raising
this erop in Nottinghamshire, in the state of bone dust ;
and they continued to be used for this crop in the state
of bone dust, and at the rate of about fifty bushels per
acre, until Liebig suggested, in 1839, the propriety of
rendering their phosphates more soluble and available
for crops by -dissolving them in sulphuric or muristic
acid.

LESSON XX,

It is mecessary to explain before we proceed any
further that bones, and all manures which contain
combustible as well as mineral matters, not merely
restore to the land some of the constitucnts taken out
of it by crops, but perform several other usetul funefions
in the soil,

1 The combustible matter of manures (including
any mineral compound of the elements of combustible
matter, such as carbonie acid and ammonia) is capable
of supplying the materials of which the combustible
purt of plants is composed.

The eflicacy of the organic matier of manures de-
pends on the readiness with which it passes into carbonie
acid,water, and ammenia, Some combustible sabstances,
such as coal, ure practically worthless as manures, because
of the extreme slowness with which they decompose ;
while the combustible nature of Peruvian guane, and
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the exeroments of aninals whic rendily underzo docom-.
position, is highly cfficacions.

The combustible matier of furmysvd manure and
similar srbslunces has becn fixed at Ts, o ton; bot
when, as in Perovian, it countsins a high per-centage
of nitrogen, 1t is supposed to be worth £1 2 ton.

Nitrogen cxists in manures in three states, which it
35 well o distingulsh —

First, immediately available, as In the state of
smmonia, & sult of wnmonia, or in the state of nitrate
of soda, de.

Secondly, in combustible matter which would readily
wdergo decomposition ; suchk as in the exerements of
animals, &e,

Thirdly, it ma¥, as In coal, be so locked up in the
strncture of the substance containing is, that for all
practical purposes it may be overlooked. :

It is estimated that the nitrogen in the #ivst of these
states 1s one-third more valuable than in the second.

As rogards the thivd, it tauy be remarked that scveral
speeimens of conl contain two per ceut. of mitrogen,
which, if available. would make their value as mannvé
£6 g ton.  But coal, owing to its physical structure, is
not worth the eost of carringe as manure.

27 Any ulkaline salt is capable of Imparting to wuter
the power of disselving substances which are otherwise
msoluble, or only slightly soluble init.  All the salts of
wtumonia, of potesh. and of soda possess this property.
And when the eombustible matter of hones, firmyoard
manure, or any similar menure decoraposes in the soil,
the ammonia, ov salt of ammoenia, as the ease may be,
produeed, helps to dissolve the otherwise Insoluble
phosphates of the soil.

It is well known that carbonic acid imparts this pro-
perty fo water; and that rain waler, which is charged
with carbowic acd, is the great agent which nature
uses in dissolving and conveying into plants their
mineral constituents, During the decay of the com-
bustible matter of bones, farmyard mannve, elc., in the
soll, earbemic acid 18 produced, and aids In disselv-
ing the imsolullc mineral constifuents of the soil.
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Tones, therefore, act In thiree ways: —frst, they supply
thsp‘amtc of lime and other mineral substances to the
«oil ; secondly, by the decomposition of their combus-
sble mutter, carbonie weid, water, and ammonia are
prodoced, and these compounds are capable of supplying
e elewments required {o huild ap the combuséible mat-
{:p, or arganic matter of plants; thirdly, the ammonia
gnil cwrbonie aeid thus formed oid in dissolving phos-
shutes and othor mireral substances, which are cither
insoluble, or slightly soluble, in water,

This explains why a giver weight ol bonres produces a
areater efloct than the ashes which they leave on being
Tt or the animal charvcoal produced by charring
them.

The farmer can purchase phosphate of lime in several
substances besides bones.  The ashes obtained by burn-
ing them i sold under the name of *heone ash.” at
prices varying with the per-centage of phospbates they
contain.  Bone ash, eonmtaining 7O per cent. of phos-
phate, can be hought at about £6 a ton, which gives
£8 105 a3 the cost of a ton of the phosphates® Tn
cnimal charesal phosphate of lime can be had about
the savwe price.  Sometimes, again, hones are hoiled,
the fatiy watter extracted, and the residue sold as boiled
Yones; and as the faily matter 18 not supposed to possess
ery manurial value, hut is useful for a variety of other
prpeses, this is the cheapest way of purchasing the
phosphates of bones.

Phosphate of lime also exists in scveral mineral and
fowsil substances, such ag the epatite found in Estre-
madara in Spain, and in coprolites, which are met with
in Buffolk, Cambridgeshire, and other parts of England,
sud which ave generally supposed to be the dung of
cxtinet animals, We hove purchased finely ground
coprelites at £3 10z per ton, containing HG per cent.
of phosphate, which (nssuming that the other consti-
tilents possess no money value) gives £6 per ton for the
ylosphate of Hme. Tt is necessary to remark here, that

sh, a2 a manure, may be said to depend

* The value of Loae o
e of lime, therefore, us 70 100, £6

altogether on the phas
(£610:)
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while this substance van be purchased at a cheaper rate
in coprolites than any of the other substances named,
vet, inasmuch as it is 8o locked up in their hardened
structure as to be much more slowly dissolved in the sol,
than the phosphates of bones, of bone ash, or of animal
charceal, the farmer nover applies eoprolites in a raw
state to hiz land.

FPhosphate of lime (called also neutral phesphate and
insoluble phosphate), being insoluble in or nearly so in
water, but capable of being eonverted into biphosphate
of lime (ealled also superphosphate of iime), which is
soluble, when brought info contact with sulphuric or
muriatic aeid, Liebeg suggested in 1841, the propriety
of bringing about this change in bones, and other phos-
phatic manures, <hy dissolving™ them in either of these
acids, This suggestion, or discovery, as it may more
appropriately be named, laid the foundation of the
system of manufacturing the class of arfificial manures,
called «superphosphate,” which forms one of most pro-
minent features of modern agriculture.

In chemical language the terms biphosphate and
superphosphate are synonymons; but the term super-
phosphate, as commonly used by farmers and manure
vendors, is applicd to the artifieial manure produced
when bones or coprolites, &e., are acted on by aeld.

It is worthy of remark here, that rauriatic acid con-
verts phosphate into superphosphate of lime, and is
much cheaper than sulphuric acid; but the resulting
superphosphate is apf to absorb moeisture so largely as
to become fluid, or semiflnid, in which state its carriage
and application are inconvenicnt. Munmfacturers of
3 superphosl?ﬁ}%ate, thercfore, . invariably use sulphurie

actd.
. Superphosphate,like hones, andall phosphatic manures
: is better adapted to light than hewvy solls. It is used
: chiefly for roots; and is applied at the rate of six ewt.
per statute aere fo good turnip land, and at a less rate
to poor light soil.

A superphosphate for turnips should contain from
one to two per ewt. of ammonia, or he capable of giving
ount on decomposition that quantity of ammonia.
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Alangolds require a manure contalnlng more aml-
monin than tarnips. A migture of two parts of a first-
Anss superphosphate and one part Peruvian guanoe makes
.m excellent mixture for mangolds.

Superphesphate has been occastonally applied to corn
and grass, but its effects on these crops are not so cor-
suin or so striking as on Toots. Of all the corn erops
harler 1s probably most benefited by it.  In common
with all phosphatic manures it encourages the growth
of the fincr rather than the stronger growing grasses ;
it also hastens the maturity of plants, and brings in the
harvest carlier,

LESSON XXI.

Guane is onme of the most important concentrated
manures we possess. 1t iz generally supposed to be
the dung of seu fowl, which has acoumulated in
somo parts of the globe.

There are two principal kinds of guanoin the market.
The best is obtained from the rainless districts of Upper
PPera, whenee it takes the name of Peruvian guano.

The average composition of seventy samples of this
anure, snalysed by Way, was as follows —

Water, . . .
Chrganic or eombustibie matter,
Thosphate of lime,
Alkalinesalts,

Hand,

The organic matter was capable of 1 1652
affording, parts of ammonia.

. e . S84 parts of phos-

The alkaline salts contained, } yhoric acid,

There has been a great diversity of opinion as to the
way Peruvian guane benefits the soil. Some looking
to the fact that phosphate of lime exists in the =soil in
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very Imited guantity, and is, al the same time, con.
stantly withdvawn from it, aseribed the beneficial action
of guano to the large quantity of this subsianee it con-
taing. There is no room whatever for doubting that
the phosphates of gnane ure as useful as the phosphate
of any other manure; vet it has boen demonsirated,
thai the full value of this manure does not depend on
its phosphates.

Nitrogen is the constituent which imparts to Peruvian
guano its greatest value.  Expericnce has shown that all
productive soils contain nitrogen in un sctive state. It
has been said clready, that within eertain limits soilg
become productive in proportion as they spproach the
state of loam, that is, in proportion to the quantity of
combustible matter in a finely divided state, capable of
undergoing decomposition, they contain. Now, the
efficacy of this matter greatly depends on the quantity
of nitrogen present in it, or the quantity of ammonia it
is capable of producing., This ammonia supplies nitro-
gen to build up the nitrogenized constitnents of plants.
and, as already expluined, aids in rendering soluble and
cunveying into plants insoleble mincral constituents,

All enlightened experience is in perfect accordance

“with this explanation. Ammoniacal manures, i.6. ma-
wures containing ammenia or nitrogen, are found to
increase the produce of all our farm crops; and more
especially of the grasses and corn erops.  Experiments
conducted at Rothamstead, by Lawes and Gilbert, go to
show that every 5 lhs. of ammoniu judicionsly applied
to wheat produce 2 bushel of grain.  1f the soil alwayg
eontain nitrogen enough in a sufficiently available state,
ammonial manares would produce Iittle or no offeet ;
but when this is not the case, application of these
mamyres are most benefieial,

Peravian guano is applied with advantage te all our
cultivated crops. It may be stated gencrally, that
phosphatic manures are hest for roots, and ammoniacal
manures for corn and grass. This propesttion, how-
ever, requires several qualifications.

Peruvian guano produces a better cffect on strong clay
than light or sandy land. The probable explanation of
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ilis 13, that the clay is capable of absorbing the large
quentity of armumonia it contains, and of retaining it
wntil plants require it, while light land does not possess
this powerin the same degree.  As a topdressing for
corn and grass, Peruvian guano produces a hetter result
on o greator varlety of soils, und under s greater
variety of elreumstances than any other manure. It
is applied to these crops uat the rate of from ome to
two cwh per statute acre. Numerous experiments
have shown that, when from any cause corn is mot
thriving, an appleotion of one and a bhalf owt. of this
nanure, at a cost of about £1, increases the valne of
the crops from 30 to £2 Tt is found also profitable
as a topdressing for grass, especially in spring. In
common with all ammoniacal manures it encourages the
arowth of the stronger grasses, such as cockefoot ; and
by enubling plants o continue growing Jonger, refards
both the harvest and the hay moking., Tt is seldom
applied for reots or light land ; but muny farmers con-
suier 1t superior te superphosphate on elay land, and
equal to it on cluy loanw.  On the latter class of soils
wir have found o mixture of Peruvian guans and super-
phesphate of lime to give better results than either
wanure used alene,

The relubive merits of Peruviar gnano and super-
phogphate of Time for reots depend on the nature and
condition of the soil, the chmate, &e. It was suggested
hy the writer some years ago that, while Poruvian guano
my execed saperphosphate as o mannre for furnips on
u given soil in a given year, superphosphate may ab
another produec a heavier crop than Peruvian guano,
This view is supported by divect experiment. Tf a soil
contuin a kirge gquantity of rich vegetable matter, andif
proper steps be taken (by tillage, liming, &ey for con-
verting this malter info food for plants, the applica-
tion of a manure like Peruvian guano, rich in aromonia,
would be a waste of money.

Peruvian guane being one of the principal concen-
trated manures in which ammonias 1z applied to the
land; its price greatly influenees the price of other ma-~
stch as the salts of ammonia, Tt is important,
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therefore, that the furmer should be able to ascertuin
the price he payvs fur wnmonty in diis substance.

A ton of Peamvian guano at pre*ent rosts £L13,

1f from this we deduct the value of the other cop-
stituents exeept ammonia, vio—

£ s ol
Phosphato of lme, . N N
Organie matter, . . o010 B
Alkaline salis, . . .0 T 11
Phosphorieacii in o, A N E

[ N -

£5 16 10

We get the valuc of the ammoenia in & ton of this
guano to be £8 16s, 104, which gives as the priec of
the ammonia itself £33 15 9. por ton, or less than &/,
per 1b.*

When guano is subjected to the mfluence of heut,
air, and woisture, it undergoes decomposition like all
other substances of animal and vegetuble origin. In
the Chinen islunds, from which the principal supply of
Peruvian gnano is obtained, no rain fulls, and one of
the three conditions essential for decomyposition (namely,
moisture) is absent; hence the high per-cemtage of
nitrogenized matter it eontuins.

In Patagonia, in several parts of Afriea, and in other
parts of the globe, guano is also obtained ; but as rain
talls in all those countries, the combustible matter has,
in the eourse of time, undergone decomposition, itz
ammonia has been dissiputed, and there remains only
he phosphate of lime-—a circumstance which explains
why this specics of guano is often called phosphatie.

A good specimen of phosphatie guane may contain as
much as seventy per cent. of phosphate of lime. Seversl
kinds of it are of present in the markets; bhut as thelr
phosphates are in the insoluble state, they are not now
applied directly by the farmer. Large gquantities of this

kind of guano are now used in the manufacturc of
superphosphate of lme,

* Peruvian guano contains 162 per cent. of ammonia.  The yro~
purtion, therefore, isas 103 1 T00 1o £3 s, 104 =(¥} £33 11s, 0d.
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LLESBON XXII,

RurpxatE of ammonia——a eompound of sulphurie aeid
pud ammonia—is used In considernble quantity as a
monure, It is the cheapest salt of ammonia, and the
oy one whose price admits of its profitable application
to land.  The principal supply of it is obtained by
‘nz sulphuric acid with the lignor of gas works,
sh contains earbonate of ammonia.*

Fvery 100 1bs. of pure sulphate of ammonia con-
alst of—

Avumoniy, . . . . .
Sulpliuric acid, . . . .
Water, . . . . .

The salt of commerce contains sbont ten per cent. of
impurities, and may be assumed fo contain in every
Lis) parts—

Ammenia, . . . . 20-4
Sulphuric acid, . . . . 43-0
Watar, . - . - . 516

If from the price of one ton of agricultural sulphate
of ammenia, say £15, we deduct the valne of 1,075
Ihs. of sulphuric acld contained in the torn, which would
be supplied by the sulphuric acid in about one ton (203
cwt.) of sulphate of lime, or gypsum, for about £1 10s.,
there remain £13 10s,, as the cost of the 457 Lbs. of
ammonis in a ton of the manure, which is £65 Gs. 44/,
per tou, or a fraction over 7, per 1b.

This salt prineipally depends for its efficiency on the
ammonia it contains, It is chiefly used as atopdressing
tor corn and grass, to which it is applied at the rate of
1L owt. per statute acre,

« The liguor of the gas worka is a solution prineipally of the
rarbonate and hydrosulphate of ammonia, and, in a smaller degree,
of muriate, hydrocvanite, sulphate, and ofher salts of aminouia. Ttis
found that 100 gallons of this liquer contains from 20 1ha, to 401hs,
of ammoenia in all states of combination,

¥
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Mixed with superphosphate of lime, in the proportion
of three or four parts of superphosphate to one part of
silphate of ammonis, we get good mangold manure.

Fitrate of sode, u compound of altric aclid and soda,
it one of the most concentrated mitrogenized manuves
we possess. It 13 generplly ealled an ammeoniacal ma-
nure, notwithstanding that its niiregen exists in the
state of nitrie acid; but as the nitragen of both salts
(sulphate of aramonia and nitrate of sodu} 18 urtive, no
practical imeanvenicnce can arise from classing nifrate
of soda with the ammoniacal manures.

Kitrate of soda occurs as & mineral deposit in Chili,
Peru, and parts of India.  Dr. Daubeny, in accounting
for its oripin, savs it ocouples the sife of salt Jakes;
the common salt of which, on drying, decomposes, glving
out bicarbonate of soda ; and if from any cauwse (such as
the presence of animal matier) nitric acid happens to be
produced, it decomposes the earhonate of soda and the
nitric acid combines with the soda forming mitrate of
soda.

The composition of the nitrate of soda of commerce
varics very congiderably,  We have recently purchased
a sample at £15 a tonm, containing sixty per cent. of
the purc nitrate and forty per cent. of foreign bodies,
which give £25 as the price of the pure nitrate of soda.
Every 100 lbs. of the pure salt contains 633 parts of
nitrie acid and 30-7 of sodu, which, overlooking the sodu,
gives £39 10s. per ton for the nitrie acid.

The use of nitrate of soda a8 a munure is eonfined 1o
: topdressing corn and grass, to which it is applicd at the
i same rate (about 1%L ewt. per acre) as sulphate of
! ammonia. For spring use it is not equal to Peruviun
) grhane or sulphate of ammeonia; but for topdressing grass
during the middle of summer, we have gencrally found
it superior to either of these manurcs. Tinder the in-
fluence of the heat of the sun’s rays at this warm season,
it promotes the growth of grass more rapidiy than either
gnane or sulphate of ammonia. . Bome of the nitrogen
of Peruvian gnanc 1s Hable to be dissipated at this seu-
son, which is not the case with the nitrogen of nitrate
of soda.

H
13
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LEBBON XXIIT,

L1g is the most important mincral manure we POSSeES,
Prior to the introduction of artificial mannres, it wius
more universally used than it has been since.

Lime may be applied to the land in any of the states
in whieh it 15 met with in nature; such as common
limestone, gypsum, de,  Limestope is the cheopest and
est.

Common limestone is principally composed of ecar-
bonate of lime; its composition varies comsiderably,
as the following table shows;—

; . " Calp IRt
; Glendun, [ Lurne, limestonr, Hr?wnm.] !
County Lounty |

Antri. | Awntrim, Builia, Carlow, |

i Cornty Conngy i
i

Clarbonate of Bime, L 9308 | TUGG - 6500 95400
Carbonate of magnesia, | [ T3] 2T - -
Phosphate of lime, . . 018 0 049 | - -

¢ Oxide of iren and alumina, 200 . 942 g3 _

: 120 46 4-50G

ilica and insofuble clay, | ‘ 1461 | 180

As it s difficult to grind or crush limestone, and as,
moreover, its aclion on the soil is exceedingly slow, it
s usual to burn i in a kiln with coal or cnlm, at the
rate of five ewt. of eulm to every ton of stone, so as to
produce geick lime (so ealled from its more spoedy
action) or lime shells,

The principal effect produced by the heat of the kiln,
is that the carbonate of Hme is decomposed and the
carbonic acid expelled.  The acid being heavier than
common air, often aecumulates; being desiructive to
animal life, it has thus been often known to cause the
death of persons who hawe slept on limekilng at night.

Beveral other changes are produeed in the lkilm,
Thus, some of the sulphur of the coal unites with the
lime of the limcstone, forming sulphate of lime or
gypsum, Again, the silica of the limestone combines
with the lime after the separation of the carbsnic aeid,

P2
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forming silicate of lime, which, being a finely divided
cotopound, may prove useful in the soil,

The quantity of quicklime produced from a given
guantity of limestone, varies with the quality of the
lutter, the average being about 111 ewt, per ton.

Lime is sold off the land in crops, steck, &e.; and,
again, rain water washes Iime out of the ground.

Lime produces several distinct effeets or functions in
the soil, all of which are important and interesting.

1° Incommon with all the fixed mineral constituents
of plunts, lime must be present in. every fordile soil. Ne
definite rule can be laid down as 1o the minimum
gugntity of it which must be present in  soil, so much
deponds en the gencral composition of the latter, and the
stete in which the lime exists in if.  We know some
trazts of productive lands which do nof contain merc

“than «5 per cent. of lime; but, gonerally spesking,
tortile solls contain at least one per cent. of it,  When
the per-centage of Lime in the soil is below this, it
hecomes nocessary to supply it at regular infervals.

¥, Bome soils contain acid substances, which keep
thern in a sour and eomparatively infertile state. Time
combines with and neutralizes these acids, and thus fits
the soil for growing better plants,

3% In other cases, infertility or barrenness in soils
arises from the presenee inthem of noxious compounds,
such as salis of iron and copper, and lime has the power
of docomposing these compounds or rendering them
innacuous.

+". Lime promotes the decay of the organic or eom-
bustible matter of the soil, Bcicnee teaches that in

J cotemon Wwith petash, soda, and magnesia, lime exer-
vises this effeet, and experience tells us that applications
of lime diminish the quantity of this kind of matter
it the seil. As the quantity of vegetable matter in the
eround increases, so does the necessity for applying
litne.  This explains the old saying, ¢ The more dung
the more lime””  Peaty soils, which contain a great
dosd of inert vegetable matter, are much improved by
bat lime.

i, Lime helps to disintegrate or liberate the incr-

L.
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esnic constifuents of the soil. I we mix lime with
eronnd grauite or with pulverized clay soil, we shall -ind

ufter a time & guantity of potash and soda Jiberated :
in other words, lime eonverts some of the dormant
mineral matter of the soil into active plant food, or as
it wore forees the soil to give up to the erops some of
1ts latent mineral constitnents, This effect is produced
mueh more speedily by quick or caustie than by m2l
lime (carbonate of lime).

This partly explains why lime produces the greaiost
effect when fiest applied to the land, and that the olt-
repeated use of lime without any ‘other mannxe, by ¥
stimulating the soil, would vltimately end in rendering
it sterile. Hence the converse of a proposition stated
alove, which says that the more dung the more lime, is
zlso true, namely, the more lime we apply the ﬂrreat»
the necessity for mannure—a notion well expressed in the
ald saying, that the use of lime without manure is sure
o make the farm and the farmer poor,

LESBON XXIV.

Iv we mix guicklime with Peruvian guano or well
rotted dung, a peculiar smell ix felt, cansed hy the
escape of ammonia. Hence lime should never be per-
mitted to come imbto eontact with either of the ma-
aures named abeve, or any other manure containing
ammenia. When farmyard manure and lime are applied
to the ground in the same year, the lime shounld be used
hefore or after the dung *

The state in which lime is applied fo land <aries
with the quality of the land and other cirenmstances,
The commen practice is to cart the Iime to the field,
make it into = heap or heaps, cover 1f over with a little
carth, and allow it to fallinto powder, or slake sponte-
neously, after whieh it is evenly spread on the land and
plonghed in, or otherwise worked into the ground.

The slaking of lime is a chemical process. The lime

= If lime be mixed with farmyard manure, animal or vegelable
substances, hefore decay has commenced, nirric zeid (XQs) is formed
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uhsorbs und conbines with motsture, forming hydrate
of lime, and cuwsing the development of hoat and o
sweling of the lime shells, which soon erumbles to
powder.  The finer the stalc of subdivision into which
the Hme falls, the meore completely 1s 16 distributed
through the soil, and the move thorongh and uniferny
e ucllon.

When the lime is applied as above deseribed, it ah-
sorbs moisture from the air, and is said to slake spon-
tancously, and for general purposes there is no belter
way of appiying it.  Some farmers who use much lime
make it into a large heap or heaps, and hasten the
slaking process by pouring water upon the mass, It
applied immediately after slaking in this way, lime 1s
guickest inits action, it being in the caustic or hydrate
stute.  On the other hand, when it slakes SpoT~
tancously, part of the lime is reconverted back into
the mild stute of earbonatc lime before it is spread.
Tn slaking spontaneonsly the 113 ewt, of lime obtained
by burning a ton of limestone, takes up 12 cwt, of
waler and 23 ewt. of carbonic acid; the whole is affer-
words reconverted into carbonate of lime.

Bometimes, again, the lime is made into o cumpost,
with earth or peat, in which state its action is slower
than in either of the preceding states.

Tt is evident that the propriety of applying it in one
or other of these three states depends on the nature of
the ground; also, on whether we wish its action to be
quick or slow.  When the soil is light or sandy, and de-
fiient in vegetable matter, and its texture opern, it is
reecommended to apply the lime in a state of compost,
which eonfains the Hide in the mild state, and also con-
tains other materials in which these soils are deficient,
It 1s said that lime when applied to light land in the cans.-
tic state encourages the growth of red poppy and other
weeds.  On the other hand, lime should be applied in
as eaustic & state as possible, to all soils containing

in place of smmonia; andif mixed in a compest with dung ani
clay, rieh in potash und soda, nitre is produced. It was in this way
that the first Navoleon produced nitre {which iz a constituent of
guupowder) during the great wars in which he was ergaged.
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much vegetable matter, such as peat and moss, as well
s 10 clays, moors, and other solls undergoing reclama-
tion, and to all soils contaiming injuriows substunces,
wiich as the salts of iron.

The quantity of lime applied per acre varies with the
nubure of the soil and other circumstonces. When
put upen greund for the first time, such as in the re-
clumation of land, a heavy dose {s wsed. Upwards of
10 tons have been applied to heavy clay land. On
erdinary land under rotation, it is best to apply small
doscs of from 50 1o 80 bushels at intervals of twice
the length of the rotation. Inthe four course retation,
fifly bushels per acre, every eighth year, is sufficient
ou such land.®*  When grass land is broken mp and
put under tillage, a dose of from 100 to 200 bushels or
jnore 1s applied.

The application of lixoe to clay land renders the soil
more {riable, and, at the same time, converts some of its
dormant constitnents into the active state.  The quantity
of lime rcguired to produce these effects will vary wich
the condition of the elay. When we apply lime for the
first tire b0 heavy clay land for the purpose of producing
2 permanent improvement in its texture, a heavy dose
is always neceessary. Under such circumstances, 200
bushels may produce the desired eftect; and in some cases
300 bushels and upwards might be required.

An excess of moisture in the soil prevents lme from
producing its full effects. Henece, wet lands require a
greater quantity of me than those which are nafurally
dry, or those which have heen made so by drainage. In
the permanent improvement of claxland, or wet ground
of any kind, Hme should, thevefore, be applied after
draingge. For tho same obvious reason, good farmers
put Hme upon the ground in dry weather, The time of
the year selected for the purpose varies aceording to cir-
camstances. On those extremely stiff clays on which
naked fallowing is adopted, the lime is usually applicd
while the land is undergoing this process—say, in the

* A bushel of lime weighs alont six stones.  An application of

four tons of lime per aere, adds about -5 per cent. of lime tu the
surface soil. .
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end of summer or heginning of sutume.  When groen
erops are substituted for the bare fallow, the lime may
he applied in spring, before the turn of the hurrow,
which prepares the ground for drilling.  If this eanmot
be accomplished, the lime may be applied to these crops
during their after enlture,

Lime is applied with advantage to all crops except flax.
Probahly its effects on the grasses arc more striking
than on any other class of plants. White clover usnally
| springs up freely after it is applied, it improves Ted
- clover and rye grasses in quantity and quality, avd
4 thickens, strengthens, and sweetens permanent pasture.
It also helps to eradicate moss. It is nsually applied
to grass land in the state of compost, and it shouid be
put upon the ground as early us possible in winter, %6
that it would be washed inio the soil before the grasses
Degin {o grow in spring,

There 15 a differcnce of opinion ameng farmers as to
the crop in the votation to which it is best to apply
lime; some contend ihat it should be applied for roots,
while others prefer to apply it for grain.  One thing is
quite eertain, namely, that regard being had to its vavi-
ons fimctions, it eannot be expected to produce its full
effects In the immediate season or year in which it is
put upon the land. If, therefore, the farmer has good
ressen to suppoese that one erop in the rotation requires
lime more than the rest, it should, if practicable, be
nsed a year before that crop.

Judicions applications of lime improve the corn
crops: barley is said to derive the greatest and osts
the least benefit from it. It has been found that while
lime always increases the yield of wheat very consider-
ably, the quality of the grain is sometimes deteriorated.

‘When used for grain it is usually applied to the crop
which follows roots, ¥t is carted on the ground before
seed-sowing, spread with the shovel, and the ground
is once harrowed; after which the seed is sown and
covered in the usual way.

Lime inercases the produce and improves the guality
of root crops. It is even found fo mitigate, if not pre-
vent, several discases to which these crops are Jjable,
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wich as mildew, ¢ Finger and Toe,” In turnips, &e. Tt
is noteworthy here that the effocts of those diseases are
comparatively small i parts of Wexford and elsewhoro
shere the land periodically receives liberal dressings of
Yme. ) :

It may be applied for roots in two or more Ways.

Probably the best plan is to spread it evenly on the
eround when veady for drilling. If the scason or
oiher eircumstances should prevent the farmer from
adopting this method, it may be applied during the
after-cultivation of the roots by making it inte smsll
heaps between the rows of plants, and, it not already
slaked, covered with a little earth, to spread it evenly
after if slakes spontaneously. This is by no means us
expeditions or ecomomical as the other methed, and
chould he resorted to only under exceptional sircum-
stances.
Lime has also been successfully used in the growth
of potatoes. It is most beneficlal for this crop on eluy
1and, and the probable explanation of this fact is, that
the potato contains a large quantity of potash, that elay
soils contain a great deal of this substance ina dormant
gtate, and that the lime makes it active or available for
the crop.

It has been found that Iime has a tendency to sink
in the soil; and all skilful farmers who are aware of
this, in applying lime, cover it as lightly as possible.

The duration of the effects of lime varles with the
quantity applied and the quality of the soil, the effect
hoing greatest at first and graduelly becoming less.
When compensation is given fo outgoing tenants for un-
exhansted Iime, it is usual to assume that the lime acts
for u period varying from three years on light land when
ihe dose is smatl, toton years or more on clays to which
a large quantity has boen applied. Seven years i3 con-
sidered an average period on ordinary land. If in this
case the farmer gives up posscssion three years after
applying lime, he gets four-sevenths of the outlay, and
0 0L



PART IL -
TARM IMPLEMERTS AND MACHINES.

SECTION L

PLOTGI, BARROW, AND ROLLEIL.

LESSON 1

Trr infrodection of new implemoents, and the improve-
meng of old ones form most remarkable feutures in the
progress of modern agriculture. When the agriculture
of a countryisin 4 backward state very few implements
are used, and these are nswally of the rudest construc-
tion, It is said that only s few gencrations back oxen
were yoked, by the tail, to the plough and harrow in our
own country. In many foreign nations at the present
day, the implements are of the most primitive degorip-
tion. For instunce, in some countries the plough is
hent piece of wood, and merely scratches the ground.
As the civilization of a country advonces, as the wages
of Iabour, and the cost of prodncing erops increase, the
turmer finds it necessary to bring to his aid implements
which enable him $o till the ground better and cheaper
than before.

One of the greatest adeantages which the large pos-
sesses over the small farmer consists in the use of ma-
chines, which Jessen the cost of raising crops, of preparing
them for market, as well as for preparing the food of
live stock.  While this is true, it must not be forgotten
that the small farmer performs or directs his own Labour,
and in doing so in stimulated by the hope of reaping the
full hLenefit of his exertions; while the lurge farmer
infrusts the superintendence of labour to others, whe
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v not always conduet it as economically as if working
for themselves,

The introduction of improved machinery, smeh as
reuping and anowing machines, steam ploughs, de., is
almost invariably opposed by lubourers, who have often
been known to enter Into most improper and illegal
combinatiops for destroying these machines.  Leonomie
science and experience teaels us that in cvery branch of
boaman industry the labouwring class is benefited by the
use of improved machines, It is true, that at the im-
mediate fime of the introduction of now machinery a
few hands may temporarily be thrown out of employ-
went ; eg., when reaping machines are first infroduced
inte a distriet the amount of wages paid to harvestmen
is less; and, again, on the intreduction of weaving
nachines, 2 number of weavers were thrown out of
work, and compelled to seck employment elsewhere,
Troproved machinery, however, by ceonomizing Jabour,
and diminishing the cost of producing a given article,
creates an mereased demand for that ariiele, which in
turn reacts upon the labour market. Infinilely more
labour is now employed in the cotton and linen trades
than before the introduction of »team engines and spin-
ning and Weaving machiries.

1t is Dnpossible to understund the construciion of
jmplements without some knowledge of the principles
of mechanics, on which farmers entertain very erude
amd often most erroncous notions.  One of the most
fudicrons instances of this oa record is that of a man,whe
in taking a sack of cats to market, dismounted his horse,
put the suck on his shonlders, and remounted the horse,
by which ho subjected himself to a heavy weight, with-
vut giving the least relief to the animgl. Numerouns
examples, almost as ladicrous us thia, could be cited.
Many implement makers are also ignovant of the elemen-

fary p1‘1m’1plc~, of mechanis, as we see every day in the
t.mlw construction of the simplest machines.

Every implement and machine should be just strong
cnough to bear the strains to which it is likely to ho
cxposed ; and as the different parts arc subjected to
unequal strains, they need not all be made equally
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strong. Thay the strain upon all paris of the handie
of a common shovel are different; it should, thercfore,.
be thicker in the parts subjected to the greatest strain
{which is the fulerum of the lever into which the man
converts the implement, as he Iifts it and ifs contents)
than anywhere else,

We may here illustrate a simple prineiple, which
comes into play in almost all implements and machines,
Let a b ¢ represent a wall ; Tie 1,

b d abeam projecting from a

it, subject te downward | 2
pressure. In order that i E: P
the beair shouldbeequally b

strong in all its parts, it I

need not be equally thick ¢

from 6 to o, but curve gradually with the eurvature of -
the parabola, which is a well-kmown fignre in mathe-
matics. 1f it he made equally thick from & to @ material
is wasted, and the cost of the structure so far Inereased.
Hence, the beam of the plough, whipple, or swing trees,
and other parts subjected to strains need net be made
equally thick, but faper or enrve gradually from the
point at which the resistunce is centred, or what is
called the centre of resistanee. By obscrving this prin-
eiple we obtain an implement or machine, well propor-
tioned in all its parts, and as light as possible. Every
pound added to the weight of an implement, over and
ahove what is absoiutely required, necessitates the ex-
penditure of an unneecessary motive power in working
it. It has been estimated, that an addition of 50 lbs,
to the weight of a vehiele, which travels on an average
five miles a day for twelve months, imposes on the
horse an unnecessary struin, equal to the conveyance of
@ heavy cartload to a distance of 40 miles.

LESSON 1L

A ramrmer should take a great many circumstances info
consideration in selecting 1mplements; suech as the size
of the farm, the quality of the so1l, the mode of farming
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b intends lo follow, &e. In garden cultivation the
cssential implements are the spade, rake, and shovel g
iud these are also the implements with which the
prineipal werk Is performed on small farms, or those
ot large enough to employ horses. On farms worked
\with the aid of horse-power the essential implements of
tilinge are the plough, harrow, and roller; and to these
wre added other implements and machines ageording to
the circumstances of cach case.

The plough is one of the oldest implements in use.
1% has gone through variows medifications and improve-
ments ; somuch so, that its histery gives a good idea of
ihe history of agriculture. The varietics of the im-
plement in use ab the present day are cndless, each
country having shaped it after peculiar faghions of its
own. The English differs from the Scotch plough, and
the Irish is different from either.

The accompanying woodcuts illustrate swing and
wheel ploughs, as manufactured by Mossrs. Howard of
Ledford, England.  Figure 2 represents a swing, and
fizure 3 a wheel plough.

T, 2,

Fio. &
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Sometimes two hoards are put on the plough, eon-
verting it into what is called & dowble mould boared
plovgh, which is for making drills and for mou]ding
potatoes and beans.

The handles of the plough cnablc the plovghman to
control the implement, and to vary the depth and width
of the sod: and in deing this he converts them into o
lever, at one end of which he a pplics his power. 1t iy
evident, thevefore, that long handles give the plongh-
man greater power than shors oncs,

The length and shape of the beam are subject (o
great variation. Tn the Scotch plongh the beam ig
shorter than in the Trish. The advocates of the short,
beam urge (among other things) that it brings the
horses nearer to the resisbance 3 but no power is saved
in this way so long as the beam is made of g rigid
substance; whilst, on the other hand, o moderately
long beam, like that in most Trish and ¥n glish plooghs,
steadics the motion of the implement, and thu% saves
power,

When the plough is unsteady the ploughman presses
on the handles; this pressure causes an increase of
friction hetween the sole of the plough and the ground,
and this increased friction must be overcome by the
horses.

There is no part of the plongh which has provoked
€0 much diseussion as the monddboard {sometimes exlled
“turnfurrow,” from the cirenmstance of it furning over
the sod or furrow skice). The mouldboard of the ploughs
of Messrs. Howard of Bedford, of Messrs, Ransome and
Bims, Ipswich, and of others, are as near perfeetion as
possible.  They are much longer than Trish or Scotch
mouldboards, and so constructed that all parts of their
surface are subjeet to the sume friction. The greatest
defect of Trish and Seotch hoards is that, instead of
sloping gradually, like English boards, they rise too ah-
ruptly, causieg unnecessary friction and a correspond-
ing increase of draught. When mouldboards of this
description have been in use for some time, we in-
variably find that one part of them is worn away,
while the rest is sonnd; whereas all parts of a well-
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shaped board wear equally. In order to understand
tne proper construction of a mouldboard, it is necessary
ro hear in mind that tho front part of it lifts the sod,
and the back part turns over the sod so lifted and packs
ir home against the last sed. The full elncidation of
the shape of montdboard best caleulated to cffect these
iwo objocts, is a very Infricate mathematical problem ;
for the instraction of the yonng farmer it is enough
1o say, that the shape of one of the best boards in nse
may be compared to that presented on twisting a plece
of thiek leather or Indian rubber.

Tt is generally consideved that a cross section of the
sod or farrow slice ghonld be reetangular, but it is fre-
quently o trapezoid. Two kinds of ploughing, called
rectangnlar and ¢ erested,” arc ghown in the accom-
panying engravings., In figure 4 it will be seen that
a1l the ground is plonghed to tho same depth, Tn omder
s produre the sharp angle or erest (also cutled “arms™)

Fio. 4

shown at figure 5, it is necessary that the coulter and
the base of the share should make an agute angle, and if
{as usnally happens} the plane of the former is vertical
the latter canmot be horizontal ; consequently the
ground is not all stirred to the same depth.

o, b
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represented, is that water is apt to lodge and stagunate
in the lowest part of the furrows.

Crested ploughing has gof into fashion chiefly because
of the meut uppearance it presents in lea or grass land ;
but practical fartmers, who ook to results rather than
appearalces, are opposed fo it.

{ne of the objects of ploughing being, as already
stated, to expose a fresh surface of soil to atmospherie
miuences, it is evidently desivable to prescnt os greug
a surface as possible for the purpose. It admits of
geometrical demonstration that this object is effected hy
turning over the sods se thutf thelr faces make an angle
of 45° with the horizon. A very simple test of this (in
rectangular ploughing) is that the part of cach sod lefs
exposed Is equal to the depth of ploughing.

In rectangular ploughing the face of each sod lies up
aaninst the hack of the one laid before it; therefore,
the sods feel firm under foot, Tn crested ploughing
the angle of one sod rests on the back of another:
there is a hollow below the point of contact, which is
readily detected by pressing the foob against the sods.

The subsoil-plough is an implement used for breaking
u the subsoil. As usually comstructed it consists of o
strong beam with a bent coulter or tine for loosening
thie under soil or subsoll, and is drawn by two or more
horses, in the furrow made by the common plough.
T figure 6 is Ulustrated an excellent implements of this

Fun. 1,

kind, introduced Ly the Marquess of Tweeddale, and
called the subseil tremeh plough, beeause it net only
laogens the under soil, but by the tine-board ¢ of the
share brings up a litileof the under soil, and mixes it
with the surface smil, .
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LESSON HI.

Tox harrow is used to prepare the soil for the reception
of the seeds of our farm crops, us well as for covering
them, Figure 7 represents an improved harrow of the
mere common or thombeidal shape, which eonsists of two
parts hinged at two -points. Euach part containg four
bars and four cress-bars or slots; cach bar contains
five tines, which project about eight inches helow the
hars. This harrow covers & width of nine feet at a
time.  Sometimes the bars (commonly ealled * hulls *
in this country) are made of wood,—ash, whichis not as
liable to split as other kinds of wood, being used forthe
purpose.  The eross-bars are also often made of wood.
lrom, owing to its greater durability, is fust suporseding
wood in the construction of harrows.

Fiz. 7.

Tn a well-constructed horrow all the tines are set so
that the lines in which they move are all equidistant,
hy which the action of all parts of the fmplement on
the ground-is quite uniform. S

G
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Yiewing the harrow theoretically, the line of draught
fthat is, a line drawn backwards in continuation of 7 4,
Hgure 7) should pass through its centrve; there would
then be an equal number of tines, und an equal weighs
on both sides of this line. In practice, howeover, it is
found that the pressure of clods againgt the outside of
the bars tends to turn the harrow round as on o pivot;
and when this occurs the action of the fines 13 no
longer uniform; or, in other words, the lines in which
they move are no longer equidistant. Tt hecomcs
necegsary, therefore, to have a rack, as shown at e, ¢,
figure 7, so that by shifting the point ot which the
draught chain is attached a little to the loft this ten-
deney would be comnteracled. It 18 evidenl that the
rougher the ground the greater is this tendency, wnd
the farther does it bacome necessary to remove the chuin
to the left.

Some manufacturers, in order to ohviate this diffi-
culty, make the bars zig-rag, as shown in figure 3

Fri. B

which represents onc of Messrs, Howard’s har. Yie 9.
rows, It is made of iron, the price of the size A
here illustrated being £3 10s, A scetion of |
the tine is square, and is set so that the angle %
moves in front, as shown in figure 9, by which

it works most efficientiy.  In commen harrows '
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thie tines are continually petting lonse, which iv a
suaree of inconvenience and expense.  In the zig-zag
harrow, ilustrated above, this is very simply obviated:
a piece of sheet iron is placed under the nut which
soeares the tine, and this is twrned up agninst one side
of the nut so as to prevent the latter from turning
round. The tine cannot get leose as long as the nut
retaing its position.

A harrow of this size, drawn by an active pair of
horses, will give a single stroke to twelve statute acres
in a day.

A deill-harrow, represented in figure 10, s uscd
in the affer-cultivation of root crops, to looten the
ground between the rows of plants, and to eradi-

Fro, 10

cote weeds,  In Agure 11 is illestrated what is called
Fre 1L
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o saddle-harrow, which is found very uscful by farmers
who ecultivate potatocs and beans extenstvely. By run-
ning it over the ground when the plants are half way
to the surface it facilitates thelr growth.

LESSON IVv.

T'uw voller 1s nsed Lo crush clods and fo consolidate the
ground. Tn its sloplest form this implement consists
of a eylinder generally made of stone and drawn from
its axis.  More usually, however, a Frame and shaffs
ure fixed to the roller. .

The cylinder is made of stone, wood, or metal. Stone
i« usually wsed when the imploment is of the simple
kind just referred to, that is, without shafts. When
mude of wood the cylinder 13 solid;-hard wood shotild
be used for thoe purpose, and gither the ends should be
well bound with iren to prevent the wood {rom split-
ting, or the whele of ihe eylinder covered with shect
trom, When metal is used the cylinder Is hollow, The
vylinder iy sometimes made of wrought iron, but cast
metal, owing to its cheopness, is gonerully preforred.

The weight of the roller should vary with the guality
of the soil. A roller weighing about 12 ewt. is eapuble
of evnshing the clods on Light lund, while one weighing
16 ewt. and upwards s required on strong clay soll.  For
general purposes the length of the eylinder (that is, the
width of the reller) is five feot and its diameter two fect.

By dividing the eylinder into two seginents the im-
plement is more casily turned at the headlands. It is
sometimes divided into three segments, but two are
quite cnough in o one-horse roller.

The price of o metal roller, five foet wide and well
mounied, is about £8. Drawn by an active horse it
zoes over six acres per day.

Cme of the commonest defects in the rollers met with
in this country is that the diameter of the cylinder is
only ten or twelve inches, A roller with a cylinder




TARM INPLEMENTS AND MACHINES. 85

of this diameter is pulled with greater difficulty thun
another of equal weight with a ¢ylinder two feet in
diameter.  For, in the first place, a small evlinder sinks
mete into hollows than a large one; and again, sup-
posing the ground to be perfeetly level, a voller with a
large cylinder is more casily pulled than one (of the same
woight) with a small cylinder, on the same principls
thut o cart or carriage with high wheels is more easily
pudled shan one with low wheels,

The mechanical principle here involved is that, in
turning a wheel oz roilor, the power may be representod
ey aeting at one end of 2 lever which s the radius of
the wheel, and the longer this radius the less power is
required te turn the whecl.

The frame of the reller presses on the axle of the
cylinder, und the amount of friction thus caused is in
direct proportion to the weight of the frame. As the
horse has to overcome the frietion, the lighter the frame
is, the lighter the draught,

The weight of the roller is made up of the weight of
the eylinder and frame ; and as the Frivtion caused by
the latter is overcome at a disadvantage as compared
with that of the former, it follows that 2 wall-con-
structed roller hag as much as possible ot its totul
weight in the eylinder. It is therefore, a mistake to
make the frume heavy and the eylindor Hght, as is
often done in this country.

Itis 2 commeon practice to fix on the frame a box inte
which stones or other material arc put, when itis ad-
visable to add o the weight of the implement. The same
thing is sometimes done by fixing an old barrow or some
other objeet on the frame.  Lwvery such increase of
weight presses on the uxle of the cyvlinder, causivo
#n inerease of friction there, which is overcome ab u
disadvantage ; but when the farmer has only onc roller
it becomes necessary to vary its weight occasionally.

Theoretically speaking, the most perfect attempt at
offecting this object is by making the eylinder water-
proof, and introducing into it watcr asoceasion requircs
it. Messrs. Amies and Barford of Peterborongh muke
rollers on this principle.
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The late 3Ir. Crosskill, of Beverley, Yorkghire, sub-
divided the evlinder into a number of dises, each abous
threc Inches thick, and all of course revolving on s com-
mon axis. By serrating them on the edges, and making
the weight of the implement about 26 i, he produced
a roller which so effectually pulverized lumps of soil, thut
it is ealled Croaskill's Cloderusher. The width of the
mplement, which is illustrated in figure 12, is six

s, 12,

feet, and the dises are thivty inches in diumoter:
mometines the alternate dises are of different dismeters.
The pricc of a good Crosskill is £18 10s., which
places 1t bevend the reach of a small farmer ; but it
has special advantages, which renders its use almost
indispensable on large farms, Thus, on elay seils, it
was found diffeult, if not irapossible, fo prepare the
ground for root crops in due time until the introduction
of this implemoent, by the aid of which heavy crops of
rools dre raised on land of this deseription.

Again, it gives firmness to Hght land, and checks the
ravages of the wire worna.  (Sec Corn Cro pa.y

Drawn by two Lorses it rolls cight acres per duy.

L nseful modification of this principle has been
introdueed into the Cambridee roiler, represcnted in
igure 13, Inits recently improved form the dises are
not made of uniform diameter, as farmerly, but ¢ each
alternate one in the set is about two inches taller, and
has the centre roll, not eireular and close fitting, but
triangular and wide, The result i3 that while the discs
Iress uniformiy on the surface on which they are rolled,
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the larger ones rise above their follows with a jeking
motion, which gives a most efficient sclf-cleaning power
to the implement, and thus admits of its being used
wwhan other Implements would be clogged.”

Frz 13

The price of u Combeidze roller 1s from £10 fo £15,
wordlug to tha size.

SECTION 1L

GLRUIBER OR CULTIVATOL,

LESSOXN V.

Ix many soils the sod turned over by the plough is
with diffievlty broken down with the harrow. To over-
come this difficulty, an implement with a number of
sirong and curved tines, called a ¢ grubber™ or culti-
or was introdueced.

Yigure 14 represents a grubber introduced by Mr.
Tennant of Ayrshire, and commonly known as Tennant’s

Wi
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;. 14

o

Grubbier. Five tines are shown in the figure; but as
they ave movable on the bars, the number can be in-
creased to seven when necessary.

By using a short bar, « o, and moving the tines on
the bars closer together, the Implement is converted into
a drill grubber.

The curvature of eachtine is one-fourth of a circle,
the front one being set & Nttle more vertically thon
the rest.

The depthto which the fincs penetrate into the
ground is regulated by lowering or raising the shank, /.
to which the wheel is fixed.

The late Mr. Slight of Edinburgh, made the tines
swan-neck ut the top, s shown in 8 gure 15, whichiis o

FiG. 15.

great improvement, as it prevents weeds from collecting
round them, or, in other words, prevents the implements
from cheking: @ gives o front view of the lower part of
the tines.
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An implement of this kind can be made up by any
inteiligent manufacturer, at a price varying from £1 to
£5 and upwards, aceording to the strength required.
Drawn by two horses this implement will grub three
statute aeres in a day.

Three and four-horse grubbers, containing a greater
number of tines than the above, are used on large furms.
An implement of this description is made by {felemun
of Chelmsford, which goes over from four to five statute
acres ina day,  The depth to which the tines penetrute
into the ground is regulated by the lever.

The points of the tines of Coleman’s Cultivator, and
some others, are so constrneted as to admit of having
broad shares or narrow points fitted on them. The broud
ghares ave put on in autumn, when the grubber is used to
scarify the land, and thus assistin loosening and eollect-
ing root-weeds, The use of the grubber for this purposc
on land infested with couch grass is very casily under-
stood, when it is remembered that this weed will be
foundwithin three orfour inches of the surfaceinautumn.
Tn spring cultivation narrow shares are used. Wo
vive illustrations of Cluy™s Cultivater, which s a very

Fre. 14,

cfficient implement.  Ome peeuliarity of this implement
is, that in lifting the tines out of work, say at the head
and foot ridges, they turn backwards, as shown in
figure 17, which reguires less foree than when they
are lifted up through the unstirred soil, as in oiher
grubhers.  Figure 16 represents the implement at
work,
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Fic, 17,

Fignre T epresents o dridl grubber, which is used
in the after cultivation of roots, Tt is run before tho
drill harrow, and, in conmmon with that implemer
g% over three statute acres in a duy.

v

Fic 15,
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SECTION II1.

MACHINES FOR S0WING SERD.

LESRON VI
Sarant furmers sow the seeds of all farm erops by hand;

while on extensive holdings sced is very genermlv SOWTL
by machinery,

Agreat varlety of machines have been devised for
~owing Lurnips ; some sowilg ome row, others fwo rows,
vir wore.  In the most commeon form of turnip-sowing
muchines the sced is put into a hopper, from which it
prsmes into two eylinders, to which meotion is communi-
rotad by the motion of the machine ; these eylinders con-
puin small eireular openings throngh which the seed
fulls inte tubes fixed behind the euulters. Owing to
the varying quantity of seed in the hopper the fall or
Gistribution of the seed is not quite uniform. And,
seain, if the moiion of the machine be very rapid, the
(lescent of the seed is prevented by the centrifugal force
it aequires. The rollers are free on the axle, and thus
accommodate themselves to drills of different width,

The machine represented in figure 19, is made by
Fuck of Mavbole, Ayrshire, for I() 10s., is capable of
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sowing mangold and turnip seed, and is free from the
objection first stated ustothe unequal distribition of seed,
1t sows two rows at a tim ¢, and drawn Ly 2 pony, goes
OVEr $iX acres in a day,

Another cluss of seed-sowing machines consigts of a
cylinder or case, which does not revolve itself, bt in
the bottom of which arc holes, through which the seed
1s forced by a revolving brush, or u serics of revolving
piuions, &e.  Machines are made on this prineiple for
$OWing corn and grass seeds brog deast,

Figure 20 represents a grass seed sower, manufao-
twred by Mr, Prv of Bristol, 1t ie 12 feet long, and has
21 brushes, There is double gear for regulating the
quantity of sced sown, and nn arrangement for carrying
the hox tiagonally on the frame when not in use, The
price is £8 5s.; and 8., for every additinnal foot,

Fig, ).

2 7 i AR .
The bean harrow, which conslsts of n pinion kept
revolving within a case or barrow, is on this principle,
Machines for distributing artificial manures,and called
manure distributers, are made on the same prineiple.
The sowing apparatus in Garrett’s corn drilling mut-
chine, represented in figure 21, is on another principle;
namely, motion is communicated by the driving wheols
o an axle, on which is fixed a nunber of dises at right'
angles to the axle ; these discs oarry 2 number of little
cups, which, as they revalve with the axle, dip ingo
the corn, 1ift if, apd throw it out info tubes, through
which it passes hehind the coulters,
The box in which the axle, dises, and cups revolve
=
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i« called the ¢ sced-barrel.” The guantity of seed
s0wn per acre varies with the size of the cog-wheels,
which communicate motion from the driving wheel to
the axle of the seed barrel.  Different sets of these cog-
wheels are sent out with each machine,

The distance between the rows is varied by shifting
the coulters on the bar o which they are attached. In
iloing this, however, o diffficulty arises when the width
of the rows is not some submultiple of, or evenly divisible
info, the width between the driving wheels. Let this
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distance be five feet, and let it be desired to sow the
¢orn in rows ten inches wide, As ten inches are con-
lained six times in five feet, we have six Tows of corn :
and as one of the wheels must always return in ifs last
irack, the coulters 1 and 6 musst be five inehes From the
driving whecls, o « and o' a’, figure 22 or we eun have

Fra, 22,
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five rows of corn sown by such a machine, the spee
Between each pair being one foot wide, and the distince.
from the eoulters, at either side to the driving wheel,
being six inches: but it is evident, that it we wont to
80W corn in rows nine or eleven inches apart, with a
machine five feet wide, we cunnot have ihe distance from
the outside coulters to the wheels half thoso widths,
and consequently all therows cannof be egnally distant.

To ohvinte this diffienity, and to facilitute the turning
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of the machine, a ¢ fore-carriage,” as it is called, 1s
introdaced, adding about £3 10s. to the cost, and also
increasing the draught., By constructing this fore.car-
riage, so that the wheels can be brought closer togetlher,
or moved farther apart, all the rows can be made any
uniform distance apart.

Supposing the distance between the driving wheels o
be five fect as before, and that the corn is to be sown 1z
rows cleven inehes apart, the fore-earriage wheels mu-~¢
be made to project three inches outside the driving
wheels, 50 that the distancee between thecoulters 1 and v

antd thc wheels ¢ ¢ and ¢’ ¢’ of the fore-carriage would lic
five and a-half inches,
The pricc of Garrett’s corn drill represented here Is
£16, It is capable of sowing six acres per day.

SECTION IV.

BEATTNG, MOWING, AND HAV-MAKING MACHINLS.

LESSON VIT.
T corn erops sre now-w-duys cut by reapmwmach s
on a great many large farms ; and atarmer whose ho:e.—'
ing 18 of moderate size can, in many districts, bire cre
of these machines.

On large farms reaping msu.hlncs effcet a saving ;

brat their advantages do not end there, Thus, it often:
happens that a larger breadth of cor: ripens as ome
time, on a farm or in a district, thun can be cut in
duc time by hand by the labourers available, And,
again, in brokoen or catching weather, it is of the ntmest
importance to be able to use a machine which cuts the
crops quickly.

LEmigration, too, has carried awuy so many of the
{arm labourers of this country, us to render the use of
this machine more necessary now then formesly. )

The want of a reaping machine has been long folf ;
and of the many efforts made to supply this want, the
firel suceesstul one was made by the Rev, Mr. Bell. of
Cuwrnyile, Forfarshive, who, in 1‘*2,., recelved a prizc
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tor his machine from the Highland and Agricultural
Society of Heotland. This machine cut down wheat like
a shears. There were two rows of knives; one row,
vonzisting of thirteen bladé&a was fixed, and the other,
consisting of twelve blades, was made to oscillate to
and fro. The machine was pushed by two . horses
walking behind it. The cut corn was received on an
¢ endless web * of eanvas, made to revolve from right
to left and from left to right, according as the horse
went up or down, so that the crop should fall to the
right and left of thé machine.

“Little was heard of the reaping machine from 1899
to 1851, when Mr. M<Cormick, of the United States of
Ameri(:.a, showed one at the Great Exhibition held in
London that year. It soon attracted attention, and
wus tried with great snccess. Sinee then it has heen
greatly improved by Mr. Hussey, another American
sentleman, and several others,

Yor practical purposes, the reaping machines now in
use may be divided into theee classes: first, those made
on MCormick’s principle ; second, those made on the
principle of Hussey : and third, those which retain the
main features of Bell’s machine.

The cutting apparatus in the reaping machines now
in nse consists of a blade of steel carrying a number
of knives; the blade is worked from side to side with
sreat rapidity by means of o eravk, eccentric or other
wear, and in doing o passes throwgh slits in what are -
called © finger picces,” which are fixed parls of the
rachine ; the corn is eut between the surfaee of these
and the cdges of the knives on the oscillating blade,

In M:Cormick’s maechine the angle formed by the
cutting edges of cach knifeis obtuse, as shown in fig, 23,

e, 23,

Fiee, 24,

In ‘all machines on Hussey’s principle the .JJ.W]{‘ i3
agute.  See figure 24,
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gure 25 peprosents Woods’ One-horse Boaper, price
203 which is eapable of cutting six acres per day.

Friy, 25,

LESSON VI1IL

Meapows are mown by the soythe or u machine worked
by horse-power, called & mowing machine.

An experienced man wili mow a statute acre in a
day ; and his wages may vary from 2s. 64. to 5. a day.

The cutting apparatus in mowing machines i3 the
same in construction as that of reaping machines,
several machines are capable of both reaping and mow-
ing. The eutting blade is moved with greater speed in
mowing than in veaping.

Woods’ Two-horse Mower, price £22, is capable of
rutting an acre per hour, or ten acres in a day of ten
hours. It takes a reen and boy to guide the horses and
divect the machine; and their jolnt wages would be
waout 3s. per day, or azbout 31d. per avre; the horse
Libour would be about 5s. a day, or 8d. an acre: the
eost for manual and horse labour would be 834 an acre.
We are to add ten per cent. on the price of the machine
st wenr and fear; and dividing the amount (£2 46}
Ly the number of acres mown (which is a varying
guantity) we got the charge per acre under this head,

A machine called a Ruy-tedder 18 used as a substi-
tuate for mamuel labour in turning hay. It inverts
the hay rmost satisfactorily. and broaks ghe lumps

T
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more fully than unskilled labourers. Ome horse is
capable of working it, but when the crop is heavy
it is usnal to employ two horses te relieve one another
at intervals, A good machine, worked by two horses,
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in thiz way, will go ever twenty statute acres in a duy ;
and, when the crop is not heavy, a single horse will ted
tilteen acres, and do the work of at least tiffcen men or
women, and effect a saving of about 10s. 2 day; and
hesides the pecuniary gain, a machine of this kind hus,
in the present state of the labour market, a great ad-
vantage in the certainty with which the furmer van
caloulate on the work being satisfactorily done.

A good hav-tedder has what is called double action,
that is, it gives the first or forward stroke, which
lifts the hay clean off the ground, and throws it forward
and vpwards, after which, as the machine passes along
it falls on the ground; and the hackward or lighter
stroke, by which the h.iy is gently turned from behind
the machine.

Iligure 26 represents a first-class hay-tedder, made
by Messrs. Howard, of Bedford, price £15,

Huy ralees are worked either by hand or horse-power,

A horse rake goes over nearly the same area of ground,
und supersedes almost as many hands as the hay-tedder,
It is used to eollect the grass into rows (ealled wind-
rows) and to rake the spaces between. these rows
H 2
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afterwards. Tt s diffieult to get a rake which will
4ceomplish the first of these objeets in heavy meadows.

Fignre 27 illustrates the horse ruke as manufactured
by Messrs. Howard of Bedford, which is their L H rake,
price £8 TUs.; it is 81 fect wide, has 2R steel teeth.
which ave lifted or depressed by the lever shown in the
llustration, and is eapable of raking any meadow intw
rows, except heavy watered meadows, for which their
L H H rake is specially made. The latier has 24 stoel
teeth, and s fitted with higher wheels than the other,

Both the hay-tedder and horse rake cun be hired for
2s. Gl u day, eack, in several parfs of the country.

There is another form of horse ruke, known as the
American rake, which is hoth cheup and efficient. It
an be made of wood for about £1 16s., and of tubular
iron for £3,

SECTION V.

THEABHING AXD WINNOWING HACHINES.

LERSON TX,

Trx modes adopted, {rom time to time, for separating
the grain from the straw of onr corn Crops are cxceed-
tagly intercsting, and intimately conunecied with the
progress of agriculture. Probubly the most primitive
node of effeeting this object was by causing horses and
oxen to trample on the corn—a system still in use in
some castern countries.

The fail is a very ancient implement. Tt wus kuown
‘o the Komans, and is still very generally used on the
Continent, by the small farmers of Trcland, und by the
Highland crofters,

An expert hand eould thrach a harrel of wheat in a
duy ; two men working together, faving each other, and
striking alternately, do more than when working sepa-
rately ; and in the South of Irclund three men work
together with great dexterity and BCONOINT.,

The thrashing machine driven by horse, water, or
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-team power succeeded to, and has on all well-managed
lurge tillage farms superseded, the flail. Throshing
urachines are made of all sizes, from one-horse power
upwards, They have even been made smull enough for
Luand-powoer, but the flail uppears preferuble to a hand-
power machine. Waler, when available in sufficient
amantity, and can be applied at the cost of erecting a
tham and dviving-wheel, s the eheapest mative power for
driving machinery. Horse-power is very generally used
lor the purpose, and possesses one advantage which re-
commends it te the farmer, namely, that he can employ
his horscs and men at the work in wet weather. The
strain on the horses is, however, so great and unequal
as 0 go far to counterbalance this advantage, and, in
vonsequence, almost ail large farmers of advaneed know-
ledge thrash by stesm when they cannot commund an
adoquate volume of water-power.

We arc informed that a Mr. Meikle of Houston Miil,
near Haddington, in Seotland, invented the thrashing
wmachine. A model of this invention was completed in
1785; it was patented tn 1788 ; and in 1798 the machine
was se far appreciated that a sum of £1,500 was sub-
seribed for Mr. Meikle and hig family.

Mickle’s machine consisted of « revolving cylinder
0t e, on which was fixed a number of bars or hecfers
rising a few Inches above its suirface: 4 concave, within
which the drum revolved; and a fecding hoard and
rollers fixed in the hreast of the dram. The grain was
atterwards separated from the straw by hand. To this
contrivance was afterwards added shakers and a win-
nowing machine.

The drum of a good modem Scotch machine is sbout
24 feot in diameter, is from 21 to 31 feet long, has four
- more beaters, which rigse ahout three inches above its
sirface, and makes about 400 revelutions per minute.
The grain falls from the chakers into the winnowing
machine,

The thrashing machine now approved of in England
{and called by way of distinction the English machine)
differs from the above in soveral points. The drwm is
aanger, bat smetier o diameter; the comn s put n (oot
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ut the breast, but) at the top of the machine: there
are no feeding rollers; the speed of the drum 13

vaehing, manufactured
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{uily 1,000 revelutions per minute: and the number
of beaters is greater in the English thanin the Secotch
machine, In the English machine, too, the grain is
soparated from the straw by friction betwoeen the dram
and eoncave. An English machine, owing to the greater
speed of the drum, must evidently break the straw more
than a Seotch machine. Ta the latter the shaker or
shalers (for sometimes there arc two and sometimes only
one) consist of a revolving cylinder carrving a number of
spikes. The shakers of the English machine consist of
a number of louvres or boxes without bottoms, placed at
a small angle with a horizontal line, and made to move
up and down alternately, and thus really shake the
straw. A good popular idea may be formed of the
action of these shakers, by placing two ladders side by
side, and moving them wp and down alternately, so
that the one shall be going up while the other is going
down. The motion or “throw” being forward, the
straw 18 moved onwards at the same time that it is
shaken,

In large thrashing machines of medern construction
the corn is winnowed fit for market; they are in con-
sequence called ¢ combined machines.” In all good ma-
chines of this description the following separations are
made : —1°, the straw goes cut at the end of the shakers;
2°, therc are the ““ecavings” or short straw: 3°, the
chaf‘t“ 4=, ¢ eobs” or unshelled kernels; 5°, good grain ;

. tail corn; 7°, seeds of weeds.

Tt may be Interesting to note here the soale of
points by which the merits of combined thrashing ma-
chines were tested at the Chester meeting of the Royal
Agrieultural Society of England :—

For clean thrashing, . . . . 100 marlu
For clean shaking, . . . ]
For well-dreszed corn, . LT,
For having cavings free from mm, P
For having chaff, n PO i
For having chaff free from cavings, .2,
Fore the corn being aninjured, . LB,
For straw heing unbroken, . . 2%,

Tor having chaﬁ free from aeeds of wee ‘la, 20,

470 macks.
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The thrashing machine is cither fixed or poriaiie.
The former is prz,fc able when the farm is compuct,  On
the other hund, when the farmt is Jarge aud parts of it
very remote from the farm steading : or. agatn, when a
fapmer rents several farms, the portuble inuchine, which
iy on Wheeks and admits of being carrtcd from farm to
farm, is better than a fixed maechine,

The majuity of the small farmers of Ireland do not
nse o thrashing machine of apy kod, the price being
heyond their means; bub there is no reason why
nuniber of them should not combineg and buy a machine
of moderatesize. Messrs. Ransome and Sims, of Ipswick,
raake a portable two-homse machine for forty guineas,
which is capable of thrashing from 90 to 100 stones of
wheat per hour.

Portable thrashing machines are worked hy horse or
steam power, the former being used for small and the
;atter mvariably for large machincs.

LESSON X,

APIEE corn s thrashed It becomes necessary to clean it -
for mavket ; and this is done either by hand or by a
winrowing machive, which s also called u fanner.

Winnowing corn by hand is tedious, and often waste-
ful. It is genmcrally practised by the small farmers
of this country who do the work themselves, but it is
ravely or never adopied now-a-days by any farmer who
Lag to pay for labour. Bome furmers keep two win-
nowing machines; one for rough work, the other for
Auishing the corn.

The part of the machine at the fop where the cornis
put into 1t ix calied the hopper; and by a slide in the
tront of this, the guaniity of grain adwmitted to the

fanners is regulated.  In Hornsby's machines a spiked
rofler s kepi. in motion in the hopper to prevent it from
heing choked by straws.

In a very txecllent funner, made by Messrs, Fry. of
Bristol, two spikes of metal, fovmed like the prongs of
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: hay fovk, are made to oscillate from one side of the
Lopper to the other for the xame purpose.

A winnowing machine contains riddles and sieves, on
thie construetion, adjustment, and motion ¢f which the
efficiency of the machine groatly depends.

The moeshes of riddles for sepurating the smali kinds
of prain from heavy articles of any kind may be made
of the following dimenstions :(—*

BRIDuLes maDk

| T - -
; . Wooner Rispues, oF LRoy Winm
e — ! No.of Meshes .
Mesheu Width of woerd. jinasiuare .
Dincluding wiee,
| : o _ ; i
I For Whoat, 4 of an ineh sq. . 4% of an inch, 24 :
- Barley, | A . bl . 16
NS D 12
‘ 1w Bl f s 16
|
Frs, 20,

* Vide Book of the Farm, vol. 1, ¢ 414,
T Jmpuriiies and shrivelled grains puss thromgh,
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In the passage of the graiu over the riddies and steves
in a winnowing machine, the chaff is blown out of it hy
the draft generated by the fan, the econstruction of
which matenially affects the efficlency of the machine.

Figure 29 represents a large winnowing machine,
manufactured by Messrs, Garrett, of Suxmundham, Sof-
folk, which is capable of cleaning from 40 to 60 bushels
of corn per hour, The price of this machine is £13.

The awns of barley adhere so fumly to the grain.
that & machine cailed a barley hummeller has beeu
made for the purpese of separating them, A simple
form of this muchine consists of a small roller of metal,
with blunt edges, which ean be had for about £1, and
which is made to pass vver the grain on a barn floor,

SECTION VI

CARTS.

LESSON XL

Trr vehicles employed for conveying manure from the
farmyard £o the fields, as well as for conveying farm
produce from the ficlds Lo the furmyard, and from the
Iatter to market, are called carts and waggens. Carts
have ounly two wheels, and are of all sizes, from the
simall denkey cart to the large cart drawn by the heavy
dranght horse. Wageons have four wheels, and are
not 5o much used in Irelund or Seotlund as in Fugland.

Carts possess many advuntages over waggoms, such
as their ightness and cheapness, and the desputeh with
whigh work is done,

The principal parts of & cart arce the shafts, body,and
wheels, The shafts are usually made of ash, which is
elastic and durable. The sides and bottom of the body
are generally made of deal or common fiv, and the con-
tents of the body should be at lcast one cubic yvard;
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and very convenient dimensions in a body of this size
would be five foet in length, four feet wide, and sixteen
inches deep.  The sides should slope ontwards a Little.

Tt is found that the nearer the wheels are $o one
another the less draught is expended in drowing the
cart.

A high wheel is more easily rolled than a low one;
and, oth er things being equal, a cart with high wheels
is more casily puh&[l thzm one with low wheels. The
height of cart whesls is prinecipally limited by two con-
siderations, I'irst, they must not be made so highas to
cause inconvenience and unnecessary labour in loading
the cart. It has been estimated that a rise of one footin
the height of a cart may add one-fifth to the labour of
filling it.  Secondly, if made too high the traces would
incline downwards, and part of the draught would be
uselessly expended.

A convenicnt height for cart wheels is four fect and
a half.

Each wheel consists of a2 nave, spokes, which are
made of oak, und felloes, which are made of elm,

The spokes are driven into the nave in such a way
as to give the wheel what is ealled a ¢¢ dishing,” the
ahject of which is to enabie the wheel to resist the shocks
to which it is subjected on passing over ruts and stones.
When from any cause one side of 2 cart is higher than
the other (such as when one wheel falls into a rut)
extra weight is placed on the lower wheel, and by
having it dished with its eonvex side inwards, it bears
the shock hetter ) the effeet of this increase of strain on
a disked wheel is, to drive the spoles ** home™ into the
nave, and thus strengthen the wheel.  Dished wheets
are required more on bad than good roads. If roads
were perfectly level it would not he necessary to in-
troduce dishing into wheels ; and owing to modern im-
provements in road musking, the degree of dishing
in wheels is Jess now than it used to be.

The wheels are connected by the aale-tree, on which
the body of the cart rests. The axle-arm is that part
of the axle-tree which passes through the nave ; and in
dished wheels the axle-arm should taper in mathe-
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foatical proportion to, or a little loss than, the dishing
of the wheel,

Thie axle-arm is also made to dedect downwards.so that
the wheels would incline outwards to corresponil to the
inclination of the sides of the cart, and thus admit of
an ingrease in the capacity of the lutter without in-
vreasing the widih of the axle, or the distance beiween
the wheels.

The felloes are bound by & hoop of iron, the width
of which shonld not be less than two inches, Whecls
with narrow rims eut up roads more guickly than those
with broad rims,

In order to facilitate the empiying or tilting of a
furm cart, the shafs is usually divided into two parts,
Nometimes the division takes place at the axle, butif is
better to unite the parts in front of the axle by passing
¢ spindle through them, s6 that when the horse moves
after the cart is empticd. he brings, or assists to bring
the body of the eart into its former position,

A farm cart should be made as light as is consistent
with strength and dirability. It is not advisable to
make it youch less than eight cwt., or more than ten cwt,

The price of a farm cart varies from £8 to £15, ac-
vording to the quality of the muteria] and the style In
which it is made,

SECTION VIIL
¥ACHINES FUR PREPARING FOOD FOR LIVE STGCK.

LERSON XI7.

Yoon is prepared for live stock by a great variety of
machines and apparatus, Thus, raot CTops are cut into
stees or pulped nto shreds; hay and straw are ent up
tuto short lengths ; and sevoral farmers use apparatus
for steaming or boiling some or a6l the food of stock, _
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fiont Shicers—-Cattle fod on whole rosts are Liable fo
e ehoked by swullowing the last picce coten, which 1
wioree or less roundish und lodges in the throat. Iy
cutbing the roots into thin slices, from three-quurters of
an inch to an inch in thickness, this is avoided. There
34 alsu a manilest advantage in entting roots fur old
carbie or sueh as have hud teeth.  The late Al Poser,
ope of the highest authoratios in agrinudture, estimited
that by sliving roots for sheep a saving of one-Lhird
may be eflected s ut il we assume the saving to be
one-sixth, the adventage would be very considerable,
Loots scooped out by the sheep themselves, are rolled
abonl in the elay, {rampled upon, and wusted.

Sheep eat a greator weight of cut than mmeul Toois,
which induces some farwers to think thaé the slicing of
those crops entails a loss; but they forget that the
shecp fatten much guicker on cut than on uncut roofs.
For sliving roots for catele om small farms, 2 simple
muchine could be made up for about £1, which would
answer vory well.

Tentall's pulper (figure 30) consists of a barrel in
which are Aixed a number of steel teeth, and as the barrel
revolves, the teeth bite the roots and ot them up into
pulp or small shreds. The teeth are arvanged in the
dircetion of a spiral round and round the barrel.  As
the machine works, o screw of corresponding pitch is
made to revolve; the teeth
pass between the threads of
the screw, by which they
are prevented from ehoking,

The pulp thus produced
is wwally allewed to un-
dergo a slight fermentation.
cither by itself, or mixed
with svmething clse.  This
mode of preparing food suits
very well for pigs.

Tor cattle the pulped
roobs are mived with cut
straw or hay, and the whole alowed to underpo a shight
degrreo of fermentabion. '

Fuo. 800
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Straw und hay cutters (new commonly called chaff-
cufters) ure used for cntting hay and straw for feoding,
and sometimes for cutting straw for litter.

For feeding purposes the chaff-cutter is said to be
useful, not so much by alding rastication, as by enabling
the furmer to thoroughly mix hay or straw of unequal
quality, and thus consume the had with the good.

Straw s not us commonly cut for Hiter as for
feeding. Tn many cases. howcever, the chaff-cutter
eould be advantageously used for the former purpose.
The wuthor of this work was cnabled to use it with great
effect on the School farm attached to the Albert Insti-
tution.  On thuat little fare, which contains only five
und a-half statute acres, four and sowmetimes five cows
have been maintuined, He found that on geod foors
he was enabled 1o keep the cattle clean, comfortable,
and healthy, by the use of a2 quarter of 2 stone of
chaffed straw as litter for each, in the twenty-four
hours. '

The chaff-cutter consists of an open box mte which
is put the material to be ont; spiked or fluted rollers
for moving it forward, and knives for cutting it.

Tu some wachines the knives move in a vertical plane,
ziving whut is called an * intermittent eut,” which
My, Morton considers the best form for hand machines,
as the velocity and momentum aceupulated duiing the
intervals adds foree to the action.

Sometimes, again, the knives are arranged round a
o¥linder ; and this form of knife has the advantage
that all points of' the cutting edge are cqually distant
trom the centre of motion, und consequently equally
effective.

The greator number of machines now in use have the
knives fixed in a vertical disc, the edges of the knives
themselves being strazght, eongave, or convex. The
concave form of blade 1s mostin nse; and the curvature
is regulated’ so that all parts of the hlade shall make
the same angle with upper surface of the material to be
eut. In most machines on this principle the cut is said
to be ¢ continnous,” to distingnish it from the inter-
mittent or chopping action already referrcd to. The
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straw {(ov hay, as the case may be) being continuously
pushed forward while the knife is eutting throngh, it is
evident the cutting edge should not be as right angles
\¢ the direction of the motion of the straw, but should
incline from before backwards, at an angle varying with
the motion of the straw.

A machine culled an oat-bruiser is commonly used

for crushing outs for horses. Tt is found that many
Lorses chew their outs very imperleetly, and comse-
quently abstract from it only a part of the nutriment it
contains, a circumstance occasionally rendered evident
by the appearance of the oats voided in the excrements.
Rruised oats prove exceedingly economical in the feed-
g of such horses; und it is still more usefnl in the
feeding of old horses with bad tecth.

Farmers who use oileake or rapecake for feeding live
stock, require for breaking it a machine called an
vileake breaker,

The advantages of cooking food for Live stock will be
vonsidered in the lessons on live stock. Here it is
only necessary to notice the kinds of apparatus in use.

Bome of them, like Smith and Welstod's, consist of
a simple pan fitted into a case, in the bottom of which
tire is placed.

When a large quantity of food is cooked, it is found
more economical to subject it to the action of steam
than to boil it.

Large farmers having a steam engine worked not less
than two or three times a week, could cook a sufficient
yuantity of food for their stock, by passing through it
steam from the boiler.

A simple and efficient stenming apparatus consists of
a vertical hoiler with a fire in the bhotbom of it the
heat soon genervates steam, which is conveyed by a
pipe to & vat of suitable dimensions, in which the food
to be steamed is placed” "A small iron pan, with s close
fitting 1id for stcaming meal, bruised oaty, or similar
food, 13 also very useful. -
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CROGPR.

SECTION T

THE ROTATION OGF CLo&d,

LEASON L

Ir weo sow clover too often on the same land it cither
refuses to grow altogether, or the crop becomes patihy.
When tarnips ate repeated loo often on the same land
the bulbs hecome discused.  Flax should not be repeated
on the same sotl until 2 peried varving from eight to
twelve vears has elupsed,

The farmer has found, from practical experience, that
the failure or loss of his cops in this way is prevented
by what 1s called the rotation of crops : that is, growing
the crops of the farm in regular rotation or sucecssion.
The order of suceession variss with the seil, market, and
other cireumstances.

Scientific men have offured several theories of the
advantuge of alternating crops, only two of which we
will notice.  De Candelle, a celebrated botanist, find-
ng a deposit of the nalure of a bitter extract in the
water in whick wheat grew, and that after wheat
refnsed to grow in this water. beans grew luxurtently
in it, suggested that plants cxereted from their roots
matters which were infnrions to themselves but useful
or Dot mjurious to other plants.  This everefory theory,
as it has been walled, accorded so well with practicul
expericnce that it was nniversally aceepted by farmers
and gardeners. In many clay land districts beans and
wheat had been slternated for years. Fven as far
back as the time of the Romun Empire, it was o pretty

|

1‘
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eommon bractice Lo alternate fur (a kind of wheat) and
beans. The gardener found that a fruit tree would nog
snceeed as well after one of the same as after one of a
different species.  In rencowing vines, strawborries, &e.,
it 13 {found benefieizl to plant an intermediate erop.
De Cundolle’s theory explained all this in & way which
everybody believed for the fime,

This cxeretory theory continned to be popularly re-
ceived until the publication of Baren Tdcbig's flest
work on Agricultural Chemistry in 1840, No sooner
did that great man turn his attention to the analyses of
soils and crops than he saw there existed a most
intimate conmexion between them. Tt was found that
ten or cleven mineral substances were indispensable to
the growth and full development of farm ecrops, and
that these minerals existed in very different proportions
in the different families of those crops. Thas, while
srop of wheat abtracts from the land 137 Ibs. of silica
and 34 bs. of potash per acre, a crop of beans carries of!
15 1bs, silica and 134 1bs. potash. It was reasonable,
therefore, to supposc thatif wheat were grown consecu-
tively on the same ground, without an adequate return of
silica In manure, the supply of this substance in the
soil would become so fur reduced as to render it inca-
pable of producing a remunerative erop of wheat; and.
if instead of wheat, beans were continucusly grown for
a number of years, the quantity of potash in the soil
would soon become too limited for the wants of the
hean crop. Lt wus then suggested that the advantages
of alternating these two crops arose from the difference
in their chemical composition ; and thatcrops should be
alternated in accordance with the analyses of their
ashes.  Thia constitutes the celebrated mineral theory of
the rotation of crops., To comprchend the full force
of this theory, it i3 mecessary ¢ bear in mind that
plants derive all their minoral constituents from the
soil, and that the progress of vegetation 1s greatly
dependent on the guantity of these constitunents in the
soil, and the state or guafity in which they exist in it.
Tor llnstrating this, we will take root and corn crops.
. By the thorough exposure of the soil to the air and ity
I
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intiuences during the enltivation of a root crop, a4 large
quantity of silica bocomes liberated, whick is not re-
quired by that erop, and remains in the soil for the
nourishment of the gruin crop, which requires soluble
sifica 1n large quantity,

Plants differ very much in their habils of growth ;
and this affords au additional remson for alternating
them.  Thus, the corn erops possess a small system of
foliage ; root evops, en the contrary, have large leaves
which take in from the air carbonic acid, watery vapour,
&c., which help to build up the combustible purt of
their substance.  In the wame way the grasses, which
have u large system of leaves, toke in a lurge quantity
ot those materials from the air ; and, as is well koown,
by their desth and decay the quantity of vegetable
‘combustible) matter in the soil incroascs. Tt is o common
praciice to allow poor Iand Lo remain in grass for a fow
years with the view of enviching it in vegetable matter,

Another reason for alternating crops is afforded in the
tuct that they send their rovts to different depths in the
sotl and foed on different parts of it.  Root Crops—espe-
stally parsnips and carrots—send their roots to 4 great
depthinto the soil. Grain crops send some of their roots
down to a constderable depth, but throw out a great
wiany lateral roots. The natural grasses arc easentially
surface-rooted plants, Ted clover sends its STrong
wp-root to a great depth., It is munifest that the
exbaustion of the soil ‘must be deferred by growing
these crops in succession.  Even wheat and barley differ
s widely in this repcet that there is an advantage in
alternating them. The wheat plant sends its roots
eep nto the ground, while barley rather sends thom
iterally in the loose surface mould prepared for it,
Whon, therefore, the farmer finds that his dand is well
able to bear two grain erops 1 succession, and that thelr
arowth is likely to pay, this difference in the habits of
growth of wheat and barley supgosts the propricty of
growing them in succession. We have known an excsl-
lent erop of buarley raised after wheat, when 3 second
crop of wheat conld not be ventared upon. = My pre-
sent conrse of cropping,” says an eminent furmer befare
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e London Farmers® Clab in 1859, « is—Ist, turnips or
wangiids; 2nd, wheat; drd, barley; 4th, clover or T8
Sth. wheat; and I grow more barley and of botfer
quality after wheat than immediately after Lrnips o
;1.‘;11’1{_;'.‘0}(]5.”

LESSON 1T,

Oxw of the greatest practical advantages of the rota-
tin of crops 18 that it enables us to keep the land
clean. Green erops, owing to the tillage they receive, are
valled eleensing crops.  On the other hand if we grow
three or four crops of corn in suceession the land is sure
to e overrin with weeds,

The simplest rotution in wse is a EWo-vears course
of—Tst, beans; 2nd, wheat. This course has been
vreasionally practised on strong clay land, which is the
best Iand for these two crops.  As both Crops are raised
{or their seed, the rotation is very sevore on land, and
could not be attempted except on clay lund riek in the
tuod of plants,

A three-vears eourse of tropping has becn followed
mmn some mstanees, the order of succession bring—

I»t Year.—Green crops manured—suck as
wurzel, do.

2eet Yearn—Grain crops Ieid down with grass and clover seeds,

Brd Year— Grass, for house-feedine cattle anel liay,

furnips, nanguld

This course is pructised snecessfully by small formers
who employ spade-labour. Two-thirds of the farm may
be put under erops for feeding eattle, which recommends
it to =mall holders who adopt the system of soiling or
Limse-feeding eattle,  The preparation of grass land
fur roots inereases the labony very much; and, hesides, in
ihix rourse the same erop eomes round foo ofter on the
lund. We have scen this system once adopted s a
peans of enriching a thin poor clay and preparing it
for anather eourse of cropping,

The rotation of crops rnost extensively practised in
these countries is the Norfolk fonr course, which is—
g
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st Year —CGreen crops manterad.

2nid Yewr.—A grain evop, with grass and clover seads.
Snl Year—~irass.

dth Vear.—Grain alone.

One-haif the land is under grass and roots, and
ene-half under grain. A fourth of the land is manured
every veur. It wus by rueans of this rotation, and by
teeding sheep on the tienips wheve they grew that ex-
tensive tracts of poor light soils in Norfolkshive (from
which this rotation takes its nume) have been con-
verted inte most preductive farms.  The “golden foot™
of the gheep consolidated the Iund and their drop-
pings cnriched it.  Bheep-folding is not as general in
Ircland as in England,  Owing to the doier and warmer
elimate of Novfolk and other English couniics in whick
this rotation is tollewed, barley is more generally grown
in the sccond year of the votation after roots than in
Treland,  For the same reason the English farmer sows
more red clover than the Trish farmer for the third
voar's crop.  In all the warmer counties of Fugland,
too, wheat follows clovel in the fourth vear in the
four ecourse rotation nol only beeause the climate ix
suited for wheat, hut also because it is found in practice
that wheat does exceedingly well after ved clover.  1In
Ireland, on the other hand, cats usually [ollows grass
in the fourth year of the course,

The Norfolk four-course forms the basis of a groat
nwny other eourses of cropping. It is on the whele
well suited for a large number of the small Farmers of
Ireland. Two grain crops coming within four years
are severc on poor land, of which so much 13 In the
hands of small furmers, unless the roots are weld
manured, The siall farmer whoe houseleeds his cattle
and attends to the collection and preservation of manure
is ulways able to apply a good dressing of dung to
one-fourth of his land every vear. This votation is
very simple. and simplieity is one of the most essential
feantures of any rotation which is proposed for the
instruction of the Irish farmess who are most in need
of agrlcultural instrizetion.

It has been said that clover will not bear to be re-
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peated on the gume land every fourth vear.  Turnips.
too, when grown on the same land every four vears,
hecome subject to a diseuse called tenbrey ; and even
the corn erops become rnore precarious when repeated
on the land too frequently.  DPracties? experience
teaches that this erop-sichness s mitigated by effi-
cient tillage and by the application of lime. — Tt ix
also greatly mitigated, if not prevenied, by keeping
the same evop off the land as far as possible,  Now. we
vaiL easily accomplish this in any rotation by alternating
the several kinds of roots, grasses, &o., among them-
solves,  Thus, supposing we have, this year, turnips
m one part of a field, und mangold in another part,
this fime four vears, when the same field is under roots
aguin, the mangold should he put whers the tinnips
are this year, and vice versd.  In this wuy turnips are
uot grown on the land oftener than once in cight veurs.
L the same way, by alternating clover and rye-grass,
the former comes round on the same land cnly onee in
vight years; and so on of other crops. This principle
wiay be earried out still further. Thus the groen crop
ficld may be divided into threc parts, and by shifting
the turnips from one part to another they would recur
to same land only onee in twelve vears: and in the
same way, by dividing the grass-field into three sections,
clover would not come round on the same soil oftener
{han once in twelve years. The farmer who tills well
and manures fairly doos not suffer from clover-sickness
or turnip-sickness when these erops are nof repeated
oftener than once in eight years; but if from poverty
of s0il or any other cwuse, the crops show signs of
degeneracy, the rotation may be exwended in the WAy
pointed out.

By allowing the grass to lie nnhroken a sevond veur,
the Norfolk four-comrse is converted into the Nor-
thumberland five-course, in which the order of succes—
xion is—

st Year~—Green crops manuped.
dnd Year—Grain, with grass seeds.
Srd Year.--Girass.

dthy Year. —Cirass,

bth Year —train alone.
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This rotution has been extensively followed in the
county from which it takes its naige, and in the more
hiemid ports of England. - The fisst year’s grass is
usually mowa, and the second pastured. The second
yoar's grass is never as heavy as that of the first; but
the cost of the former per sere is less, as the seeds,
which are expensive, fall on one year’s grass in the
four-course rotation. Now the relutive profitablencss
of the first and second year’s gruss depends prineipally
on the soil und climate.  In o humid climate Hke that
of the north of England. the second year's grass does
very well on medium soils for pasturage.  The dlimate
of Irclund is lumid, and, accordingly, this rotation ha~
been pretty extensively {ollowed on our medium soils.
1t is not suited fo small furmers who house-feed their
stock, ax the second yoar's grass is not as profitable for
soiling as the first: and if they requive pasture for the
cattle, the best plan, on the majority of the smull
holdings, is to keep a purt of the farm in permanent
pasturc for the purpose, and to put the rest of the land
under a rotutiem which wounld allow the land to re-
main in grass only one vear,

By allowing the land to remaln three yeuars in grass,
wa get the following six course:

lst Year.—~Toot crops, manared.

Zod Yesr.—Grain, laid down with grass sceds; the grain crop
in this case Leing almost invariably vais.

drd Year.—Grass, say for sofling or bay.

4th Year—Second vear's grass, for pasture,

Gth Year—The thind vear's gruss.

6ih Year.— Qate,

Tn this rotation one-half the land i+ in grass, one-
sixth In roots, and one-third in grain, It would '
answer very well on lighter land than that for which
the five” eourse is adapted. and more especially for
hill-side furms, on which the rearing of young stock
is the principal objeet ; that is, land which is too poor
to bear two grain crops in five years. The reots of
the grusses enrich the poor land and prepare it for «
crop of corn.  On hill-side farms a rotaiion of this
kind, which lessens the area under tillage and gives
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@ targe proporton of grass for the reaving of shewn
and horned cultle, answers very well.  The carfing of
manure und crops in hilly districts s very oxpensive:
wad, hesides, the climate of those disfirivis Is better
alapted lor grass than any other cron.

LESSON 1T
£, 2 o z " el . L P
@ following six-course rotation hax heen exten-
sively followed in Fast Tothiar, whenee it takes the
e of the Bast Tothlan Six-Conrse;—

Tat Year.—Roob crops manoral, gensrally turnt
2wl Learc—lirain, suy barley, Likd down wich -
Grd Year, —litass.

4th Yoar—Oats

Stit Yeur,—Totatnes and beanas, manarsd,

ith Year.—Wheat.

For the flest four yoears the order of succession in
this rotation is the same as in the four-course. The
vat stubble 1s then tilled for polatoes and beuns, whick
prepure the Innd well for whoat,  One-half the land is
wader corn, and cach oorn erop cotes in the place best
sdupied for it. We have the most valuable farm-crops
this rotation. One-third of the farm is manured

pvery vear, namely, one-sixth for roots, and one-sixth
for potutoes and beans. The reeurrence of the same
crop ou the lund only once in six years preveuts crop-
sickness. This is essentially a mliawe rotation. It i
practised in some of the hest ultnatcd districts of

Seoifand.  Probubly the average rent of land in those

districts is lieher thun in any other part of the
United Kingdom. We have as good soil and elimate
in parts of Ireland as the climate of some districts in
which this ¢ourse of cropping is followed out.

When we find the five-vourse rotabtion sucesss-
fully practised in the humid climate of the north of
Englend, and this six-course in Scotland, there is
ne good reason why Irish farmers should not be
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cacouraged to adopt either or both of these and
other systems of tillage.  The notion Is very gencrally
entertaned that Ircland is unfit for tillage. The ad-
vocutes of this theory say nature made Treland a
prazing country. It is true that patare gave the
irish furwer a elimate which 1s, on the whole, preu-
Harly well adapted for the production of grass; bat
this poculiarity of ¢limate is just as well fittexd for the
produetion of the grass erop of t:flege as for the grasses
of permanent pasture.  As regards climate, Trelund can
never compete with the cast and south-cast of England
in the preduction of wheat; but that 1s no reason for
abandoning tillage in Treland, If it were, then, on
the same ground, England should discontinue {ilinge,
beesuse she cannot compete with the foreigner in the
production of that crop. Nature ecnables the Irish
farmer to compete successfully with the English farmer
in the production of root-crops which form the back-
hene of the rotation of crops. The climate of Ire-
Iand is well suited for the oat crop. It may, therefore,
he stated that nature puts no obstacle in the way of u
profitable system of tillage in this country,

There are many other rotations in use, but those
which we have described arc the most eommon, The
adoption of any of them would effect a vast improve-
ment in the circumstances of the small farmers of
treland, very few of whom adopt any fixed system of
cropping. The prevailing system on those small farms
ia to raise a crop of potatocs on the lea, and grow une
crop of grain after another as long as the land wﬂl bear
it, and then to ““rest’” the land by letting if run to grass
for some years, after whick tho same round of crop-
ping s gone over again. This may be characterized as
4n exhausting and ruinous system. Tt goes on the prin-
eiple of starving the crop and cxhausting the land, and
ends by cxhausting the seanty cupital of the small
farmer.

Flax can be infroduced into any of the forcoomg
] rotations. The precise place it should occupy in any
' rotation depends on several circirustances. When the
object is to obtain a large crop of seed or a heavy roturn
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of coarse fibre, 1 is grown alter a manured root crop.
(n the other hand, when fibre of good guality is re-
gquired, it should not follow o manured roof crop, but
should come after the grain that succeeds the manured
voob crop, or the grain that succeeds grass, Tt may
follow a manured root crop or potatocs on poor seils
Flax also follows grass occaslonally, but It is not the
nost place for it, as o difficulty 1s expericnced m con-
verting grass Jand into a proper seed bed for flax.
When attempted at all, the grass should be dug or
plonghed very carly.  The land should not be too rich,
nor yet toe poor for the production of flax fibre of good
quality,  Ilax should not, as already deseribed, be
grown at short intervals on the sume land.  The
Toyal Flax Soclety of Ulster does not consider it
advisable .to grow flax more frequently than once in
ten years on land of average quality.  Flax may be
taised once in ten years, in a five-course rotalion, os
follows :—

13t Year—DRoots manured.

. Znd Year.—Gratn, with grass secds.

#rd Year -—Grass.

4th Year.--Grain,

sth Year.—Part of the fielid, say one-half, is put under flax; the

other part is eropped with something else

In the satne way the period may be extended in any
other rotation.

(irass seeds are somctimes laid down with the flax
plant. It Is not the best erop for the purpose; still
vxcellent crops of gross arc obtained in this way.
When flax follows « manured root crop in the four-
conrse rotation, we could have the following order of
EGECOSSION —

1st Year. —EHoots manured.

Snd Year.—Une-half the feld under graisn laid down with grass
seedsy the other half flax, Tuid dowen with grass
seads,

Ari Year.—(3rass.

4th Year—Grain,

in thigrotation flax cceurs once in eight years; and
by pulting flax in one-third of the field only, it
would pol oveur oftener than ovse in twelve vears,
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SECTION il

E¥T DRATAL

LESSON IV,
Ciuors with {mvge fleshy roots ave called rool crops,
The root crops best snited to the oimate of fre-
Land sre tuenips, mangold wureel, earcots, and parsnips,
These are aiso sometimes called groen crops, bat it s
hetter to vestrict thal nume to LTODS fike ribbd" b oard
rupe. the leaves of which are used in the preen state.

Rout erops forme the groundwork of all modern totu-
ricus of cropping.  They veganire good tillwge, which
enables us to keep the lund clean, and prepare it for
other erops.  When used on the farm a large quantits
of valnable manure is produced, which enriches and
nnproves the smil. Sinee theintroduction of green crops,
a greater number of cattle und sheep wure maintained
ou w gven ured of ground than befure: and s the roots
are used in winter and spring, the farmer who uses
+hose crops can keep a better deseviption of stock thon
the farmer who relies on gruss und fodder.

The proper place for reot crops in the rotation s after
grain, and the preparation of the gronnd for the former
shonld commence as soon as the grain is removed. It
is impossible to raise heavy and profitable erops of
rools withont good tillage. The two great objects of
F enftivation ave, as already explained, flest, to make ths

' soil Toose to as great a depth as possible, 50 as to pre-
sent the greatest halk of sofl to the rools of erops, and
secomdly, to convert us tuuch as possible of the substance
of the smil itself into plant-fond. We eun cffect these
two objects most effectnally by giving the land intendad
for ront crops good Bllage us carly as possible In antumn.
By this means we cxpose the soil to the full action of
the winter's frost, which pulverizes and prepares it for
the etion of air and rain water, which are capable of
liberating from it plant food.  If the land containg
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coneh or ofher weeds which creep through the seil,
gutuwmn is the best thoe te got rid of them.  Kxperience
tells us that o given amount of labour expended on
eradicating thow weeds in wutumn iz fully ulual e
three times the same amount of labour {,}meded the
toilowing spring and summer. By exposing the soil
early, too, to the infiuence of the winter's frost, many
of the seeds of woeds, us well as eggs of insects, are
destroyed.

The kind ef cultivation which lend should get in
auntumn, in preparation for reot crops, depends on eir-
cutstances, such as the nature and state of the soil.
the size of the furm, end the resources of the farmer.
It the stubble 15 clean it should be ploughed deeply,
and turned over into rough tfurrew-slices, commonly
villed sods in this cowntry. Where spade labour is
cimployed, the land should be dug to the full depth of
the spade, and lett in a vough state, with the sods in-
verted.  If the land is infested with couch or similar
weeds, they should be forked out; and where horse
ubour i employed, the ground should be grubbed so as
to loosen the weods, and afterwards harrowed, to assist
in collecting them.  When the weeds arc romoved the
ground sho wid be plonghed or dug as already deseribed.
'lh(‘ depth to which it is proper to stir the seil at this
seagon of the year depends on its nature and condition.
the kind of Lmplements used, &e. There is little danger
of its being too deeply tilled: on the comtrary, the
tilinge 15 almost invaviably too shullow. One of the
improvements mest urgently required in the titlage of
lund is increasing the depth of antumn enltivation for
roots.  In pructice the average depih is about five or
six inches: it should ut once be inereased to ten or
twelve,  The increased depth of tillage here suggested
would give 50 per cent. more active soil for plauts o)
arow in, and, in a few years, incresse the produce in a
corresponding degree. ]5v deep tillage a less quantity
of manure produces » given weight ul crop.  Ground
ouce deeply tilled requives less lubour in its cultivation
evar after,  The Marquess of Tweeddale has found that
six horses after deep tillage are equivalent to cight hotsis
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before it. Tand tiiled deeply and well retains iis
moisture in the heat of summer, when shullow soils are
parehed.  Decp tillage brings in the harvest carly, and
this is a strong reasen for practising it in o country like
frelund, the humidity of which retards the ripening of
crops, and makes it more dificuls to harvest them.

The spade is the best implc:r.m,nt that can be used for
decply tilling land in autwmn In preparation for roots,
The wost of digging an acre is, however, so much greater
than thut of ploughmc' that the spade is not much used
except by small farmers. who do not keep horses. It
208t 3. per square perch {statute), or £2 per acre for
digging stubble and only 15s. an acre for ploughing it,
but the yield of crops is much greater after d;ggmg-
than p]oughing. In one casc we have six tons of
mangolds more after the spade than the plough, and the
land wag left In a better condition for the succeeding
crops when the spade was used.  Why, then it may be
usked, 15 spude lubour not more generally used ?  The
answer 5, that the sapply of munual lubeur is so limited
and uncertain that the work could not be performed
within the proper time. A good autumn ploughing
doos, however, prepare land for growing & profitable
wrop of roots; and the cssential conditions of such =z
ploughing are, that it be done early and as deeply as
the strength of the horses will permit. When the
farmer has threc horses they should he yoked to the
implement “ abreast,” and 1t is not uncommon to scc
four or more horses yoked together, ploughing stubble
tund In preparution for reofs. In this case the beam
and body of the plough requires to be made extra strong,
and the monld board should be thicker and a few inches
higher than usual.

Bometimes farmees run an implement called a subsotl-
plough, drawn by {wo or wore horses. according to the
nature of the land, in the furrow made by the common
plough. This operation, which requires at loast four
horses, 15 called subsoiling, and consists in smashing up
the subsotl without mixing it with the sorface sodl.
When, on the other hand, a plough drawn Ly three or
more horses penctrates below the surface soll, and some
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of the subseil 1s brought up to, and mixed with, the sur-
faoe soil, the operation is called trench -ploughing.

When the subsoil contains nothing injurious to plants,
trench-ploughing is preferable to subsoiling, because
fresh material is added to the soil, 2nd the mater o
added must contain some of the mgredients which, i
the course of time, have been washed down from the
surlace soil info the subsoll. Land should be drained
rwelve months at least before sobsoiling it If cold
clay subsoils are stirred before draimage, they become
sore unmailageable and unprofilable than before.

LESSON V.

Turp land intended for roots, after being ploughed or dug
in astumn, is left in that state £ill spring. and the treat-
went it receives in the latter seuson varies with the
nature of the soil, the kind of implements used, and
other circumstances, The most commnon practice is to
cross-plough the land in spring, and to follow this up by
harrowing, rolling, and weed picking, until the land i
reduced to a sufficiently fine and clean stato for the
sood. Sometimes the land is ploughed twice in spriug
hefore commencing to pulverize it with the harrow and
roller ; but as a rule, one cross-plouglung (or plonghing
across the direction in which the land was ploughed in
autumm) is encugh.

Yo rule can bo laid down as to the number of har-
rowings and rollings mecessary to redace the soil to o
sufficiently fine sced-bed ; butit may be statod as g rule,
which admits of ne exeeption, that it is impossible to
grow profitable crops of roots unless the soil 1s reduced
t o fine state for the seed, When green crops are
sown in rough or cloddy ground the bulbs become
forked and deteriorated in value. In roughly preparcd
soil too, a large proportion of small seeds, such as the
seed of turnips, &o., do not vegetate at all, particularly n
dry seasons, or in other words, the crop partially fails.
A little extra labour is therefore well cxpended in
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pulverizing the ground for the sced of greencrops. The
farmer is also amply repaid for labour judicionsly ex~
pended on cleaning the lund before the secd is sown, A
given quantity of labour expended ut this time in
removing couch and tronblesome root-weeds rmay, as
already stated, be as eflicacions as three times the same
labhour applied afterwards.

When the soil is infested with unnual weeds, it is
sometines harrowed ut the opening of spring and
hefore cross-ploughing, so that the sceds would grow,
und a crop of the weeds be destroved in ploughing and
harrowing the ground afterwards,

The grubber is now very generally used in the spring
cultivation of lund for reots; thus, nstead of cross-
plonghing the lund Diuspring it is grubbed. In some
cuses cross-ploughing is better, as it more effectualiy
helps to hreok the sods turned over in sutumn.  On
the otlier hand the grubber has several advantuges over
the plough. In the first place u pair of horses conld
areb three statute acres 1 a day, where they could
not plough more than an dere.  Tn cross-ploughing we
bury the fime monld produced by the winter's frost
whereas the grubber lcaves it on or near the sorface,
und wiihin reach of the roots of the voung plunts where
it 15 so uselul to them,  And, wrain, the grubber helps
tn toosen the weeds, and thus facilitates the cleaning of
the ground.

Koot crops are grown in rows or daills, the distance
hetween the rows, or, what is ealled the width of the
irills, depending oun the nature of the ground, the kind
of erops; &e. The rows should be closer in poor than
rich land; for the better the soil, the larger will each
plant grow, and of comrse the more space it reguires,
Wlen on good land, highly manured roots arc allowed
tos much space they become soft and spongy, and less
valuable, and a given weight of them posscsses less
nutrirment than an cqnal weight of smaller tools, This
is especially true of the softer kinds of turnips. ©On
groad land, well farraed, it is supposed that the best crop
{that is the erop which gives the greatest quantity of
nutriment from a given area of land) is obiained by
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soking the drills abont thirty inches asunder, and the
sants 1o stand from twelve to filtcen inches apart,

(in poor land the drlls should be made wide enough
to cnable vs to use the implements required in the afier
culfivation of the erops wilkout injuring the plants.
The rows or drills, are mude cither on the flat surface.
or the sotl 18 forned into raised drills.  As raised drilks
Jresent u greator surface for evaporation, and ax o deti-
vieney of moisture is one of the difficultics in growing
yoots T parts of the south und eust of England, where
the =01l is light and the climate dry, fat drills are pre-
ferred. T Yreland, in the north and west of Eng-
nnd, and in Seotland, root crops are almost universaliy
prewn in ratsed drili. The drills are formed with o
vormnen plough, or & doutile mould-board plough, whiclh,
ws the name denotes, has twe moukd boards,

LESSON VI

Root crups are always manured; and the kind and quan-
ity of munure used, and the modes of applying it, vary
rith the soil, climate, and system of farming pursued.
The best manuve for roots Is good finyard manuare, and
of this wo generally apply trom twenty-five to thirty-five
_ toms pev statute were. Lt Is sometinies applicd in autuwmn
imrediately bofore plonghing the land.,  Auntumn ma-
pitring has mony adveecates. Tt distributes the labour
wI carling between sutnmn and spring, and it iz sald
‘hat as the mannre has time to decompose In the ground
hetore spring, its constituents are distributed through the
soi!, and available for the plants axsoon as they begin to
erow. The practice is a goed cuc on good strong lund
which has the power of ubsorbing and retaining the
constituents of the munure as they are liberated by
decomposition ; but it Is not equally, if at all safe, on
light land through which the heavy rains would prob-
ably wash some or all of those constituents, The farmer
seldom or never has enough of farmyard manure for all
kis green erop land in autemn.  The more uuiversal
rractice, therefore, i to apply the mancre in spring.
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All our root crops require woll rotted manure. It is
impossibic to grow carrots or Parsuips uniess the maoure
is well decomposed; and the belter decomposed the
manure we upply for mangold wurtzel or turnips, the
greater our chance of obtaining a large crop of well-
shaped bulbs.

Az soon as the driliy are formed the manure 1s carted
on the laml, and everly spread in the hottom of the
drills. The manure is then covercd by splitting the
drills, after which the seed is sown.

Good crops of roots are often raized by the nse of
artificial menure, such ss guane und superphosphate of
lime. When there is no farmyard manure, the arti-
feial manure is wsed alone, at the rate of from three to
tour ewt. of Peruvian guanoe or six cwt. of superphos-
phate per statute acre.  When there is some but not
enough formyard manure, it s better to nse ariifieial
manure in conjunction with it, than to apply them
separately, T this ease the furmyard manwre ix
applied as before, and after it is half covered in by
splitting every alternate drill, the artificial manure,
broken as finely as possible, is spread on the farmyurd
manure, and both ere then covered by splitting the
remaining drills.

When artificiul manure is used alone, it moy be
applied in the seme way, or at the back of the earth
turned over as the drills axe being formed, taking cure
that it shall be near to, hut not come into actnal con-
tact with, the seed.

The proper time for sowing any farm crop varies
with clreumstances, such as the nature of the soil and
cimate. In the north and west of Ircland crops can-
not be sown so early as in the warmer districts of the
south and east. Handy, calcareous, and other soils of &
similar deseription, not enly admit of being tilled earlier
than those of o celd or clayey character, but vegetation
commences earlier in the furmer than the latter.

The following dates may be taken as the best time
for sowing root crops in good loarmy soils, in the eastern
and midland countics of Ireland. Mangold wurtzel
from 20th April to 10th May: Swedish turnips, as
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soon after the mansolds as practicable, or say from
10th to 20th of Muy; wellow turnips from 1st to 20th
of June; white turnips from 1st to end of July.

The parsiip is the hardiest of onr root evops. It is
oven s hardy that it has occasionally been sown in
autumn. The usual practice is, however, to sow it in
the month of March, or a9 early in spring as the land
will admit of being properly prepared for the reception
of the sced.

The carrot usually receives the same treatment as
the parsnip, and i in seme districts spwn about the
same timeo; bubt as it is more Hable to be injured by
frost, and more disposed to run to seed, it is not unusual
to defor the sowing of it for about a fortnight after the
parsnips.

The gquantity of seed sown per acre will vary, not
ouly with the soil and climate, but with the quality of
the sced. T% is more prudent to sow too much than
too little ; indeed the seeds of our root crops suffer so
maferially from bad weather, and the mode of saving
them, and are besides so frequently adulterated that we
firel justified in recommending the following quantities
per acre, viz, :i—

Mangold wartzel, . . . . . G lha
Swede turnips, - . . . . . Ay,
Yellow and wlite turnips, . . o,
(farrots and parenips, from . . . GtoBibs,

LESBON VIIL

Tus seed of green crops is usually sown by hand on
small farms, and by machinery on Jarge ones. Turnip
sced is s0Wn in a continuous stream on the top of
the drill, in the following manner:—The drills are
rolled with a light roller; a boy follows, and with a
pointed stick or corner of 5 hoe makes a mt, the depth of
which is generally about an inch; 4 second boy deposits
the seed with his fingers in the rut thus made, and a
third covers the seed with a rake or the hack of 4 shovel,
taking eare that the finest mould is put about the seed.
The drills are then rolled, or their tops arc beaten down
K
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~wath the back of a spade or shovel, so as to keep the

moisture, which is s0 necessary for germination, about
the seed,

When turnip sced is sown by a machinc a quantity
of carth falls in from the Lrows of the ruts made by
the coulter, which, in the opinion of many farmers,
is a sufficient covering for the seed; and for the some
reason the drills are not in such a case always rolled
after the sced is sown. In moist soils and humid
elimates this answoers vory well, but in dry soils and
warm seasons it becomes TDeocessary to eover and roil
the seed carefully, so as to retain about it sufficient
moisture.

Mangold seed is sometimes sown like that of furnips,
in a continuous stream on the fop of the drill; but the
safer and more usual way is to sow it at intervals of
from ten inches on poor land to twelve or fifteen inches
on good lund, In this case holes arc made with the
corner of a hoe; a number of sceds (or capsules, which
contain the seed) is sown I each hole, and covered in
with the {inest mould; and fnally the drills are rolled
or beaten down as before.

Carrot and parsnip seed mayv be sown In the same
way a% turnips or mangeld; as the former seeds take
2 long time to germinate it is usual to keep them
in a warm place, and in a moistencd state, for at least

a weck before sowing. These sceds adhere to one

another so closely that it hécomes necessery to mix
them with sand or fine sawdust, in order fo facilitate
the sowing.

The tillage given fo green erops from the time of
sowing the sced until they ave lifted, is by farmers
called thelr © after cultivation.” This consists in
thinning the plants when they become so large ss lo
interfere with each other’s growth, and in tilling the
spaces between the rows or drills, so as to loesen the
ol and keep down weeds.

‘Furnips are thinned when the ¢ rough leaf (that
ig, the sccond leaf which the plant throws up) is about
three inches lony, and mangolds when about the same
size, Mangolds, owing to the uncertainty of the growth
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of the young plants, are gencrally thinned twiee, the
fost heing made when the Jeaves of the plants are
three or four inches long, two or three plants being
left in each clump, the best of which is retained ub the
second thinning.  Many good furmers alse thin carrots
and pursnips twice.

The kind of tillage given to green crops, in their
after-cultivation, varies with the nuture of the woil,
and the sort of implements used.

When horse lubour 1x employed the ground 18 worked
by a drill grubber and deill harrow, and in addition to
the work of these implements the surface of the ground
is loosened and weeds destroyed by hand-hoes. No
rule een be laid down as o the number of dridl.
erubbings, deill-hwirowings, and hand-heeings which
the Jand requires, so much depends on its quality and
prepaviatery cultivdtion,

The two great oljects to be kept in view are to kecp
the soil loose, 50 as to enable the plunts to grow freely
in it, and to keep down weeds, which exclude air from
the soil and absiraet from it materials which would
ntherwise go to nourish the crop.

On small farms, on which Lorses are not emploved,
the after-cuitivation of root erops consists in digging or
forking the spaces between the drills, and hand-hoeing
as before to looscn the surface of the diills and keep

" down weoeds.

The fork is preferable to the spade for this purpose,
and if the Tond be properly prepared in awtwmn and
spring, a couple of forkings and two or three hand-
hocings will be guite encugh.

Tt may be stated as a rule, that in the afier—cultiva-
tinn of toots, ground in a wet state should neither be
grbbed, forked. hoed, ov othorwise tilled. Any blanks
that oecur in the drills from failure of seed, insvet
miiuries, or other causes, should be filled up by trans-
pruating the best of the superfluons plants taken out
I thinming.  Mangold wartzel and Swedish turnips
give @ vory fair yield when transplanted. Cabbage
plants, which grow with greater certainiy, may be
Laed with more safety for this purpose, and arve ofren

2
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planted when and where lransplantings of  Swodish
turnips fail.

As soon as the young furnip planis appear ushove
ground they ure ofton attacked by a beetle (aftica nema-
rune) commonly but erroncously called < the fly.”  The
turnips in a whole fleld or farm and even county have
been often destroyed by this pest. Tt docs more harm in
the dry climate of Lngland than in the humid climate
of this island. LRolling offers some resistance to the
ravages of this insect; but the best means of saving a
crop is to have the soil reduced to a fine state before
sowing the seed, to use liquid manure, or some Peru-
vian guano, or superphosphate of lime for forcing on the

plants rapidly, and fo sow plenty of sced.

~ If the crop be attacked afterwards, it is a good plan
‘to dust the plants with quieklime, or a mixture of lime
and soof.*

LESSON VIII.

Tuz proportion of the ground intended for roots to be put
under carrot, parsnips, mangold wurtzel, and the several
kinds of turnips, respectively, depends on the nature of
the soil, the proximity of the faurm to a large town or
city, system of fecding stock pursued, &e. Parsuips
should be grown in this country only for human usei™
as they do not yleld so Jarge a quantity of nourishment
for live-stock as other roots. Red carrets, like pars-
nips, should be raised only where, as in the neighbour-
hood of large towns and cities, they can be sold at a
high price in the market. White Belgian earrots wre
raised for lecding horses in the proportion of from hulf
g tood to a rood, for every horse kept. They agree
well with the constitution of the horse, and when given
in moderate quantity in winter und spring help to keep

* The following mixiure has been reconmiended by Mr. Fisher
Toube.—For one statute acre wix and dust over the plants : —

% bushel white was lime.

4 bughel fresh lue from the kilu,
B bz, sulphur.

LR HERETT A
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hiz coub wnd eondition healthy; but corrvets are not
nourishing enough to beeome the sole or principal food
¢f o hard wronght horsc.

Mangold wurtzel and the diffevent sorts of turmips
are raised prineipally for feeding catile and sheep.  An
occasional meal of mangolds or turnips s given to
horses, and they are also given to pigs with other food;
but the great bulk of the turnips and mangolds raised
in these countries s consumaed by eattle and sheep.

Compuring the same weights of turnips and mangolds,
it appears to us that their relative merits vary according
gz we want to produce milk or beef and mutton.
Avcording to experiments a given quantity of mangold
wurtzel produces more milk than the same weight of
Swedish turnips; and the butfer from the former has a
better Havour than that from the lattor.

Om the other hand, for fattening stock, we think a
ton of Swedes is vather more valuable than a tom of
mangolds ; bnt much depends on the soil and climate.
Mangolds reqnirc a warmer ¢limate and a decper and
richer goil than turnips. In the seuth of England
farmers can grow thirty tons of mangelds as easily as
twenty tons of furnips per acre; whercas in Seotland
the average vield of turnipsis grester than of mangoelds.
In the eounty of Dublin mangolds give from five to ten
tome of roots per statute aere more thun Swedish

turnips.  In the north and north-west of Ireland, on

the other hand, owing to the climafe, Swedish turnips
are more certain than mangolds.

The three kinds of turnips grown, are Swedish, vel-
tow and white,  Of those the Swodish is the hardiest,
most nutritions, and gives the greatest amount of nuotri-
ment per aere.  Yellow turnips are next in value, and
common or white turnips the least valuable of all.

For fattening purposes & ton of Swedish is equal fo
about a ton and a half of yellow, and abont two tons
of white turnips ; for the production of milk the differ-
cnen i3 not so great. The dates of sowing the three
kinds of turnips are in the order of their feeding valne;
but white turnips, though sown lust, arrive at matority
first, and the yellow are ripe before the Swedish turnips.
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White being inferior to yellow, and vellow to Swedish
turnips, it may be asked why the two first are grown
at ull.  The answer to this guestion is that each of the
three kinds of turnips has its own peculiar merits,
Thus the white turnip while less nutiitious and more
perishable thun the others, grows so rapidly that it
admits of heing always sown after a stolen crop of
vetches, and becomes fit for use before Swedish or
even yellow turnips. Again, if from unfavourable
weather the ground cannot be prepared in time for
Bwedes, the farmer can fall back upon the yellow, and
is thus enubled to obtain from his land a quantity of
valuable roots cven in adverse seasons.  Vetches sown
early in antumn as a stolen crop between grain and
roots arc also off the land in time to be followed by
vellow turnips. The sheep farmer, too, finds it neces-
sary te grow some of the softer kind of turnips, as they
agree with the sheep better than Swedes at particular
times, such as the lambing season, when the use of
Swedes is apt to bring on inflammation of the bowels,
Neither white nor yellow is, however, an adequate
substitute for Swedish turnips a3 a main erop, more par-
tienlarly for futtening purposes.

As root crops are easily injured by frost they shounld
be lifted and stored as soon after the bulbs have come
to maturity as possible. Mangold wurlzel is most
easily affected, and should therefore be stored first ;™
and the long red variety, which grows so much out of
the greund, is more susceptible of injury than the globe
varlety. Carrots and parsnips are stored after the
mangolds, and Swodish turnips last of all. Swedish fur-
nips bear frost better than any other root crop; indeed a
slight frost does them noharm, but a severe frost ruptures
the cells and induces decay in this as in all other roots.
Aberdecn or yellow turnips bear frost better than com-
mon oF White turnips, On some farms the quantity of
white turnips rafsed is so small that they are all con-
sumed before frost scts in.  Some large farmers, parti-
eularly sheep farmers, do not store twrnips at all, and
allege that the cost of storing makes it unprofitable,
It often happens that when tnrnips ave not protected in
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sorue way or other one-half the crop rots, and the half
that remains is greatly deteriorated.  When the inten-
tion 1s to consume turnips by sheep where they grow, a
gommon and simple way of protecting them is t0 run
the plough between the rows, for the purpose of raising
carth on the bulhs. This i3 by no means un effectual
motde of protecting roots apuinst frost, and shonld be
resorted to only where they are to be consumed
within a short time.  Another and better plan is to Lift
the roots off every third, fourth, or fifth row, and to
hollow the drill into V shape, by giving one furn of a
double-harrowed board plough, or two tnrns of & vom-
mon plough, to throw the reots of Lhree, or four, or five
drills, as the case may bo, into the hollow so made, and
to eover the roots by going round them with a common
plough, and using the spade or shovel for covering any
root which may escape the plough,

Neither of the foregoing modes of protecting roota is
as safe as storing them in regular pits or beaps. The
site of the pit shonld be dry and free from vegetable
matter, and if elevated a little above the adjoining
gound 50 much the better, beeanse the roots rot in the
bottom of 4 pit in which water lodges; and once decay
commences in one parl of a heap of vegetable or animal
matter of any kind, it soon spreads, in accordance with
the well known laws of decornposition.

By surrpunding the pit with a smalt open channel,
having a sufficlent full to carry off the wet, the roots
in the bottom are kept dry and sound.

The pit or heap is usually made A shape,  Itswidth
should not excced four feet, nor its perpondicular height
five feet, for roots heat and rot soon in large heaps.

Sometimes roots are stored against a stone wall. In
either case the heap requires to he coverced with thatch
te the depth of from six to twelve inches, aceording fo
the kind of crop and severity of the climate, Mangolds,
carrots, and parsnips require more thatch than Swedish
turnips.  &s the straw used in thatching roots will be
fit only for bedding stock afterwards, the worse should
be scleeted for the purpose.

When sand or dry peat mould can be conveniontly
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had, it Is desivable to mix o Lttle of either with carrots
or parsnips, i the heup, These materials absork
meisture from the roots, and thus help te preserve them
longer. A Iittle extra labour expended in this way in
preserving such valuable rools as carrots and pursnips
amply repays the farmer,

SECTION IIL

GREEY CROPE,

2 LESSON IX,

Tax cabbage (Brassicn oleiecen) is grown as a feld
crop for eattle feeding, but not to the extent which it
should be.  This plant is exceedingly hardy, and differe
from almost ull ather crops in this, thai it admits of
being sown ut all scasons of the year. It takes its
place in the rotation along with the reot crops, or is
grown as a stolen crop, According fo chemical analysis,
it is more nutritions than turnips or mangelds; and on
decp loamy soil gives a greater acreable produce than
gny other greon crop.  The cabbage docs not, however,
keep as long as turnips or mangolds ; in no case, there-
fore, can it altogether supersede these crops. Near™
large towns and cities it is a very profitable crop, and
is therefore extensively grown by market gardeners,
This erep can be raised by sowing it in the same way
as turnips, mangolds, and other root crops; but as the
young plants grow very slowly, the more usual and
correct practice is o sow the seed in the first instance
in u well prepared bed, called a seedling bed, and to put
out the plants afterwards, or ¢ transplant” them, as it is
called, in rows or drills. In this casc the ground is
tilled, manured, and drilled in the same way as for tur-
nips and mangolds, The width of the drills varies with
the kind of cabhage, and, as in the case of other erops,
with the quality of the ground. On rich land, Flat
Datch and Drumhead cabbages, the twe principal kinds




GREEN CHOPE, 137

grown for crtzle feeding, rc_qnirt: the drills to be from two
and o Lall to three feel wide, and the distances between
the plangs along the drills should not be less than twe
feet.  Savoy, Nonpareil, York, and other small-headed
vuricties grown as field crops for eattle feeding, require
drills of the same width as turnips und mungoelds; and
the distanee from plant to plant along the drill should
he ubont eighteen inches,

1f cabbage seed be sown in o well prepared seedling
bed in August, and the plants transplanted in April,
the crop will come to maturity in the ensuing autunm.
1f the seed of XNonpareil and similar varietics be
sovT in the end of summer, and transplanted in the
end of autumn, the crop will be ready for use in the
el of spring, when cattle feeding is gencrally scarce.
My sowing the seed in the end of spring, and trans-
plunting in the end of summer—dior instance, after
eurly potatoes—the erop will be rveady for use about
Christmas.

Three ounces of sced will sow a square perch of g
seedling bed, and give an adequite supply of plants for
an acre of ground.

The produce of flab Dateh or Drumhead cabbage on
wood rieh land is often forty tons per stutute acre, and
somelimes more,

fape belongs to the same genus or tribe of plants as
cubbage and turnips, and is grown in this country almost
exclusively for its succulent leaves and branches and
giem, which ure used in a green state for feeding cattle
and sheep,  In some parts of Enpgland, such as the
fens of Lineolushire, and in several parts of continental
Yurope, rape is raised for its sced, from whieh eolza oil,
and the well-known feeding subslance, rape~cake, is ob-
tained.

There are several species of rape, and of these only
two are grown in these islands, namely, summer rape
( Brassica campestris oleifera), and winter rape (Brossiea
rgpus).  Bummer rape {(named also wild navew and
eotza), 18 50 called from its being supposed to be better
adapted for use in summer or autumen than spring. Tt
is also said to be better for the production of oil than
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winter rape, In the young state the two varicties are
eagily distinguished by their Ieaves, those of the stnmer
rape being sinoother or freer frowm hairs than the leaves
of the winter rape. As ther advance in growth the
leaves of both kinds reseruble one another,  These two
speeies of rape are like the cabbuge, turnip, and other
root erops, biennial; that is, they perfect their sced
in the second vear. When raised for secd, therefors,
rape remains i the ground a second year, but when
raised for feeding cattle or sheep, rape sown In spring
is used n auntwmm, and when sown in sutumn it s used
the following spring and summer.

Rape 19 raised direct {vom seed, o transplanted like
cabbages. und 13, ke the latter, very hardy, and admits
of heing suwn at almost all seasons of the year. Under
favourable ecircumstances, too, 1t gives two or more
cuttings in the year, but it is not safe to depend on
more than one cutting.

Rape may be sown for feeding purposes as & prin-
cipal erop or a stolen erop. As a principal crop it
is inferior to turnips, mangolds, and cabbages: but as
a stolon erop, it 1s most invaluable in several situations.
It is excellent feeding for sheep at two periods of the
year, namcly, at the tuppiog and yeaning seasens, or
when the grass beging Lo fail in autumn, and before the
fresh grass is available In spring.

Rape is ngeful for cattle feeding, too, at these seasons 5
that is, in actmmn, helore roots are fit for use, and in
spring, when roots run short and the grass Is not yet
ready.

1t is grown as a stolen or ¥ cateh™ erop between corn
and roots in any of the ordinary rotations.  The ground
is ploughed and harrowed, the weeds colleeted (if there
be any), and the sced sown broadeast, or in rows, cither

on, the flat or in raised drills.  The drills are sometimes

made as wide as for root erops: but this is quite un-
necessary unless when the crop is raised for sced, When
sowL 1% w eaich grop the drills should not be more than
eighteen Inches asunder, and at this distance five or
six pounds of secd will be enough for a statute aere.
When sown broaduasi, ten pounds of sced aro re-
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gaired, Sometimes the evop is iransplanted, the same
2 cabbage: and not unfrequentty the plants are
dvopped I every socend or third furrow as the land is
peing ploughed, and coveredin by the sod which follows.
This is u ready way of planting rape, and answers 6x-
sromely well in avtumn, whon other work is pressing.
‘'he plants grow i drills, which admit of horse and
hanrl-hocing.

The produce of an acre of rape raised in this way,
with the zid of a moderute quantity of farmyard manure,
superphosphate, or Peruvian guano {when necessary),
vurics Prom cight toms on light io twenfy tons and
upwards en good land.* Tt gives a good refurn on o
great variety of soils. 1 iz found to vield upwards of
ten tons of leaves on the poor soil of the farm attached
to the Roval Agricultural College which is situated o
the Cotswold hills. It is a very profilable crop on re-
(laimed bog or fon land. In the fens of England it is.
pecording to the testimony of Mr. Clarke, sometimes so
productive as to carry fwenty sheep per acre for twenty
weeks. Tt would be found a profitable erop on hog land
in Ircland, too, not only for feeding stock but alse for
seed, Tn the improvement of tenacious clayland it is
also & useful crop, yielding, not only a fair return, but
Joosening the soil by its strong growing roots.

SECTION IV,

THF. POTATO.

LESSON X,

Tur potato (selunnin Fuberosiwn) has long occupied o
prominent pluce in Irish agriculture. The tuber or
odible part of the plant is an expansion of the under-
ground part of tho stem, and not of the root, as is com-
monly supposed. Tt 1 not, thercfore, correct to call it

* In one season the vield of a stolem crop of rape grown o the
Atbert Model Fara wis us the rate of 25 tous por stulute acee.
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a oot erop; and as no part of the plint is weed in o
green stute, it is equally inaccurnte 1o call it a green
Lrop.

The potato is the most valusble eseulent we POSCEN,
and vanks second onky to the gruin crops for buman sus.
tenance.  There is not, perhaps, any other crop riised
m this country so agreesble to the palate, so eagily
digested by the stomach, or so conducive to the health
of man, which gives an equal quantity of nutriment
from a given avca of land, The tubcr, however, con-
tains so mueh water, and the flesh-forming constituents
bear so small 4 ratio to the heat-givers and fat-formers,
that it should not form the sole dict of any people.

The potato can he grown on almost all soils: but
those of o light and friable texture, in which the fubers
cun grow freely, are naturally best suited to the crap.
Dry Jand of this deseription yiclds potatoes of 1he best -
quality for fable use: but rich losmy land gives the
greatest produce.  The potato is usually the first crop

. Traised on hog and other land undergoing reclamation ;
1t often yields a good reture when no other erop would
thrive, and the tillage and manure it receives nrepare

the ground for some other erop.

The potato may ocenpy any place in the rotation. Tt
is frequently grown in the same field oz rools: and very
commonty follows grass, .

On dry land the best way of growing potatoes is in
raised drills.  When potatoes and voots ave £rown in
the same piaee in the rotation, the preparatory tillage 1s

: alike for both, except that the same degree of palveriza-
tion is ot required in the surface soil for potatoes, as
for the small delicate secds of roots.

The ground being reduced to a suff ciently fine state
by cross-ploughing or grubbing, barrowing, and rolling
Wwhen necessary, is made into drills, from twenty-seven
to thirty inches wide, according to the varicty and rich-
ness of the soil, manure is applied, the sced Is placed over
the manure. at distances varying from ten to twelye
inchos, or more ; and hoth marmre and seed are then eo~
vered by splitting the drills. The ofer-cultivation on

arge farms consists in breaking the surface of the drills
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with 2 “saddio-harrow™ or fork, when the young plants
have grown La't way towards It; drill grubbing and
harrowing, and hoeing, thloosen the soil and keep dowa
weeds, and in puttisg carth or monld up aguinst the
piants.  The object of moulding the plant is to increase
the extent of the wader-ground part of the stem, on
which alene tubers grow.  Potatoes shoald he moulded
at least fwice; namely, when the plants are four inches
or 8o above the surfaee, und again when ashout half
their finll size. Potatoes ure sometimes planted in every
chird forrow as the land is being ploughed; the-seds
peing nine inches wide, the plants grow in rows or drills,
rwenty-seven inches apart.  The after-cultivation eon-
sists in harrowing the ground when the young plants
are half way to the surface, fo enable them fto rise
without injury; drill grubbing and harrowing, and
hoeing and meulding, as before. This mode of grow-
ing potatoes is wholly unsuited to cold clay or bog,
or wet land of uny kind, and is admissible only on
hilly land, where the cxpense of the raised drill
would be excossive, or in parching lecalities, where
raised deills would present too great a surface for
evaporation.

The small farmers of Ireland commonly plant potatoes
in beds, sometimes called lazy-beds. The ground is
ploughed in narrow ridges or beds of about gix sods

" guach, and as the sods are usunally nine or fen inches
wide, the beds are about four and a halt or five fret
wide, and the furrow eighteen or twenty inches.
Rometimes the manure is spread on the surfuce betore
plonghing, but the more common practice is to apply
it on the plonghed surface after it is levelled by the
harvow, or, as in the ease of lea, » hand implement
like an adze, specially made for the purpose. The
sond is dropped on the manure in regular rows across
the ridges, the rows being from sixteen fo twenty
jnches apart, and the sced being mine or ten inches
asunder in ihe rows, and half this distance from the
Twows of the ridges. The earth in the fuwrrows is
then loosened by the plongh or grabher when horses

are employed, und by hend on small farms, ond is
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shovelled on the vidges to cover the scal. When the
plants appear three or four inches ubove the surfuce
they are moulded, that is, more earth is shovelled from
the furrows over the ridges.  In moulding potatocs the
shovel must be nsed with care, so as not to injure the
plants.  The further enltivation of lazy beds "eonsists
in forling, across the ridges, the spaces between the
raws, hoeing and weeding us often as NeCeSSary 5 and
in giving the plants a second moulding when half
grown, by forming the surface into raised drills, st
1 right angles to the direction of the ridges.

] This mode of grewing polatoes in drills aeross the
1

i

ridges, has many advantages over he common prac-
tice of planting them irvegulily over the wurface.
The one posscases many of the advantages of the
ordinay mode of drilling alrcedy described: with the
ather it is impossible either to i1l the spaces between
! the plants or keep down weeds,
| 4 On wet or unimproved land the lasy bed is the best
system of growing potatous; the furrows carry off the
superfluous water and keep the soil dry abeut the
ruots and tubers. By the lazy bed system, too, some
of the subseil is brought up to and mixed with the
surfuec sotl, and thus the ground Is partislly trenched.

LESSOGN XT.

] l Ture potato is propagated from its tubers, while all

' other farm crops are vaised from seed. The potato,
cart be, and is oceasionally, raised from sced ;. but
the tubers do mot usnally grow bigger than good
sized murbles the frst vear.  Tf the tubers obtained
from seed, called “scedtings,” be planted the year after,
taey produee tubers of a larger size, and if these be
aguin planted, full sized tubers can he obtained in the
third year.

Another peculiarity of potatocs raised frem seed is
it they are liable to < sport” or change; thal is, we

ebtain from the same sced tubers differing in shape.
sour, and quality. It s in this way that new and
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jmproved potatoes are usually obtained, and the neces—
gity for producing new varietios is rendered most mani-
{ost by the circumstance that verieties begin to show
gymploms of degenersey atfter they have bccn fifteen or
sixfeen years in use.

Each eyc of a petato tuber contains a germ capable
of producing a plunt. Tt is, therefore, usual to cug
socll potaloes nto “gets ;7 ond in order to avoid misses,
cuch set shoold contain iwo eyes. The whole tubers
are sometimes planted, bad thisis not enly unnceessary,
tut the stalks are so numerous that the tubers never
grow to the full size. Dlanting whole sced is admis-
&ible only when the tubers are ‘-,Il.ld.]_[ and desirable only
when the ground Is particularly rich, and the farmer
wishies to grow tubers of moderute size.

Tt is worthy of remark here that the germs al the
top or “rose™ end of a potato have quicker powers of
growih, and produce plants which arvive at maturity
gooner, than those at the lower or < root™ end.  Thas, if
the sets from the rose ends of a quantity of potatoes be
geparated from the sets at the lower end, and the two
lots be planted side by side, the one will arrive at
maturity a fortnight e wwlier than the other. By taking
advuntsge of thiy interesting fuet, we can make any
varicly of potatocs Lit\&’ or eurly, and thus to some
extent suit it to a given soil und “limate.

The seed shonld be changed oveasionally.  Neclaimed
hoz or moory land gives the best seed potatoes. It is
well to bear in mind in reference to all crops that a
change of sced does not necessarily vequire or render
it desirable fo ehange the varicty,

About 10U stomes of potatocs of average size cut into
sots will plant @ statete acre,

Potatoes may be classed into carly, late, and inter-
mediate.  Potatoes required for use in June, require to
be planicd belore Christmas, and to be well covered to
protect them {rom irost; thesc required for use in July

and August should be planted not later than Eenmfm .
a1 the late varieties should be planted in March or
the beginning of Aprll. FRefore the famine, the main
crop of potatoes was not sown in Jreland 11! May; but

i




Fdd AGRICULTORAL CLASR-BOGH,

it is found now that a crop sown ‘=0 lute is liable o
suffer more from the ¢ blight” than if sown in Fob.
ruary or March.

There 15 a greater number of varicties of the potato
than of any other farm crop; and of these the farmer
should sclect the kinds best suited o his soil, climate,
and market, Potatoes grown for seed are lifted befors
they are folly matured; but i lifted too soon they
shrivel up and are not so valuable afterwards. The
buli: of the potato crop requires to be stored and is not
lifted until the tubers ure fully matured, which is known
by the withered appearance of the stems.

SECTION V.

LEGUMINOUS CRODA.

LESSON XII.

Beans and pEase ave the principal leguminous Crops
grown in these eountrics, They are raised both in the
gurden and farm. Tu the garden the seeds are gathered
by hand: hence the words legumes and leguminous
(from the Latin ego, to gather), as applied to those
2Iops, '
Beans and pease are raised principally for their seed,
which is contained in pods; the straw or stalks (valled
also hanlm) is used for feeding cattle and for litter,
The bean { faha vulgaris) is, like wheat, best adapted
to strong clay land, It i3 extensively grown on the
strong clays or carses of Seotland, as well ag in the
elay-land districts of England, In Ireland we had
last year about 14,000 acres of beans, nearly onc-half
of which may be said to be grown in Leinster, and the
other half in Ulster; Connaught contributed only 30

acres, and Munster 1,000,  The acreable yield of

heans is about the same as of wheat.
The sceds of beans contain abont twice as much
flesh-giving material as the sceds of wheat: but the




LEGUMINGUS CRODS, 145

latter contains far more heal-giving material. Beans
heing so rich in the substance of muscle, are used in
feoding the bard-wronght dray-herses of cities und large
towns ; but they are too heating to be given alone.

The bean is cultivated in several ways, according to
its place in the rotation and other circumstances, In
the Fast Lothian six-course rotation it occupies the
same place as the potato, and the ground is tilled and
manured in the same wuoy for both erops. Bometimes
the hean is, like the potato, introduced into the same
place in the reotation as roots. In this case, foo, the
ground s tilled, drilled, and manured in the same way
as for potatoes. Sometimes, again, the bean follows
grass, and on good strong land it is grown after wheat.

The most perfect way of tilling this crop is the Hast
Iothian plan of growing it in ralsed drills, abouf
twenty-seven inches wide, the same as potatocs, After
the manure is spread in the bottom of the drill the
seods are doposited over it by hand or by a bean har-
row, af the rate of two and a-half bushels per statute
acre ;* seed and manuare ave then covered in by sphitting
the drills.  The after eultivation consists in drill-grab-
bing and harrowing, putting earth up against the
plants with the plough, and hocing and weeding.

Beans arc also sown with the drilling machine oun
the flat surface in rows from fifteen to eighteen inches
ssunider,  When the crop is raised without farmyard
manure, and the ground rich and eclean, this is 2 very
good way of growing it; but the East Lothian plun
has the advantage of cnabling the farmer to till, clean,
and manure the land the same as for a root crop.

Tn the north of Ircland and clsewhere boans are
often sown broadeust,  The ground being ploughed, and
horrowed when necessary, the seed 1s seattered by hand,
at the rate of four bushels or more per statute acre, and
eovered In the sume way as corn.  Very heavy crops
have been obtained in this way on the cluy lands of
Antrim,

* The seeds of the different varieties of beans vary very much in

sive; wnd as more seed is contained in a bushel of small than of larse
crain, the quantity of sced varies with the variety.
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An expe 5wy of sowig heang ie to drop the
seed cithor by Toned, or an appeestos atbached 1o the
tough, i every seeond ov third firrow as the land is

eing pioighed.  Whe plants grow in rows, the space
Yt en whiel can be grubhed and houd, ete.. as before,

The spring varietics of leuns ave sown from the Tsg
lf‘e:l'n‘uzn'; o the middle of Maran,  The variety known
s Hanssiun vr winter bean is sown in Uctober,

The bean crop should be sut with the commen reap-
ing-hook or sickle whon the upper purt of the stalk as
well us the leaves and pods acquire a browe leathery
dppearanee, when the seed separates casily from the pod,
and the scar (Aifwoa) Ioft on detaching the sesd be-
comes black.  Tn Lrelund the crop is not et in time,
sud the result is, that a good deal of the seed is shed
in harvesting i, and the straw is vendered almost
nseless for feeding purposes.  Scottish farmers generally
cut the erop at the proper time, and report highly of the
fneding quulity of the straw.

The erop being roaped ut the proper stage, and the
weather fine, it 1s allowed to remain a day or so in the
swuth, after which it is bound with eat straw uto
~heaves and stovked; and when sufficiently seasoned in
the stooks it is carried to the hageurd and stacked.

The bean is in this cimate subject to many casuul-
ties, which rewder it o precarions crop. Vi suffers
severely from the attacks of insects, one of its moss
avstruetive encmies being o species of aphis (eplis
Joler}, commonly culled “black dolphin fiy™ ar <collicr,”
which in certain states of the wenther is propagated
with great rapidily, and scon dedtroys the phlants, by

:1.t.mg oft the npper soft leuves, when the pods ave
heginmng to swell.  The only remedy we know is
wipping off by hand the tops of the plunts as soon as
the inseets ave detecled on thein,

The e, like the bean, belongs to the tribe of
Teguninoms plants. I is divided Into two clisses,
tanely, common garden pen {piswin sufivin), the sced
of whieh 1s white. md ficdd, or gray pea (piswn setivwn
arvensish, the seed of whicl is of a grayish colour. Tn
Jieland the pea is not extensively grown as o feld crop,as
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it 1s found very precarions.  The range of s0ils suited
o its growth s very limited. 1§ thrives best on light
ecaleareous soils, such as those on the chulk formation
in England, and van scarcely be raised with profit on
any other.  Unless the soil be peeuliarly favonrable to
theiv growth, pease cnconrage weeds, and showld not,
therelore, be grown befors or after a crop with a like
tendency.

Pease may be sown broadeast or in drills.  The drill
syetermn 3z preferable, as it enables us fo hoe the ground
and keep down weeds,  The widih of {he drills varies
{rom 51X fo twelve inches according to the condition of
the ground, and the average quuntity of seed is gbout
three bushels por statute acre. The seed should not he
deposited more than three or four inches beneath the
surface.  If the farmer cannot prooure a deilling ms-
¢hine, the ground, when duly prepared, may be nibbed,
the seed scattered broadeast, and covered in with the
harrew ; the ceop will then grow in rows. Un clean
and, the seed 1s somotimes sown broadesst, like corn.

The best time for sowing pease in this elimate s the
beginning of March, but the crop may he sown any
time from the end of February to the end of March,

When, from any cause, the pea appears thin or un-
promising, the gronnd should be ploughed up, and some
other crop put into it.

Rometimes a mixture of two-thivds beans and one-
third pease is sown. The beans support the pease;
and, it is said, beans ravely suffer meaehk injury from
the black dolphin when peas are mixed with them.
The secds of beans being much larger than those of
pease, the two can be easily separated by a riddle.

Pease are cut with the hook or sickle at the same
stage of growth as beans.  Freshly-cut peaso being very
apt to heat are not usually tied into sheaves for abont
cight days after reaping.  When bound, the sheaves, if
iry, are removed to the haggard and stacked; if not,
they are made infe stooks until they can be stacked
with safefy.

A good average crop of pease yields thirty barrels of
secd per statute aeve.
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SECTION V1

GEATN (RO

LESSOX XTTI.

Two great families of crops are raised for theiv seod,
numely, grain or corn crops, in which the seeds grow in
ears, and legaminons erops, whose seeds grow in pods,
or legum_m\ Wheat, cats, barley, rye are the grain
crops grown in the British islands. Maize, or Indian
corn, and riee, s0 extensively grown in warmer climates,
bel{mﬂ' to this class.

The grain erops (also called cercal crops and cercal
grasses) form the staple urticles of human food in
these countrics.  In 1346 Purliament carried the
measure well known as Free T'rade, which, by removing
duty previowsly imposed on nnportr'd corn, and thus
enubling the farmers of foreign conntries, w how climate
is well suited for wheat, to compete with British farmers
in their own warkets, has matorially lessened the
cultivation of comm crops in these countries. The
falling off in the cultivation of grain in Ireland is
shown in the following talle:—

¢ u

1H4T. RS

Apcres, Anros,
Wheat, . . . 743,871 ECLIEH
Oats, . 22000670 1414 80
Barley, Bel‘e, ani Rye, . . 345,070 181,504

1t will be seen that the falling ofl in wheat is rela-
tively greater thun in any other cereal, and this is
owing prineipaily to the cireumstance that our climate
is not a3 well sutted for wheat as for onts, burley, or
rye. A warm and dry climate is required io brmw
wheat to perfection, The best samples of this grain
1mpurtcd into Ircland for sced are grown in Kcnt
i Sussex, and other counties in the south-east of Fntﬂand
I the climate of which is both warm ad drv.  Very little
; wheat is grown in the west of lrelund, owing to the
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Hmate ; for example, in Shgo there

pumidity of its
wove only 224 acres under this erop in 18G4, while the
ares under oats was 40,021 acres,

The profitablencss of wheat depends greatly on its
price: end when this reaclies ls. 64, a stone, wheat
cut, on suitable soils, and by skilful sillage, be raised
profitubly in all distriets in Ireland exeept those on the
north-western, western, and south-westorn seahoards,
which have a vory humild climate.

The cat crep thrives well in Lreland. It not onky
bears, bub requires more moisture than wheat,  Therce
is no part of Lrelamd in which a farmer who tills skil-
fully conld not afford to sell oats ut 106/, a stone, helow
wlich we believe ils average prices js mov likely to
full.

Barley bears more wel than wheat, but not so much
as oots.  Barley has of lade vears well paid the farmer
who introdueed it into its proper place 1n the rotation,
and treated it in a skilful manner.

Wheat requires strong land to give the nceessary
support 1o the plants, The heaviest crops of it are
raised on loamy day,  Of all the grain crops wheat
answers best for what is ealled high farming, which
consists in keoping the land in high condition by liberal
applications of manure,

_ Burley thrives best in moderately loose soils in good
condition. Thus sandy loams give cxcellent crops of
harley. Outs grows well on a greater variety of soils
than wheat or barley ; it is the first kind of corn grown
on veclaimed moor or bog land; it is raised in clays,
gands, and all other soils, and 1t can be introduced in all
parts of the rotation, such as afier roots, after grass,
ete. 'The proper place for baxley is after roots, as it
requires the surface soil to be loose and rich. Some-
times it is grown after grass, but the produce is never
pqual to thut obtained after roots. Barley does not
sirike its roots to the same depth into the soil as wheat,
and, on this aceount, it sometimes follows wheat on
good rich land. As the two crops feed on different
parts of the soil the wheat does not injure the ground
for the barley. This is, however, a dangerous practice
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exeepl on very good land.  Clover is alnost Invariably
followed by wheat in Englund,  Wheat rardy follows
grass in Irelund, it wsnal place heing aficr potatoes
and reots.  The best crops of wheat raised In Ireland
have followed potatoes, the enltivation and manure for
which are benetivial to the wheat, Potatoes can be taken
ont of the ground in time t0 cualle the farmer o sow
hiz wheat in the beginning of winter, which is the best
time for putting It the seed ol this crop. Rools kave
1ot this advantage.

LESSOXN XIV.

Wresr {s commonly divided inte winter or autumn,
and spring, uceording to the season in which it is sow.
Avtunn wheat Is gown 1o autumn and winter, the
proper time depending on the soil, elimate, cte. Hpring
wheat is sown In February and Mavch, and a variety
called April wheat, is sown In the monih of April. FE=x-
perienee tells us that awtumn pays better than spring
wheat.

The oat crop 1s usuatly sown in Mavch, and barley in
April. A common saying among farmers is, that ali the
oats should be sown before Patrick’s Duy (17th March).
Bome variesics of oats, such as the - Dun,” or * Russiun
Dun,” admits of being sown in October. There Is o
strong fieeling growing among our best medern farmers
in favour of sowing barley caclier thun formerly, and
some of the heuviest crops of burley we huve seen were
sown in February., On land made dry and warm by
good management (including drainage when necessary),
the beginning of March appoars to be the best tine for
sowing this crop.

The thinner we sow any grain crop the earlier
it should be sown. When the sceds are scat-
tered thinly cach plant finds more food in the scil,
grows larger, and takes a longer time to come o
maturity than otherwise. This brings us 2t once to
consider the merits of the several ways In which the
corn crops ure sowan.  Theorctically spesking, per-
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in sowing corn requires the following conditions :
_—Jirst, T

. shd the seed Lo ovenly distributed over the
ground : secondly, that thespace ocenpied by each plant
he just enough amd no moere; and thirdly, that all the
qoell e covered to g uniform depth. In practice it is
Dupossible to eombine these conditions,

Corn is sown in four different ways.  Fhe fest and
sioeb commor, as it is the most expeditions sysem, is
1y scatter the seed broaduast, A good seed sower will
go over fwenty aeves 10 a day, and o indifferont man
will sow ten ar dwelve acres.  On elean land corn sown
Broudeast does oXtremely well In this climate.  The
asual quantity of wheut sown broadenst on good lund
varies from ten stone per statute acre ln wntumn or
winter to twelve or move in spring @ of ouats the quun-
tity varies from ten to sixfeen stone, according to the
climate, soil of the farm, ond season ; and the quantity
of barley sown is about the same. The poorer the o1l
and severer the climate, the greater the gquuntity of
seed required,

(orn is sown in drills or rows by machinery. The
wiillth of ihe drills varies {rom eight inches on poor to
twelve or more on good land ; and the quantity of seed
per statule acre varies trom five to eight stones, the aver-
rage being from six to seven. The principal advantages
of drilling corn are, first, the saving of sced, whichis at
loasi fonr stomes per statute acre; ond secondly, the
spaces between the rows can be hoed, which not only
admits air into the seil and about the roots of the corn,
but wlso keeps down weeds.  The cost of a good corn-
driliing muchine is beyond the meuns of any one of the
class of smull farmers in this country; bui several of
them could club togéther and buy a machine, which
they eonld use in common,

The third mode of sowing grain is by rithing, which
consists in throwing the soil inte small drills or 11bs by
u plough or » ribhing machine, sowing the corn broad-
cask over the ribbed swrface, and covering it with the
harrow. The crop grows in rows or drills.  Wheat 13
vory dvequently vibbed, and it is doubtful it a better
mode could be adopied on good land, but oats er
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barley are ravely sown in this wiuy,  Im ribbing, the
quantity of sced sown Is about the same as broadeastin .

Corn is sometimes dibbled. a process which consists
in depositing the seed in holes made at regular intervals
by an instrument called a dibbic. Tines ave luid out at
about the same width as the rows of drilled eorr, and
along these limes holes are made a fow inches asunder H
two or three sceds are deposited in cach hole, snd the
whole covered in. Two or three slones of wheat will
supply seeds cnough for dibbling an acre of land,  The
spaces between the rows, too, can be well iilled.  Dib-
bling corn, however, consumes too much time and labour.
In the present state of the labour market 2 tarmer could
not find hands enough to dibble uny considerable breadth
of wheat. Dibbling is admissible only on small plots,
such as those wsed for experimental purposes.  When
dibbling is udopted for this or any other purpose, the
crop should be sown as carly in wutumn as possible, for,
as already stated, thin seeding produces a late harvest.
There are some good varieties of wheat sced now before
the pubiic, raised by dibbling, and which Tequire to be
sown a forinight or so earlier than sced raised in the
COMMON WHY.

LESHON XV,

Muen valuable corn is wasted in Ireland by excessive
thick secding. It is not too mmch to say that if the
land of the country was well farmed, = saving of at
leizst two and a half stones of seed could be effected on
each of the two millions and @ quurter acres under
grain; and this represents ahout 32,000 tons of grain,
worth more than a quarter of o million sterling.
This saving cannot be effected until improved farming
becomes general, More seed is required under bad
than good farming., Heme of the seed ig killed by frost
on undrained or wel land; and when the soil is not
properly prepared, a great deal is buried so deep that
it never grows at o'l
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On the other hand, cxtremely thin secding. which
makes the harvest lute, is unsuited to our climate.

The preparation of the ground for any of the corn
eyops varies with its place in the rotution, the nature of
the soil, d&e. When the corn follows roots the ground Ls
plonghed, and the farrow slices broken down by the
furrow Lo produce o praper seed bed.  The grubber s
somutimes used before the harrow. A proper seed bed
being obtained, the sced is sown and covered by the har-
row. The number of harrewings required for covoring
the seed varies with the state of the ground; in most cases
rwo double turns or # strokes” of a good harrow suffice.

When corn follows beans the ground fs prepared by
ploughing, grmbbing, and harrowing, as just described.
The prepacation of grass land for corn congists, in the
first place, in plonghing the land as soon as circumn-
stunces will admit.  The oldest grass is first plonghed,
say in Janmary, and the grass of altornate hushanding
as soon after as possible.  If the grass be old and the
land well ploughed, the sced may be sown on the
ploaghed surface and covercd by the harrow. The sced
falls inlo the hallows of the ploughed surface, and comes
up afterwards in rows, Generally speakingit 18 necessary
to harrow the ploughed surface of one or two years’
grass before sowing the sced, for the sods break omn
being turned over, and if sced be sown on the ploughed
surface in this state, a good deal of it would fall through
the crevices and never vegetate. To prevent waste of
seed in this way the surface is, inthe first instance, har-
rowed ; the seed is then sown and harrowed in, and when
the harrow does not sufficiently cover the seed, u little
carth is scatéeved over it from the furrows.

Yorn sown in suturm is not rolled till spring. If
rolled after sowing, the roots of the young plauts are
liable to be thrown out by frost, that s, the roots would
losc their hold on the soil us it crumbles down affer
frost. Corn sown in spring is nsually rolled after the
seed s covered by the harrow.,

Wheat requires & good fira soil.  When, therefore,
wheat s raised on light land it is a very common prac-
{iec with large farmers to consolidate the ground by




154

AFRTICT LTI IIAL CLANS-100I.

heavy roller (Crosskill’s is the bost), or an fmplement
specially made for the purpose called a Tand- prosser,

Young corn plants are frequently injured by  wire
worrus,” which are the larvie of click beciles, und Lo
a less extent by other insect pests.

The ravages of these insects are checked by rolling
with the Cresskill, or a heavy roller of some kind
By applying canstic lime to the land their cgos wrc
destroyed.  Corn grown affer grass soffors most from
those pests. Good tillage, applications of lime, and
heay Y I‘Olll.l’l“' are useful preventive measures, li_\_'

‘out'hmg the grass, too, carly and deeply, the cggs of
the insects are destro}'{?d.

The grain selected for seed should be perfectfy sound,
and of good average size: the colour shonld be uniform
through the entire muss of grain, and pavticular care
should ho taken to sce thut it has not heated. Heed-
corn shonld he winmowed with great care, so us to
remove the seeds of weeds as well us shrivelled and
imperfect grains of corn.

It is found from ecsperience that wny variety of
grain bhegins to deteriorate after it has been grown for
a number of years inm the sime land. An oceesional
change of seed should, therefore, be made, and the
necessity for this chunge is greatest on the worst farmed
land. Good sound land produces the best seed corn;
and it should always be selected from o better soil and
climate than those of the farm to which it is hrought,
Beed corn raised in the best distriets of Great Britain
is sold in this country nnder the name of dngsrted soed
and gives the greatest return. As lhe price of this
class of seed 1 very high, the small farmers of the
country do not use much of it. Our advice to them is
to buy as much of the bhest imperted sced ev €Ty vear
as would give sced corn cnongh for all their Iand the
year ‘1ﬂbl‘. It is found that the first erop from Imported
coru is nearly as good for seed as the imperted grain
itself.
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¥ s, in this counlry, cut in one or otiwr of threc
s, namely, with the ICclEJJTl"‘ haok or sickle, seythe, or
saping mocline,  The corn is Fofl in the best state for
Bl rdmu‘ after the hook or sickle,  The sq'thc ig. how-

aver, o more expeditious und Jess cxpensive nstrument
tor cutting corn than elther hook o sickle,  One man
will mew an were of comm in the day;: four men are
vegnired fo reap an acre of wheat, five an acre of barley.
aml six an acre of oats, The eost of binding is much
ereater after the suythe than after the sickle; but on the
seore of cost the balance is greutly in favour of the seythe.

The sheaves of corn are looser and more permeable
to aly after the seythe or reaping machine than stter the
hovk or sickle; the crop is, therelore, fit for stacking
sonuer in the one vase than the other.

The hook is preferable to the seythe when the norn is
Indged or when from any canse it cannot be cnt in time.

A skilful man con mow corn very well with a com-

mon seythe; but it is better fo have a shorter blade
lor orn than for grass.  The mower should eut against
the standing corn, and a few picees of strong wite should
he fixed in the sned to catch the crop as it falls on
the seythe, and assist in getting it into a swath.
. After the corn is reaped or mowed it is bound into
sheaves, and these are made into stooks. When the
corn is cub before it is fully ripe and the weather fine.
it is wsual to allow it to remain to dry and ripen for o
day or half & duy in the swath, but in broken or un-
cerfain weuther it should be bound and stooked at once.
Corn dries quicker and becomes fit for stacking sooner
in small than large sheaves,  In this dimafe the sheaves
should not exceed ten to twelve inches in diameter ; wnd
there should not be more than twelve shewves in a stook.
A good erop gives thirty-six stooks of this size por statute
acre.

When, on being grasped in the hand, the siraw feels
dry und erisp in the stooks, the crop shoald he earried
to the hoggard and stacked, Tt i3 o common btui most
objectionuble practice to make the corn into small stacks
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in the fidd.  Toinvolves nwore lubour. and cuuses loss
of grain olten to the value of ten shillings an sere and
upwarils,

The sizc of the stacks shonld vury with the fucilities
for thrashing and other cirenmstures, Thus, when 4
thrashing muchine is wsed, it is sometimes found con-
venlent to put as mmch corn nto u stk as woukd keop,
the machine going for oue duy, )

A common mistoke made in building stacks in
this country is giving too high a piteh to the head,
under the impression that a Tong head i necessry Lo
throw off the rain. It ix quitc cuongh to have the per-
pendicular height of the head equal to Linlf the diamcter
at the base.  This gives a slope of 43°, and throws off
the ratn very well, and as it gives less surlace than o
higher pitch, less straw is wasted for thateh.

With a view of preventing corn from rotting and -
keeping vermin out of it, the stacks should be built on
Hostands,” redsed a couple of feet above the ground.
The pillars of these stands may be made of metal,
stone, or wood, Metal is the dearcst and wood the
most perishable, The frame which vests on the pillars
consists of & mumber of hars of metal or wood, the
latter being the cheaper and more suited to the eireum-
stances of small farmers. When the pillars are made
of metal they are cast in the shape of a mushroom, so
that when vormin climb the uprights they are pre-
vented from entering the stacks by the caps. When
the pillars are made of wood or stone cach should
invariably be capped with a piece of sheet iron or zine,
No loose straws or branches shomid be permitted to
proirude from the hottom of the stacks as vormin Jump
al and cateh them, and thus enter the corn,

When the farmer has no stands, and is compelied
to build the stacks on the ground, he should hegin to
build them by plucing a dozen sheaves in the cenfre, In
un upright position or nearly so ; these should be sur—
rounred by others less upright, and these again by others
still less 8o, and so on untilthe outer row islaid,  All the
sheaves wonld thus have a tendemey upwurds, which
would help to kecp the stack dry.
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The harvesting of corn roguires skill and cure. Tt
st be eut at the preper time and saved in a proper
way. It may be affirmed that the crop yiclds the
wl{‘ltCSt quantity of grain by allowmg it o come to
Fuli inuturity, or to become w hat s comumonly called oea:d

pipe. I ds tound however, that a great quultltv of
wheat and oats 1s shelled or shed, partlr‘ularv in windy
weather, when either is allowed fo advanee so Lar before

it is eut; and, ascordingly, good farmers always ent
these crops three or four days hefore they are dead ripe.
Barley, on the contrary. which is not lHuble to shed tis
seeil ke oats o wheat, is not ent until the erop is fully
ripi, which is known by the ear fnurning over and the
struw becoming vellow,  DBarley is not good for malting
i the erop be eut before the sced is fully matuved.
Wheat shoald be cut when the seed, on being pressed
between the fingers, has aequived the consistenee of
dough. The seed ripons in the stook afterwards ; and
it 1% believed that the qua]it-y of the flouris better when
the erop is eut ut this stage than when it is allowed fo
become dead ripe.  The same may be suid of oats,  The
early varleties of this crop arc mueh more Hable 1o
shell thun the late ones,

The guanfity of wheat and oats annually lost in
Tretand by not cutting these evaps in time s fully equal
o the seed sown ;3 and this for the two millions of acres
ander these two crops in 1364, fully amounts to one
million sterling !

This is a nutiona] disgrace which car only be removed
Ly diffusing agricultural knowledge among the farmers
of the comntry.

1a the ripening of corn and other crops a good deal
of the sactharine malfer of the plants is changed into
woody fibre, and as the latter snbstance 1s not nutritive,
the value of straw for feeding purposes is consider-
uhly less when the eorn erops are allowed (o hecome
dead ripe than when they are cut af an carlier stage.
Nt only, therefore, iz there a loss of grain by allowing
wheat and oats to bmome fully ripe. lw’rm ¢ eutting them,

but the feeding volue of the straw x geeadis Jossened,
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SECTION VIL

FORAGE AND LELREAGE (RGPS,

LENSON XV,

It ix wsual to divide forage and herbage plants infe
Lwo great classes, vix., artificial and patural grasses,
Aceording to this arrangement, vetehes, clovers, and tre-
foils are included in the class of urtificlul grasses, and the
true grusses alone are embraced wunder the head of nutural
grasses.  This elossification is very unsatisfuetory, inas-
ek ay the term grass cannot be properly applied to a
orap like vetehes, At present we do not propose to ender
upon & new classificution, snd proceed to give an seeount’
of the principal evops wsed for forage and herbage iz this
sonniry,

The Tane or verem (viea safied). is 2 vory useful
torage plant, and is usually divided mlo two varietics,
summer and winter., This sebdivison is nscless, be-
vause if the winter he substituted for the summer varioty
for u few scasons, it acquires the propertics of the
latter, and »ice versd.

Vetches sown in autumn become fit for feeding carly
in the following swnmer. Tt is o very common practice
te sow it after corn, and if properly culfivated, it is
removed In fime to be followed by turnips. In this
vase it 11 called o stolen’ crop, that is, a crop taken
off the land between two prineipal erops,

Assoon asthe corn is removed the stnbble Is plonghed,
the seed sown broadiast, and covered in with the har-
row. In some cases it becomes necessary to give a
turn of the harrow before sowing the seed, and to shovel
the earth from the furrows to give the nceesssry covers
Ing to the sced. A moderate application of farmyard
manure, Peruvian guano, or superphesphete of lime,
vousiderally promotes the growth of the erop, and well
repays the farmer for the outlay, The quantity of
munure applied shonld vary with the condition of the
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nid, Fen tons of furmyard munure, or from a hundeed
aurl o half to two owh of Pereviun guano will be found
o suitabile upplimti:_m on land of average quality.  The
farreyard manure is d.')]_'jL&.‘d hefore 1}10110‘}11]”1““ the land,
and the artificial manyre is spread on the ploughed sar-
fuce i the same way as the seed. Large farmers who
150 drilling maclines, sow the sced in drilis, ond even
e manure s sumetimes drilled in.

The summer vetel Is own in spring and summer, and
Ly sowing it at different periods. the farmer is cnabled
w keep up a suceession of feeding,  Thus it is sown in
suceession from January €111 May, the interval hetween
the first and second soswing bemg about a fortnight;
e interval gradually (,\t(’nd% us 't]]f‘ season advances.

The .1dvcmt1cw of the veteh crop, and the relative
nwerils of the antumn and summer kinds, vary with the
sysiem of farming pursned, and other circumstances.
In our own practice wo have heen enabled to keep up
a suceession of house feeding for cuttle without summer
votehes, but have found a moderate aree of antwnn or
winter vetches very useful, az they umally come in
botween the fivst and secoud cutting of ryc-grass or
clover.

On some soils the summer vetch is very wseful to
shecp farmers and others,  When sown alone the quan-
tity of vetch sced used per statnic acre Is sbout thrcn
bashels,  With the view of giving suppory to the vetch,
and preventing it from 1odgmg and rotting, it is usual
to mix the sced of vye or winter oats along with winter
vetol, and commen oats along with the summer vetch,
at the rate of about two bushels of vetehes to one bushel,
w1 o little less of corn.

We use oats in preference to rye for mixing with the
winter vetel, as we find that the vye runs to seed, and
s thereby detoriorated for feeding valuc before the
vetches are fit to cut.

The acreuble yield of vetches varies with the natwre
of the soil, und with the treatment the crop reccives.
Twenty tons have been somoetimes obtained, but this is
double the average of the counlry.  One obstacle to the
extension of the cultivation of vetehes is the cost of the
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seed ; but there i3 no reason why the farmer should not
save his own sced.,

Lveeryes ( Medicago satiea) 1s o plant with a perennial
Toot, which eontinues to grow and give fodder for several
vears, Its cultivation is confined to decp sandy soils,
on which it yields a large quantity of valuable feeding,
It is & favourite crop in the Channel Islands, and is also
grown on deep brashy soils in the southern districts of
England. It is little known as « field crop in lreland,
but we believe there are several light Hmestone soils on
which it would yicld a larger smount of cattle feeding
than clover or rye-grass, Lucerme continues in the
ground for eight or more vears, giving several cufiings
annually, and should therefore follow a manured crop.

The usnal time of sowing it is the middle of April,
and the secd may be sown broadeast or in drills; the
lakter is preferable, as the spaces between the drills can
be hoed from time to time.  The drills shonld be fifteen
inches apart, and with this width of drill about twelve
pounds of seed per statute acre are sufficient. When
sown broadeast twenty pounds or more are required.

When the ground is properly prepared lucerne gives
one cutting in the year in which it is sown, but this
cutting is rarcly a heavy one, and in ne case should a
second cutting be attempted within that vear, Tn the
second year two or more cuttings are obtained, according
to the condition of the ground, but the crop docs not
reach its maximum until the third yeor, after which, if
manured cvery autwmn, o profitable relurn is obtained
for about five years.

Saxrorx { Onobrychis sative) is another forage plant of
limited eultivation, and which, like lncerne, continues in
the ground for several years, 1t is deop-rooted. and has
the peculiar merit of striking its rootsinto, and thriving
on dry rocky ground, which resisis the growth of almost
any other forswe crop. (M the light limestons soils of
the Cotswold h111= and the chalk qm.Ls of Berkshire and
Hampshire, sanfoin formed, until the extended cultiva-
tivh of turnips, one of the main crops of the sheep
farmer, und even still it Is an important crop in those
districts. Tt has been cultivated so extensively in some
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places that the land has become tired or #sick™ of it,
and in eonsequcnoe other crops have been substituted in
its place.  Again, in the districts above referred to, it
is not unusual, when the land becomes sick of red clover,
to grow sanfoin in its stead.

Hanfoin may be sown by itself, like lucerne, but it is
frequently sown with a grain crop, in the same w a4y as
grasses and clovers.  When sown by itself in drills, two
or three bushels of seed are requi_rcd per statute acre.
It may be put into the ground a lttle earlier than
Incerne,  The general opimden iz that sanfoin, lke
lucerne, does not attain its full productive power until
the third year of its growth, and that it necd not be
broken up before eight or ten years. This crop is mown
hut once annually, and then depastured,

The produee in hay usually exceeds one ton, but
rarely amounts to two tons, per statute acre.

LESSON XVIIL

Crovers,—Several distinet plants differing widely in
their habits, are included in thisclass; the most wsually
sullivated being red clover, white clover, and 30]10\«
clover.

Of these red elover is the most productive. It may
be divided into two classes, the commeon or Mennial red
clover (called by botanists T wfolitin prafense blenna),
and the perennial or more permanent red clover (the
Trefolivm medium pereane), sometimes called *cow-
grass.”  These two specles sre not easily distin-
guished, and even in the seed shops one 1s often sold
for the other. Toth have a woody fibrous root,
which penetrates fo a considerable depth into the
ground, and which, by drawing nourishment from the
under soil, cnables the plant to resist drought, a pro-
perty that enhances the value of cloverin a dry climate,
sueh as prevails in the southern distvicts of England.
The root of the biennial species i3 thicker at its upper
end, and its leaves are generally smoother or less hairy
than those of the perenmial clover. The latter, as the

M
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name indicates, is the more permanent of the two, but
it is not, strictly speaking, perennial, as it dies out in
4 few years.

Both varieties of red clover are very valvable for
forage purposes, giving on land in good condition, two,
three, and sometimes four cuttings of green food in the
vear. When sown without other grass sceds, red
clover is allowed fo stand only one yoar in the ground,
and when as in the five-course rotation the grass re-
mauins unbroken for twe vears, it becomes necessary to
use one or vther of the mixtures to be hereafter given,

Experience teaches that when red clover Is repeated
at short intervals (such as omce in every four years
in the ordinary four-course rOt‘lthTl), the Tand becomes
what is called “clover-sick.”

In Lesson IT., we have shown that this is prevented
by lengthening the period of the recurrence of the erop
on the land, as well as by deep tillage and good manur-
ing. Tt is worthy of remark, that when land hocomes
sick of the common or biennial red clover, a good crop
of the perenmial speeies, or cow-grass, may bo obtained;
but the latter, when repested two or three times ut

_short intervals, also canzes clover sickness,

When red clover is sown alone, twelve to fourteen
pounds of secd per statute acre are required.

Wearte Crover, ealled alse Duatch clover (Tiifolium
repens of bolanists), Is a perenninl plant with fibrous
root and creeping stem. It grows naturally on a great
variety of soils, and is particularly abundant on the
soils of the limestone formation of this country,

In soils deficient in lime, this plant springs up natu-
rally atter an applieation of that manure.

The white clover 15 a swect and wholesome herbage
plant, 1s much rclished by sheep, and enters into all
mixtures of grasses for permanent pasture; but it is
not so valuable for forage purposes or for one or two
years’ grass.

Yzrurnow Cover, called a]so'(*ommon Trefoil (Medicago
lupuling}, has been pretty oxtensively grown both for.
hay and pasture.  For forage purposes it is far inferior
to the red clover, and its prmcxpdl merit consists in ita
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suilabloness to dry inferior soils, on which red clover
could not be profitably grown. On the chalk and simi-
lar soils of England, it is commonly mixed with other
ceeds, for one or two years’ grass in the four and five-
COTUNSE rotations, and its chief recommendation for such
o pnrpose, is that it grows with great eertainty, and
fills up the blanks that would otherwise oceur.

Avstxr Crover (Trifolivm hybridum) s a plant re-
antly introduced from Sweden.  As it grows on land
<k of red clover, its introduction hes caused consider-
«ble interest, but, compared with the latter, the produce
is v0 small that it is not likely to come into general use,
Cerusox Crover { Trifolium tacarnatum), called also
Tralian and scarlet elover, is & plant long known i the
rarden as a border annual, and which, in the various
L,ﬁor‘rs made to provide substitutes for red clover, has
roveived some attention. Like the Alsike Clover it is
not likely to come into general use. It is sometimes
s0wn in aatumn after corn, in parts of Fngland where
the harvest 18 early. The preparation of the ground is
nok expensive, and the erop is ready in spring, when it
proves wseful to sheep farmers.

&Y

LES#0N XIX.

We now have to freat of the natural or troe graszes
which, as permanent pastore and meadow, occupy

about one-half the land of Ircland. "There is no

class of plants so little understood, or so imperfectly

cultivaled in these coumtries. A high authority has

deelared that the grass lands of Eangland are a dis-

eruee to Dritish '!"’I‘l('ll]‘f:ml%tb, and it may be S‘lﬂ‘l}

stuted, that the grass land of Ireland does not give

onc-half the pmduce of which it is capable. The un-
productive state of our grass land arises from several

caitecy, the principal of which are, Tst, ignorance {on

the part of farmers) of the proper grasses to grow in

viven eitvations; 2nd, want of cure and skill in

Laying down the land with grasses; and Srd, want of
N2

o
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care and attention in weeding,
manuring the grasses.

Botanists tell us that 2116 species of true grasses grow
nuturally in the British islands, and of these 82 species
grow in Ireland. In this trestise we shall deseribe only
19 species,

1. Perewstat Rye-crass (Lolium Perenne), Fig, 31,
is a fibrous rooted plant,
which is raore extensively
grown on land nnder ro-
lation or alternate hus-
handry, than any other
British grass; and though
not A true permanent
grass, it is mixed with the
more permanent grasses
m layisg down land to
pasture, as it yields a good
crop while it lasts, and
many of the more perma-
nent grasses do not fully
develop themsclves for a
Veur or two.

This prass grows frecly
on a great varicty of soiks,
giving, when fairly treai-
edl, and onbeing cut before
flowering, two or thres
cuttings in the year. It
13 a good meadow grass.

There are severalvarie-
ties of perennial rye-grass
in use, solre helng more
permanent than others,
No variety of the grass is

cally perennial; hence
the name is mot strietly
correet.  Theless durable
kind is sometimes formed
mto 2 sub-eclass, called
annual  perennmial  rye-

and, when neeessary

’

Fre. 31,




The more permanent kinds of
give 4 good return for fwo years;
but after that they begin to dic
out, and to be replaced by other
2'_1"[‘5{3-‘:5{!5-

This grass iz not usually sown
alone ; but for the reasons already
stated, it should form part of all
mixtures for hay or permanent
pasture.

2. Irartan Rye-erass (Loelium
Ttelicune), Fig, 32, is o most valu-
s.ble grass, which was hrought from
Italy in 1833 by Messrs, Lawson,
the eminent secdsmen of IEdin-
bmrgh.  This grass is often mis-
taken forperennial rye-grass, which
it resembles in many respects, and
of which, some botenists say, it Is
merely & variety. Italian rye-grass
grows more in tufts than perennial.
Uwing fo this pecoliarity, when
Iialian rye-grass Is mown, the
ground, even when the crop is
heawy, appears not fo be half
covered with plants. Awns or hairs
usually project from the seed of
tulianl rye-grass, a character ab-
sent in the seed of perenmial rye-
£TASE.

Ttalian ryc-grass is ocapable of
Troducing more forage than any
other natuval grass we possess. It
comes in carlier in spring and con-
tinues to grow later in antumn than
perennial.  Under favourable cir-
cumstances it will, if mown before
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crass, 2 name which is in itsclf 2 confradiction. Under
ravourable circumstances the annual variclies last a
couple of years: hut they are by no means as productive
or suitahle for general use ag the perennial sorts.

perennial rye-grass

Fig., &3,




fiowering, produce four heavy cuitings in the year,
amounting, when the land is rich, to forty tons of
green grass {equal fo upwards of cight tons of hay)
per statute acre; but this is probably double the aver-
uge yield which can reasomably be expected. A plaut
that grows so rapidly, and gives so heavy a hay erop,
reguires the land to be rich and well tilled; indeed
its producs varies with the treatment, as regards ma- .
nure, tillage, d&e., which the land receives. Italian
rye-grass aptly illustrates & property which distin-
guishes the grasses from corn and other ultivated plants,
namely, that there is scarcely any limit to the extent to
which the grasses may be foreed, whereas, if land be
manurcd beyond a cerfain point for eorn the crop
lodges, and suffers from over luxurisnce. Italian rye-
grass is the only nutural grass sown by itsell'; and
when sown in this way it takes the same place in any
ordinary rotation as clover, It is mever safe to rely
upon it for move than two years; and when three or
* four heavy cuttings are obtained in the first year it
beging fo -declinc the sceond year. Sometimes =«
quantity of seed is shed by the first year's crop, which
grows up and increuses the second year’s retnrn. The
propriety of allowing the land to stand 4 sccond year,
depends on a great many circumstances, such as the
quality of the soil, the climate, d&e. This grass grows
more Iuxuriantly in the mild, moist climates of Ireland
and Heotland, and in the novth and west of England, than
in the drier climate of the seuth and soath-cast of
Lingland.

ltalian rye-grass is, like other grasses, usually sown
along with corn in spring, and this is likely to continue
the most-genersl way of raising it. 1t grows freely
with the corn erop, and the first year’s growth is cut
with the latter, and adds to the value of the straw.
- When the ground is very rich the gruss grows so rapidly
as to interfere with that free circulution of air among
the plants of corn, which is so necessary for their
bealthy growth. Sometimes, again, on such land the
corn lodges, and destroys the grass. To avoid these
injurles to the corn on the one hand, and to the grass on
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the othier, it 1s recommended to sow the grass in autumn
rather than in spring., In this case, the stubble is
plonghed or grubbed, and earefully cleancd as soon as
the eorn is removed in autumn, the soil is reduced 1o a
fine state, the seed sown, and covered in with the har-
row, When the harvest is early enough to admit of
the grass being sown not later than Sepiember this is
a good practice in rich land; but when frost sets in
hetore the plant has hud time to become suffieiently
strong in the braid it should not be attempted.

The author of this treatise has Introduced ITtalian
rye-grass after potatoes into the following four-course
rotation, whick he has practised with greaf success on
the smallest of the three furms attached to the Albert
Tastitution. First year, roots; seeond year, potatoes:
the potatoes are removed and the grass sown not later
than the end of Beptember for the third year's erep:
fourth, oats.  The two years’ tillage and manuring pre-
pare the fand peculiarly well for Italian rye-grass, and
1t is not foo mmch to say that the heaviest and most
profituble crops of Ttalian rve-grass raiged in Ireland
have been thus obtaincd.

LESRON XX.

3. Cocrsrootr (Dactylis glowerwta), Fig. 33, is a pro-
duetive grass, so called from the resemblance of its
flower stalks Lo a cock’s foot. It grows in all soils except
those which are saturated with water or foo light in
texture, s met with in all good meadow land, and is
readily known by its coarse leaves, which arc numerous,
strong, of a deep green colour, and grow with a great
rapidity.  Cocksfoot is generally regarded as a course
grass, but in reality it is productive and nutritious, and
its apparcnt coarseness arises from its strong and tufty
habits of growth, “When depastured for five or six years
it is said to die out, and gives way to the finer and smaller
grasses. 1t should enter info all mixtures for meadow
land. It thrives particularly well in shaded places, and
when mixed with the weaker sorts in such situations it
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becomes a support to them, and prevents their follage
from being rotted on the ground.

Fra, 33,

4. Trxoruy, or MEanow Catstatt (Phleum pratense),
Fig. 34, is another very valuable grass, introduced inio
these countries from America in 1702 by a Mr. Timothy
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}anson, after whom it is ealled, Tt is said to be eunlti-
yuted in parés of the Northern States of America az_;rl
Cunada to the exclusion of all other grasses, but in

Fia. 3. Fii. 30,

these countries it is never sown alone. Timothy is hest
adapted for deep moist soils, and is said to excel all
other grasses on strong tenacious clays, It also grows
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well on reclaimed moory ground. Tt should, therefore,
form purt of all mixtures of grass seeds for laying down
such lands for alternate husbandry or pasture. The
aftergrowth of Timothy is very light, which has hrought
it into distavour for meadow,

d. Meanow Poxrarn(Ale-
peourus pratensis), Fig, 35,
is the earliest of the valu-
able grasses, and forms a
larwre proportionof the herb-
age in our best pastures.
It throws out from the
crown of its root long,
broad, and sueculent loaves,
which are renewed with
great rapidity when eafen
down by cattle and sheep, a ,
circumstance which greatly
enhanees ity value for per-
mancnt pasture, Itanswers
very well forirrigation. As
it does not acquive its full
size for three years, and
throws up a compuratively
boare stem, it is not suited
for alternate husbandry.

6. RoveHE-srarxEDp Mua-
pow Guass (Por trivialis),
Tig. 36, is very generally
met with in good meadows
and pastures. It grows most
luxuriantly in riech moist
soils, and does very well in
the shade of trees and in
irrigated land, but gets
burned up in the heat of
summeron light dry ground.
1t throws out shoots from
the reot at the base of the
culms, which trail on the

Fre. 86,
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oist weather. These shoots begin to grow protty carly

inspring,butwitheritexposed
to the eftects of much sunshine
in summer; they, however,
shoot out again towards the
end of the season, when the
weather becomes more motst,
and continuegreen duringthe
groater part of winter. This
habit of growth fits it admir-
ably for growing in mixture
with the more upright kinds
of grasses,such as Italiun rye-
grass, meadow feseue, &

7. Smoorm-sTArEED Mea-
pow Grass (Pon pratensis),
Fig. 37, is not so valuable as
the last-named grass, which
it reecmbles in seme respects,
but from which it is distin-
gnighed by several well-
marked characlers. As the
names of both indicate, the
stem of the one is rougher
than that of the other. The
root oftherongh-stalked mea-
dow grass is fibrous or but
slightly creeping, whercas the
smooth-stalked species has a
croeping root. The smeoth-
stalked meadow gruss, too, is
the smaller plant, and has the
more open panicle of the two.
Asarule, grasses with creep-
ing reots thrivebetter in light
Jand than grasses with fibrous
roots, and smooth-stalked

Fre, 37,

oML

meadow grags is no exception to the rule. This grass
cannot be recommended for eultivation, except perhaps
to enter in small quantity into mixtures fordands which

are too light for more valuable grasses.
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3. Musvow FEscus (Festuer pratensis), Fig. 38, grows
abundantly on rich pasture, especially where the soil is
somewhat moist, but it is not well suited for light dry
lund. The stalks are strong and coarse ; but they are
greedily caten by horses and cattle,

Fua. 88,
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TESSON XX1.
9. Hanp Fescuz ( Festura durinsenla), Fig. 89, is per-
haps more abundant in British pasturcs than any other
grass. 1 thrives in a great variety of soils, but it s

Fia. 3%, Fic. 40,




174 AGRICULTURAL CTASS-DOGKE.

hest suited for dry light land, and forms a wvery large
proportion of our sheep walks, It resists the drought
of our summer, retsins its verdure during winter in g
remarkable degree, and is more productive than ity
dwarfish  habits of

arowth would indi- Fii. 41,

cate. It is a good i
grass to sow with

others  in  lawns,

when it is desired to

produce both apleas-

Ing effect and a good

return,

10, Sueer’s FEes-
CUE { Festuea Ovina),
Fig. 40, formaa large
proportion  of the
herbage of sheep
pastures, especially
those in elevated sit-
uations. Itis a small
2rass, sometines on-
Iy a few inches in
height, and is there-
forennfitformeadow
land ; but if is early
andd hardy, grows in
tufts, and has very
fine leaves which
have a nice effect in
lawns and ypleasure
grounds. It is not
s0 productive as el-
ther meadow fescuc
or hard fescue, but
the quality of the
mutton fed on if is
said to be smperior
to that obtained
from any other grass.
11. Canstep Dossran (Cynosurus Cristatus), Fiz, 41,
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ix a grass onl the merits of which there is a great diversity
of opinion.  Like meadow foxtail it throws up & number
of root-leaves of which sheep are very fond. Unless
pasture which contains much of this grass is kept elosely
«tocked, it throws up hard wiry stems which neither
sheep nor cattle eat, and which sometimes irritate tho

T 42, Yo, 44,
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eves of sheep, This grass should, therefore, be used
sparingly in laying down land to grass.
Dogstail has deep roots, which enable it to resist
drought.
Fro, 44. Fri, 45,
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12, Bwenr Bcexten Veevan Guass (Anfhezanthun
o foratun), Fig, 42, 1s not a productive grass: but it
bugius te grow carly in spring and continnes growing
up o & late period in antumn. Tt should be introduced
ca:ly to o limited extent into any mixture of grass seeds.
Tt is supposed to give ont the agreeable odowr so charac-
geristie of newly-made hay.

13, Froxry Grass (Agrostis Stolonifera), Fig. 43, has
a erceping root, cacl stolon eor joint of which is capnble
of sending independent roots into the ground and pro-
ducing an independent plant. This grass is quite nn-
suited to sandy soils or Hght lands of any kind except
those which contain a good deal of peaty matter; hut
il, gives a weighty erop on salt marshes and reclaimed
hog where other grasses would not thrive. It is also a
usedul grass on irrigated land, cspecially those of a
moory or peaty character.

Fiorin grass is propagated ecither from seed, or by
chopping up the plant, and planting the stolons in rows.

The foregoing list includes the most valuabie grasses ;
but there arc a fow others which merit o brief notice.

14, ¥FroaTive Bwuer (rass ok WarEr Grass (Fug
fudtans), Fig. 44, grows naturally in pools, the sides of
ditehes, and wet land, and 18 found very useful in irri-
gated meadows.

" 15, Woop-mranow Grass {Poa nemoralis), Fig, 45,
grows frecly amonyg trees and gives a good crop of grass
in woods where the finer grasses would fail.

16, Urrrent Liwe Grass or Sasn Griss (Elymus
arenarius), g, 46, is found useful in binding loose
gands, for which purpose ¢ its creeping matted roots
pesuliarly fit it Tt hag been nsed in Holland and else-
where for checking the encroachment of the sca.

17. 8ea-rEED or Mart Grass(Anunophily arundineeea),
Tig. 47, is used either by itself or 1n conjunction waitd:
the last grass for binding blowing sand, 1t has been
found so useful for this purpose that Acts of Parlia-
ment have been passed prohibiting its destruetion under
severe penaltios. This grass has been sometimes used
in the manufacture of coarse mats; henee the name mat

o

»
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We have next to notice two grasses of compara-
lively little vaive, but which are very abundant in

many of the meadows of Tretand.
18, Of these soft meadow grass, called also « Foid-
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shive Foy™ and < White hay ¥ (Holeus funotus), Fie,
48, 15 the more provalent, It i covered with sofi
downy hairs; and it is fonnd that all grusses of this
Kkind possess liftle value. This grass is little botter than
a weed, and yet we have seen wmeadows one-half of
which were composed of it.  Many furmors ars very
Tres, 49,
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fond oi buying what they call while hayvsced, but which,

being the sweepings of huvlofts, and composed princi-

pally of thesced of Holous lanatus are dear at any priee.

There can be no greater mistake than the purchase of

these white seeds, which are not only composed of the -
geeds of w orthlf’ss srasses like this, but L[‘(‘Lluc!lth EoN-
voy to the land the seeds of most noxious weeds, whose
eradication afterwards costs a great deal of labonr.

19. Cupsrixe Sorr Grass (Holous mollis), Fig. 49, is
another grass of the same class, often et within mea-
dow and- pasture land, but not to the same extent as
Yorkshire fog. (,Ibep.lllﬁ soft grass is not only downy
and Imnutriticus like Yorkshire icw, butit hasa creeping
root which gives it the charncter of a troublesome weed.

LESSON XXIL

A mreE clean soil is required to produce good crops of
the grasses; and a3 their sceds are small and delicate,
they also require the seed-bed to be extremely well’
pulverized.  We have scen that the plaee In the rota-
tion usually assigned to grasscs is after the grain that
tollows manured roots and potatoes.

Rarley is the best corn crop with which to sow grasses,
oats is next, and wheat the least suitable of the three.
When the grass seeds are carefully sown they grow very
well along with any grain crop; andthe complaints
eonstantly made that they do not thrive well with wheat,
are owing partly to the circumstance that wheat is -
u<ually sown in the stiffest and strongest land, which
I not the best for grasses, and to wani of skill and
eare In sowing them. Wheat, too, being generally sown
i autnmn, the ground becomes hard for grass sceds n
spring. which is the usual time for sowing them,

When grass seeds are sown with spring grain the
mode of operation is as follows:—The grain being
covered with the harrow to a sufficient depth, the groand
is rolled, the grass seeds evenly distributed, and har-
rowed in with a bush harrow, or sced harrow (svhich is
much lighter and has shorter tines thon a common
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harrow), and the ground again rolled. Tt has heen as-
sortained by careful experiments that grass seeds should
not be covered to a greater depth than half an inch.

When grass seeds are sown with autumn wheat, the
eronnd is lightly harrowed in the first fine weather in
spring, the seeds sown lightly, harrowed, and rolled as
before.

A dry ealm day should be selected for cowing graes
seeils.

Instead of being sown along with eorn, the grasses
are sometimes sown by themselves, autumn or spring
time being selected for the purpose, aecording to circum-
stanees.  Mention bas already been made of the practice
of sowing Halian rye-grass by itself in antumn; this
is a fast growing plant, and gives a full crop of forage
the vear after.  Mixtures containing the finer grasscs
do not grow with equal vigour, and ave not, therefore,
equally well adapted for antumn sowing.

“1n a very favourable elimate they may be sown after
corti, by cnltivating and cleaning the stubble, but in
most cases the finer seeds wonld not attain sufficient
strength by the time frost nsually sets inm.  The best
season for sowing grasses by themsclves is, therefore,
spring or early summer; and the practice of sowing
grass without a corn erop adopted only when the object
JIs to produee a good crop of permanent pasture in the
shortest possible tiree. In this case the best plan is to
sow the grasses after a mamured root crop; and we
have known farmers whe, in order fo bring the land
into a rich state for pasture, grew two manured root
erops in succession before laying down the land to
grass. The grass seeds are sown by themselves with
advantage, when a man takes up land in poor con-
dition, and wishes to lay it down fo permanent pas-
turc at once, and when it would not produce a crop of
grain without injury £o the grasses. A corn crop is
thus sacrificed; and it depends on the circumstance of
the case whether this is likely to be compensated for by
the increased productiveness of the grasses when sown
alone.

Clover and grass seeds are commonly sown by hand;
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but they are more evenly distributed over the ground
Ly a sced barrow, specially made for the purpose,
Sometimes the clover and grasses are mixed and sown
together, and when a machine Is used this answers vory
well, but when sown by hand it is usual te sow the
ij clovers and lighter grass seeds separately.
,i : 1n the Appendix will be found lists which, along with
the observations already made, will, it is hoped, be usc-
ful to the young farmer in detcrmining the kinds and
guantities per acre of grass sceds to sow In any given
plage.  If these lsts “be carcfully followed, genuine
seeds proeured, and the land be clean, rich, ‘md pro-
perly prepared, the herbage will he ploductl»c and
profitable ; and if any of these conditions be wanting,
the produce and profit will be so much the lews.
There is not, perhaps, in Irish agrieulture a more
glaring defoct, or one calling wore for immediate
improvement, than the wmode of raising grasses,
Homotimes the furmer does not sow any sceds ut all,
bt allows the land to cover itself with whatevor
grasses it throws up naturally. Again, thousands of
small farmers allow land to run to grass when it is
reduced by corn crops and mismanagement to such a
state of poverty that it will no longer yield even a
middiing crop of grain. The land is then allowed to
rest ltself in grass, This is a ruinous and miserable.
system, The herbage that grows under such cireum-
atanees is eomposed partly of indifferent and bad grasses,
and partly of weeds, and leaves no margin for profit. It
is true that this poor herbage 15 capable of inercasing
the quantity of vegetable matter in the soil, and as the
comhustible part of this is chicfly drawn from the
almosphere, the soil is thus (’IlI‘lL,}.LLd but 1t would be
coriched to a greater cxtent, and in a shorter time, if
grasses of a good description were sown and properlv
treated, There is no family of farm crops that gives a
better return for good tillage and judicious manuring
thar the grasses.

In conclusion, it may be stated as an axiom in prac-
tical farming, that land should never be laid down to
pasture unless it is clean and in good heart.




FORAGE AND HERBAGE CROTS. 133

LESSON XXII1I.

Havuaging.—In order to oblain from a given arca of
wedow land the largest quantity of nutritive feeding,
the first question which merils altenfion is, at what
stage in their growth should the grasses be cut?

Now, we find that the grasses, while the blades are
young, contain mere water than at any subsequent
p(‘nod that, us they grow in size and vigour, sugar,
tat, and nitrogenized matters are produccd lhd.t up to
& cortaln stage, while they increase in Tulk, the qunthtv
of a given \i’&}ght of thut hulk is improving. If per-
mitted to grow bevond this stage, the quuntity of woody
fibre Is rapidly increased at the cxpense of the sugar,
and the guality deteriorates, so fur as it depends on
this eonstituent.

Tt may be regarded as true of ull meadow lands, thut
the weight of the crop is actually lessened by being
allowed to ripen ifs seed. There are, it is true, o
few grasses which yield more when ripe than when in
dower; but they never predominate in well lald-down
lund ; and even should the acreablc produce, when the
grusses ripem, be a little greater thun when in Hower.
}f‘t it would not be coomomical to allow them to
advance to that state, unless the excess so ohtained
excceded the loss which s luvariubly sustained in the
aftermath when the plants are allowed to mature their
seed before being first ent—a loss which, on an average,
awmounts to half the bulk and value of the aftermath.

We may, then, safoly assume that, so far as the
quantity of the produce (including the aftergrass) is
coneerned, we obtain the maximum by mowing the
grasses When in blossom.

The time-honoured practice of ages may in this par-
ticular instanee be sately followed. Tn all periods of
the historic age the haymaker has heen advised to mow
when the grasses are in flower.  Pliny says, * the time
of cutting is when the stalks begin to lese the flowers
and to harden ; it cught to be cut before it withers”—
an advice to which, after the lapse of centuries, little
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can be added, and which shows how old Iz the idea
that the maximnm amount of nutriment is yiclded by
grasses when in full bloom,

. As, however, al grasses do not flewer at the sume
%id time, the following rules may be observed :—

1. Ttelian rre-grass should always be mown oo the
appearance of the flowers, This grass s such a fast
grower that, if cut at this stage, a second cutting is
I obiained oqual to the first, and, on good lund, a third

and fourth very little inferior.

2. Ordinary rye-grass muy be allowed to produce the
flowers,

3. Clover iz best cut when the hesds are in full
blossom.

4. Mixed meadows shonld be mown when the bulk of
the herbage s in full flower, or when the seeds of the
carliest grasses are fully formed, such as sweet-seented
vernal grass, meadow foxtail; and the late grosses, as
crested dog’s-tail, und meadow fescue, are just bepin-
ning to produce the floral organs, Timothy, Italian

1] rye-grags, perennial rye-grass, and eock’s-foot generally
i} flower during the latter half of June, which, as thesc
grasses constitute the great hulk of good meadow land,
is the mowing season.

LESSON XXITV,

L Meowixe 15 frequently commenced carly in the morning,
amd, provided the farmer is duly prepared to attend to it,
the more quickly the operation is perlormed the better.
We must not, however, mow more thar ean be properly
saved. When both mowing and saving are performed
by mannal Iabour, the usual ostimate is twonty rakers*
to every five mowers. This was the estimate of Middle-
ton in his well-known Essay, the best, perhaps, written
on the subject, and it was endorsed by Arthur Young in
his #Farmer’s Calendar,” The proportion is, however,

¢ *This should be taken to include 2ll operations connecied with
i 2a¥1ng the crom.
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a very fluctuating one, as every practical man knows,
we would advise the farmer to have the number of
yokers in oxcess. At the haymaking scason therc can
he no difficulty in finding profitable employment for a
fow extra hands,—the hoeing of turnips and the keeping
down of weeds are ready sources of oceupying them,
and when the necessity arises, a strong force ean he
brought o bear on the haymaking.

The ruling ides in the saving of hay should be to allow
it to remain in the field as short atime as is absolutely
necessary, and to rick it as soon as it can be done with
safety. The time within which this can be accomplished
varies with the succulenee of the grass. In the case
of rye-grass and mixed grasses from light or dry soils,
the period may, by skilfal management, be reduced to
{hree days ; in moist or low-land meadows, it takes a
fow days longer.

To vender the practice as intelligible as possible, we
will follow the management of the grass tedded en the
first day. About 11 o’clock, a., on a fair day, in the
castern counties of Treland, the molsture on grass mowh
before 9 o’clock, a1, will be so far dissipated that it may
be tedded. A tedding machine will, from 11, a3, to 2,
.31, g0 over the ground cut down by a mowing machine
from 5 to 9 o'cloek, A ; and it will have gone over the
same ground a sccond time, giving the baekward and
slighter stroke, by 5 o'clock, »ar.  The subsequent
managernent of the crop may differ somewhat, aceording
to cireumstances. It is nsual to begin to ecolleet into
rows with the horse-rake the portion first tedded carly
ju the afternoon—say, two hours after the tedding—
taking six swathes or so to the row; and immediately
after, the rows are made into fork or grass cocks, which
should be all formed before dew begins to fall.

In uncertain weather, the lap-vock systern may be
adopted in preference to that deseribed,  Tn this case,
two swaths are collected into one ; the lapper takes up
an armful of the hay, weighing half a stonc or more, and
dexberously wraps it together, using both hands and
foot, and turns it overin a compact mass, ¢ which looks
Tike o bundle of green cloth turned upon its mouth, and
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Jends off mawh vein.”  An expevienced hand will lap as
fast as two men or women will collect the swaths with
hund-rakes, and the three will make up a statute acre
during the course of the evening. This system has long
been practised by intelligent small farmers in the North
of lreland, where, notwithstanding the broken limate,
pood hay is frequently made. The system is safe and
expeditions, and Is, perhups, the best whick the small
farmer could adopt. The horse-rake may be used, but
nob with the same decided success as when a larger
number of swaths arc gathered together. The lap-
covks present u very large surface for cvaporation, and
it is astonishing how soon the bhay will dry up after
rain in those little heaps. Rye-gross hay has been
' carried ” from lap-cocks into the rick on the day fol-
lowing that on which it was mown, and sweefer or
better hay need not be desired.

The extensive farmer, who has often the produce of
twenty or thirty acres tedded at the same fime, may
find it impossible to procure hands enough o make his
Lay into grass or lup-cocks. What, under such cir-
cumstances, is to be done?  Simply to collect the
bay into wind-rows, and leave in that state over
night. In this loose condition it will colleet more dew
than in cocks, and if raie sheuld fall daring the night,
it will readily pass through the hay, and wash out some
of its soluble constituents. But there is no sMernative.
The system is not recommended for genersl adoption,
bt as the best that can be caried out practieally on
very large farms, and in the present state of the labour
market.

We have thus detailed the principal operations of the
first day. It is not meant that the hours of the day
which huve been mentioned can be adhered to in all
cases.  On the contrary, tedding can be begun much
eurlier in the forencon In some places than in others ;
the dew, e g., rises an hour earlier and falls an hour
later on the cast than on the west and south-west coast
of Ireland. And again, wo are far from wishing to
convey the idea that it would be injudicious to ted on
the same day any portion of the hay mown after nine
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oclock. Mo one adheres to any such arbilrary rule.
(rass may be tedded in three or four hours after 1t is
oW ; ‘md accordingly, wome of the grass cut after
jine 6 L].Ut’_k AM., on the first da} may be tedded on the
wame day, and, i time permits, iv may be made into
aacks in the cvcning.

LESSON XXV.

Brroxe procecding any further, it is well to make two
romarks:—Ist. That the cleaner the spaces between
the rows or cocks are raked, the carlier will the dew
rise off the ground next day, and the sooner can the hay
be spread out to dry. 2nd, Should wot overtake the
{armer in hmmalxmﬂ—nn matter whether it be in
grass-coeks, Llp cochs or rows, or in the swath—the
safest plan is not to meddle with it;* for, cach time
that we furn or disturb it, o fresh surface is exposed to
the solvent and cleteriomt-ing action of the rain. But
it it ghowld rain for several days, the portion on the
around would rot, so that it would be aless evil o turn
thb hay at some im ourable moment than to allow it to
remain undisturbed wntil the under side of the grass
wets discoloured.

With these remarks wo proceed to notice the opera-
tions of the second day., The mowing, of course, pro-
ceeds, and the grass mown this day must receive the
same ireatment as yesterday's.  The grass-cocks made
last cvening must, if the day is favourable, be spread
out on the cleared ground in a layer, the thickness of
which depends on the guantity of moisture already
evaporated, and this can be judged pretty well by the
handling of the hay; it is rarely spread out ever more
than half the ground; the thinmer it is spread and
the more flcqucntly it is turned, the seoner will it be
fit for ricking. Should the day epen with a doubtful
aspect, in.stcad of spreading out the cocks, they should

* For this suggestion we are far from wishing to claim orlmnaln\
]L i5 a2 ofd as the da uys of Columells, whe assur ed T.he farmers of Iiis d dar,
thar % if prass is wet, it is vain to meddle with it.”
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be simply atred by Lifting and turning over, wholly
or partially, the upper half; and if it should rain,
they ean bo readily restored. If the day is fine, the
cocks should be spread, as the hay requires, under or-
dinary circumstances, at least two days’ thorough airing,
In the afternoon of this day the grass which was cocked
last eveming, and of which we have been speaking,
should be collected into lurger rows, and made into
lurger cocks, The mansgement of the lap-cocks made
Inst evening is somewhat similar: the lap-cocks are
spread out, turned, and made into fork-cocks in the
evening. In drying weather, and when the crop con-
sists principally of rye-grass, or is the produce of dry
upland, the hay will dr} sufficiently in lap-cocks; and
under these circumstances it is unnecessary to disturb
them.

When the wind-row system has to be adopted, the
hay is also spread out, as in other cases, as soon as the
dew is off the ground ; it is turned during the day, and
in the evening made into wind-rows of about double
the size of those of the previous evening.

On the third day the same processcs are to be gone
over—the hay is spread in the foremoon, turned, and -
made up again if not ready to be fransferred to the rick,
Now, on ordinary meadows, no matter whether the fork-
eock, lap-cock, or wind-row system be adopted, the crop
has been safely *carried’” home on the afternoon of the
third day, provided no rair has fallen in the meanfime.
It 18 advisable, therefore, that the quantity saved cach
day be carried to the rick, and thus removed from the
possibility of suffering injury from rain, &e. It will
naturally oceur to the practical reader that hay cannot
be carted and ricked as ceonomically in small as in large
guantity; bot this is & minor vhjcclion, If the farmer
has a rick eover or a hay barn, he can spread the quan-
tity “earried” cach evening in a layer over the entire
arca of the riek. A man and a boy can receive the hay
from the carter, and spread it as we recommend.

Without a rick cover, or some other protection against
the wet, hay is less safe in a thin layer on = rick
than in field-cocks. Bui we insist that every farmer,
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no matter whether he saves & tons or 100 tons of hay

somually, should possess some such means of protecting
she crop. Withous it he eannot ealenlate with cer-
tainty on making first-class hay. We vepeat, then.
that on the afternoon of the third day the hay mown
on the morning of the first may be carried fo the rick.
ovor which the rick-cloth should be placed: and, in
order to prevent the deposition of dew on its inner side.
the ridge pole should ineline at a considerable angle.

Ag early next morning (if dry) as evaporation com-
menees, the riek-cloik should be wound off, s0 as to ex-
pose the layer of hay to the further drying action of the
sun; and on the .J,pnroach of a shower, or 'EOW.J.I‘d‘-‘s dew-
full in the evening, the rick must sguin be roofed over.

Covers of the best canvas, 40 foet long hy 30 feet
hroad, and fitted with pulley blocks, ropes, and spars, as
shown in figure 50, can be made in this country
for about £15. The eover is mounted by erceting a
spar about 10 fect longer than the height of the rick,
is fixed at each end of, and sceurely fastened by < guy™
ropes; a ridee pole is made to rest on them, and on
this s placed the cover which is raised to the requived
height by means of pullevs,

Fig. 30,

; o
B e i M=

The hay as it 1s ready—swhether on the third, fourth,
or Bifth d oy after 1t is ent—is < carried” and pub on in
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a layer which has the advantage of next day’s drying on
the rick,

In the foregoing narrative we hiave assumed that ne
rain has fallen dwing the saving of the crop. Should
rain fall, it will delay the carrying; but the farmer iy
net to blame for this, and can only regret what he
cannct help. He is to bide his time; and, when the
sunt shines auspiclously once more, ig to re-open his
cocks, turn the hay, if there be time and a prospect of
its being done with safety, and carry it howme on the
first favourable opportunity.

LESSON XXVIL

Tw nearly all works on agriculture the rules prescribed
for making hay from clover and other **artificial grasses,”
are different from those for the natural grasges. It is
said with iruth, that the leaves of clover are more
casily in Jured than those of ordinary meadow grasses ;
and that in conscquence, the former should be « gently”
turned, and not tossed about by a tedding machine ! !
Every man acquainted with haymaking on an extensive -
scale will agree with us. that, however sensible smch -
remarks may appear, they cannot always be followed,
The farmer should thcrcfore turn over his clover -
earcfully as svon as its upper surface gots a little dry, .
the large farmer using the tedder for the purpose. A
fow bits of dried leaves may get broken, but, com- -
pared with the injury done by rain and sun, in -
the slow practice usually adopted, the injury done
in this way iz very smoll. It must, however, he
borne in mind, that while the average guantity of mois-
ture contained in the most valuable natural grasses is
about seventy per cent., the elover and trofoils en an
average contain eighty per cent. of it.  And aceordingly
we find it takes about a day or so longer to make elover -
hay than upland meadow hay. .
Frequcnt mention has been made of the hav-rick, on_
the making of which we huve to offer a few additional
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sorearkt,  The hay is built on staddles or stands. The
wraddles are usually made of stones, loesely thrown to-
gother; but such a site becomes the resort of vermin,

which {aint and destroy a portion of the hay, The I'l(,]x
may be built on metal stands, which are now se com-
monly nsed for corn. Many intelligent agriculturists
prafer, es being egually cfficacious and cheaper, the
erection of three narrow walls, about 2 ff. § in. high,
and running parallel with cach other the entive length
of the rick; across which are laid spars of wooed or
tranches of trees, the interstices of whieh are filled in
with brushwood. The hay is then laid on; and if this
be done carefully, there need be no apprehension of its
undue fermentation. In any case, the following maxims
may be borne in mind.—1. To break up the lumps of
har, and to spread it evenly. 2. To employ as fow

cople as possible in tramping it; and to take great

care that those so employed will walk equally over all
parts of the rick, so as to prevent the unequal compres-

sion which would otherwise ocenz,

To check  the fermentation of hay ricked in the
ovilinary way, various expedients are resorted to. The
most common plan is to form chimmneys by hawling wp
as the work proceeds, at intervals of 8 or 7 yards, well-
stuffod bags,  These openings should communicate with
the external air by & vent running horizontally at about
one-half the height of the erown of the rick., The
vent may be formed of three long spars, united into a
Iong crib by 18 in. pileces of wooed nailed across them,
the transverse gection being in the form of a triangle,
resting on its base. It must be confessed that the hay
exposed to the air in these ventilators will suffer from
contaet with it; but with soff meadow hay, hurrtediy
saved so as to avold raim, &e., in the field, some such
plan is absolutely necessary. A suitable mode of ven-
tilation, free from the objection rajsed against open-
* flues, may be adopted.  Cribs similar in shape, but dif-
ferent in construction to that described, may be laid
across the rigk at differemt heights, and at an inclina-
tion to perniit the escape of any gases that may he
generated, as well as of the heated air; and by having
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their transverse section a little greater at the higher
than af the lower end, they could be withdrawn when
the hay is out of danger. = Each adjacent peir should
incline to opposite sides, so that, by being simultan-
ecusly withdrawn, the vick may not be twrned to one
side.

Most cattle and horze feeders agree in thinking that,
a gentle fermentation swoetens hay, and also acts
beneficially, by aiding the precess of digestion. Bug
highly-fermented or mow-burn hay is said to produee
an excessive secretion of urine in horses, which wealkens
1hiem, and it has been often known to produce abortion in
cattle. A high degree of fermentation in hay is generally
suoeeeded by fungl (such as Pendeillium and dspergill);
and there Is every reason to helieve that the spores of
these are poisonous. It Is found very useful to sprinkle
gult over each layer of hay. It (1) sweetens the hay,
and aets as a condiment in the animal system; (2) ab-
gorbs moisture, and thus checks fermentation; and (3)
destroys insects, the eggs of insects, and the spores of
fungi. A stonc and a half of salt to every ton of hay
will be found sufficient for ordinary purposes; a little
more may be used with soft and Inferior hay.

The practlce of putting on the rick a few layers of
straw has also beer recommended. COat straw is the
bost for the purpose. 1t serves two advantages: 1st,
as the straw which is a year old contains much less
water then fresh hay, it prevents an injurious degree of
fermentation in the rick; 2nd, the hay sweetens the
straw, and enables us to feed with it more largely than
is usual.  Straw has been snecessfully mixed with hay
in the rick for a very long peried; and ne doubt it
would be more general were it not that the year’s supply
of straw is nearly all used at haymaking time. A wee
or so after the rick is formed, and when it has settled,
it should be curefully thuatched,
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LESREON XXVITL,

An Inguiey into the Loss arising from the present
defective Mode of managing the Heay Crop.—Of all
the operations of practical agriculfure, there is none,
porhaps, more slothfully practised by the TIrish
{armer than that of hay ma]unﬂ' While many an in-
dustrious man labours hurd to produce good crops of
corr, and to lay down his land in a dean state, we find
a recklessness in saving the hay crop which causes sur-
prise and astonishment. The Scoteh farmer, too, seems to
have neglected this branch of husbandry to a degree
which almost defracts from the national execellence of
Scotch agricuiture. The anther of ¢ The Book of the
Furn” describes the national defects in Scotch hushandry
in language which is equally applicable 1o Ireland.
¢« The Beotch practice,” suys that cxperienced author,
¢« allows the grass to lic on the ground, when cut, till
it is bleached by the rain, seorched by the sun, rotted
by the growth of the aftermath penetrating through the
swaths 3 puts the weather-beulen swaths together as
fust as possible into as large cocks as will keep the hay
without heating; and permite these cocks o stand on
the ground Il the grass under them is destroyed.”

The hay crop suffers deterioration chiefly from the fol-
lowing causes:i—1st, rain ; 2nd, loss of fragrance by fer-
mentation,&e.; 3rd,lossol colouring matter; 4th,it is al-
Towed to remain on the field until a portion of 1513 rotted
away; and this again involves loss of aftermath.

1. Hay contains a considerable quantity of matter
sohuble in water, varying, sccording to experiments on
our own hay, from 6 to 8% per cent., and all of which
is Hable to be washed uway by excessive rain.

With the view of determining the solvent action of
rain on hay, the author caused two specimens made
from the same grass fo be analyzed.  Both were mown
at the same time. One was saved without any rain;
the other was saved in the open field in the ordinary
way, and received, while drying, a fall of 0-303 inches
of rain, as indicated by an acenrate rain-gauge; the
result was, that the constituents which may be regarded
]
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as nutritive were reduced from 50-09 to 45912 per cent,,
or say 1 Ih. in every 100 lhs,; and as every 100 Ibs, of
this hay contained only 50 1bs. on which its value as food

depends, the money value of the hay suffered to the extent

of 2 per cent.  This gives a deterioration of about 1s. Ged,

per ton, or 3s. per statute acre all over Ivcland.  When

1t 18 concidered that we often have a fall of half un inch

of rain in the day at the hay season (and in some places

it is as much as one inch), there can be no difficnlty in

comprehending the powerful solvent action of rain;

indecd there is reason to suppose that it will be in pro-

portion to the amount of rain-fall, so long as any seluble

matters remain in the hay. And it is necessary to stafe

that the solvent action of rain is not confined to the

porticn merely soluble In cold water; for it was found
by Thompson that while 3872 lbs. of grass contained

23 Ibs. soluble in hot water, the resulting 100 Ilbs. of
hay contained only 16 Ibs., showing a loss of 12 Ibs. In

every 100 lbs. of hay. Coupling these considerations

with the rain-fali in Treland, we will not be considered

to overstate the case when we asswme that, during the
process of haymaking, the Irish farmer permits the rain

to run away with 5 per cent. of the valuable consti-

tuents of the crop.

2. The loss of the fragrance of hay deteriorates its
valne to an extent which has never been cstimated,
and which it is not easy to determine. The peculiur
fragrance of hay 1s prodnced by a volatile organie com-
pound { Cowsnarin), which is veadily extracted by alcohol,
and which does not directly contribute to animal nutri-
tion, but which is, neverthcless, beneficial, It is,
probably, the same eompound which imparts any extra
value they possess to those cattle foods which are puffed
off ab such exorbitant prices, In excess it produces an
injurious effeet upon the brain of all animals; but in
moderate quantity it incites a healthy action ip the
glands that secrete the saliva, withont a due quantity
of which all the nutrient constituents of the focd (hay
included) cannot be digested and assimilated.

‘When hay ferments, the aleohel, in the presence of
water (rain), dissolves the coumarin, and thus dissi-
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pates the iragranve of the lay, and deterforstes its
velue.  And, though we cannot fix with any desree of
aceuracy the injury dome to the hay, vet, in practice,
we find a difference of 50 per cent. between well-saved
and very badly saved hoy from the same ground. This
difference could nof be produced by the aection of any
amuonnt of rain in washing out the soluble nuiritive
eonstituents of the hay, nor to the loss of fatty maticr,
and must, in 2 great measure, he atfributed to the medi-
cinal action of the conmarin, precisely in the samc way
g8 the seeds of the Foonu Greek (Tvigonelle fommn
fircecer) uit 1n the prepared cattle-foods now seld to the
pubiic.

3. The natural green colour of the grasses should, as
far a8 practicable, be preserved in converting them into
har, The colouring matter is a vegetable fatty or waxy
hody, named Chlorophyll or Phytochlor, which, like
eowmarin, i3 scparated by alcohol.  When the grasses
dry in the open air, this substance becomes oxtdized,
and the more oxygen it takes, the more the colour
changes.  The autumn tint i due to the oxidation of the
chlorophyll.

It 1 evident, therefore, that the sooner hay is ricked
the Letter; for the longer we expose it to the air, the
more it becomes oxidized and diminished in valne., If
ricked too soon, however, the loss of coumarin by fer-
mentation (without speaking at all of the loss of sugar,
e, from the same coause} would more than counter-
balance the advantages of retaining the chlerephyll.
Dir. Thompson's experiments most elearly show the loss
that is sustained by the discoloration of hay, He found
that 300 lba. of rye-grass contained 2:01 lbs. of wax;
3571 Ibe. of grass = 100 lbs. of hay should contain
773 Jbs. of wax, while the 100 Ibs. of hay actually
contained only 2 per cemt. of it; so that in the process
of hay-making there was a loss of 578 lbs, of wax in
cvery 100 Ibs of hay, which amounts to upwards of 10
por ecnt. of its nutriment.*

* Young sayet * A difference of an hour in a very hot, drying day is
sappozed to cecasion aloss of 15 to 20 per cent. on the kay by its bemg
carrzed beyond rhf‘ point of perfeetion.™ — Farmer's Calendar, v 3502
Bowe phrvsiologists are o opinlon that wax posscises no nutritive
o2
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4. That a considerable guantity of hay is lost annu-
ally, by being allowed to remain too lomg in cecks in
the field, is & fact patend to anybody who has travelled
much through the country. We bave made agricul-
tural tours through every part of Jreland; and from
careful consideration of the subjeet, we have come to
the conclusion that one-twentieth of the hay erop of
the country is permitted to rot in fleld coclss, The portion
on the ground, as well as that on the outside of the
cocks, 13, too often, only fit for manurc. And the loss
of aftermath, and of the subsequent year’s crop (if hay
or pasturc), snffers to the extent of from 6. to 1s. per
acre.

If we unite all these foregoing sources, the loss an-
nually sustained in this country 1s something serious to
contemplate,  On an average for all Ireland, it is mot
under 20 per cent., or a fifth of the aetual value of the
crop.  We have sbout 1,500,000 acres under meadow
in freland, the average produce of which is ahout 2
tons per acre. The total hay produced, iherefore, is
3,000,000 tons: the valne of which, In round num-
bers, amounts to about £10,000,000 ; and of this sum
one-fifth, or £2,000,000, is lost by bad management,

SECTION VI1L

FLAX,

-

LESSOX XXVILL

Trr Flax erop {Linwm Uitatissimum) gives the raw
material for the manufactnre of Iinen, which has long -
formed the staple industry of Trcland. Flax is profit-
ably cultivated in a great vaviety of soils, but decp
{riable loums are best adapted to its growth, It is
unsuited for wet lands, such as adhesive clays, or very
light and dry land, such as light sapds. While an
exeess of molsture is inimical to the crop, it delights

property. Mr. J. B Lawes savs, Tt je certain that green plants
eontain abandance of wax, quite werthless as food,”
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in what ave called conl soils.  Very heavy erops of ilax
have been raised on reelaimed slob lands ; and with the
excoptions above reforred to, flax can, by skilfnl man-
agement, be grown on all arable land.

The place which flax oceapics in the rotation, having
heen wlready considered (vide Lesson i), the first point
we have to consider in connexion with this erop is the
tillage of the ground. It cannot hetoo often impressed
on the attention of the farmoer, that there is no farm
erop which reguires such cavetul cultivation as flax.
When the groand is cubtivatod, and the erop managed
with skitl and care, flax is one of the most profitable
cropa raiged in this conntry,  On the other hand, when
neither skill nor care is bestowed on its management,
flax i# the least profitable crop on the farm. Bad, or
even negligent tillage, ought to be held as utterly in-
compatible with the profitable groswth of flax.

Tn order to grow o good paving crop of flax, the sur-
face soil must be redueed to o very fine state of $ilth ;
secondly, 1t must i the same time he moderately firm,
and thirdly, the surface must be as level as possible, so
that the plants would grow to a uniform length, and
ripen at the same time.

The first and scecond of these conditions, are best
secured by giving the Innd, in autumn, a deep and effi-
clent ploughing or digging, and in spring a shallow
ploughing, grubbing, or forking, followed by a com-
plete pulbverization with the harrow and rake. The
deep autumn tillage loosens asufficient body of soil, and
enables the air to act npon it. The shallow spring
cultivation has several advantages. In the first place,
1§ leaves in the surface layer of soil, the fine mould and
plant food, produced by frost; sccomdly, we thus obtain
the neeessary pulverization of the surface; and thirdly,
as the surface layer of soil is frequently rolled, and that
beneath it is mot at all stirred, wc obtain the meces-
sary degree of firmmess in the sced bed. The firm-
ness of s0il here referred to, must not he confounded
with hardness or want of pulverization: & well tilled
and pulverized soil may be firm but not hard. The
amount of tillage which the Innd should regeive in pre-
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.
paration for flax, varies of course with the condition of
the ground,  Sometimes two ploughings, or a ploughing
and grubbing are required in spring.  The Tast plough-
ing is given some time before sowing, so that any séeds
of weeds in the ground would have time to vegetate,

_ E gnd that the weeds themselves would be afterwards
$ destroyed by the harrow.
The proper time for sowing flax, varies with the

climate, dee., the socond weck in April being usually
solected by good farmers in fuvourable seasons.  Imme-
diately before sowing, the ground is rolled; anud on the
cven surface thus produced, the sced is most carefully
and evenly sown, and eovered to the depth of an inch, by
giving two or three turms of a light sced harrow.

In order to distribute the sced more cvenly, the
harrow should go up and down the ficld first, then across
it in lines parallel to one of the diagonals, and lastly,
straight across the field, or up and down again.  After
the ground is sufficiently harrowed, it should be rolled
with o heavy roller.  The guantity of sced varies with
the condition of the land, the season, and the quality
of the seed ifself. The richer the soil is the more seed
should be sown, for if sparingly sown on rich land, the
plants grow so streng, that the fibre becomes coarse
and greatly reduced in value, On good flax land in
suitable condition, two bushels of good seed per statute
acrc arc cnough.

Good imported seed gives a better erop than home-
saved seed.  The best imported seed is the produce
of plants which have been allowed to arrive at full
maturity before pulling them, 1t is considered, that
for gemeral purposes, the best seed comes from Rigas
but for strong iand many prefer Dutch seed. Flax
is, Iitke all other seeds, adulterated with various other
seeds, including the seeds of weeds, of which it should
be freed, by pussing it through a fine sieve, containing

5 twelve bars 1o the inch, whieh could be made to fit into

i 2 GOMMON winnowing machine,

: One of the most comumon objections urged against the -
flax crop is, that it fills the ground with weeds. Itis too
true that in most cases land is left in a very dirty state
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afrer tiax, but this arises chiefly from dirty seed, and not
bestowing proper care on the preparatory tillage of the
eround.

When the flax plants are about six inches long any
weelds -which threaten to interfere with their growth
shouid be removed by young persons, who should Dhe
Jirecied to move in the foce of the wind, so that by
Jheir enward movement the plants thrown down may
rore readily regain their position.  Strong weeds, the
publing of which wonld loosen the roots of the flax,
should be cut with blant knives below the surface,

The proper stage in the growth of flax, at which it
should be pulled, has been the snbject of much contro-
versy.  When, as in mony parts of the Continent, the
principul object of the flax grower is to obtain a large
crop of seed, there can be ne doubt whatever that the
plant should be sllowed to matwre the sced; but it is
well known that the guality of the fibre is thereby
greatly deteriorated. (n the other hand, when the
prineipal object is to produce fihre of the best quality,
the plants should be pulled before the seed 1 fully
formed. The cxperience of the best flax farmers in
the north of Ireland and in Belgium is, that in order
to obtain fibre of the finest quality, the flax should be
pulled when the seed is heginning to swell. When
palled thus carly, however, there is such a great waste
in scuwtching and hackling that the yield is small, and
the management of the plunt requires more than ordi-
nary skill: bat when that skill is applied, the greatest
profit is thus obtained., In this case the seed is en-
tirely sacrificed.  Some people, again, pursue a medinm
gonrse, and pull the erop when the seeds are beginning
to change from o green fo o brown colour, and the
stems have become yellow to about two-thivds their
height from the ground. Tn this way we obtain about
five times the quantity of seed sown, or ten bushels per
aere worth, for feeding purposes, about tis. a bushel,
and fibre of second-rate quality, This middle eourse is
best suited to the present civcumstances of Irish far-
mers, who want the skill to produce fibre of the very
finest quality.
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It often happems that from wunt of care in pre-
paring the ground, &e., the dax plmts grow of dif-
ferent lengths, and are not fit o pull at the same time,
which causes great loss to the furmer.  When the wop
does not matnre uniformly the fibre must of course he
of mixed guality. And if the plunts be of nnequal
length, or carc be not tuken to keep the plants even,
like a brush, at the roots, there is great loss to the
spinner, and more especially to the spinner of the finer
yarns, and of course to the farmer. The loss may be
explained in this way. If we divide the stem of a flax
plant into three segments we shall find the quality of the
fibre of the middle segment is finest, the segment next
the root ranks next in guality, and the fibre in the upper-
most segment is the Ienst valuable of all.  Accordingly
the flax is in first-class mills cut into.three parts, and
each part spun separately from the others, Now, if
long and short plants be cut up together, it i evidens
that part of the upper or least valuable part of the
shorter one will be mixed with the middle or most valu-
able section of the larger one. It Is better, therefore,
to separate the different lengths in puwling the crop.
¢ When there is much second growth the plants should -
be canght by the puller just underncath the bells, which
will leave the short stalks behind, When any of the
erop is lying and suffering from wet it should be pnlled
as soon as possible, and kept by tsclf.”

The several handsful of pulled fax should be crossed
on the ground to prevent ihe bolls from getting en-
tangled.

LES3S0N XXIX,

In the suhsequent management of the flax crop different
systems are adopted. In the north of Ireland the
common practice is to convey the flux to the watering
pond the day it is pulled, the seed being sometimes
previously removed by an instrument called a #ipple,
which usually consiste of 4 rew of teeth cighteen
inches long, made of half-inch irom, three-sixteenths
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of an ineh asunder at the bottom, and half’ an inch at
the top. The tecth should be fixed so that the angles
wordil be next the ripplers; and ench should begin lo
taper three inches from the top.”

Meany flax growers do not ripple the seed at all, and
allege that its removal injures the fibre.  The rippling
process must lucerate the wpper hranehes of the plants,
but the fibre of these is not very valuable. The pre-
gomee of the seed in the water by promoting putrefac-
tion 1% probably of some use. The result of our own
shservation is, that when fibre of the finest quality is
sought for the bolls should uot be vemoved : and as in
thig cuse the Hax 7s pulled long before the seed is fully
formed the vost of rippling (which is at all times an
cxpensve process), may equal and even exceed the
vulue of the sced.  On the other hand, when, as in this
country, the flux s not pulled until the seed changes to
a brown colour and the stems become yellow for two-
thirds their heighl from the ground, the value of the
seeld for feeding purposes considerably excecds the cost
of vippling. The present wholesale saerifice of seed in
Treland cannot, therefore, be justified, except on the
vround often urged by small farmers, namely, want of
lofts or rooms for drying if.

The fibre of flax adheves firmly to the shove or woody
part.  In ovder to effect their separation the flax s
placed In water for several days. The quality of the
fibre 18 greatly influcneed by the gquality of the water
used, and the skill and eare bestowed on the watering
proecss.  Soft or river water is better than hard or
spring water.  Water containing much iron is highly
injurious to the fibre; and it has been observed that
water in which tront cannot live should he avoided,
Every flax grower should have good steeping pools,
which should be carefully cleaned and dressed somie
time before they are reguiired for use.  The Flax Society
of Ulster recommends that these pools shonld be from
twelve to eighteen feet wide, and from three and a
quarter to four feet in depth in the upper to four fect
in the lower end.

When only -spring or hard water is available it
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should be let into the pool some weeks or oven months
before it is required, so that the sun and air would
soften it ; but good soft or river waler noed not he let,
mto the pool until a fosw days before steeping the flax,

The pool being ready, the Hax is placed in it, voot ongd
undermost, andin such a sloping position that the hand
or tie of euch row of sheaves shall Lie on the roots of the
last row. A layer of vushes or forns is Maced over the
flax, and the whole covered with large flat stones, or
sods cut from old lea. Additional weight is put on when
fermentation has well set in, and removed again as soon
as formentation has subsided.

The time roquired to steep flax varies Trom 5 week to a

fortnight, according to the nature of the water, the heat
of the weather, and the quality of the flax itself. There
is ntol perhaps in the entire management of the crop, a
point requiring so much anxious eare as the proper time
of lifting it out of the pool.  If not suficiently watered
there is great loss of fibre in seutchin g, and if over
watered its quolity is also greatly injured.
" The Ulster Rociety recommends the following test:—
“Try some stalks, of average thickness, by breaking
the shove, or woody part, in two places, about six or
eight inches apart, at the middle of the stalk ;5 catch
the broken bit of wood. und if it will pull freely out,
downwards, for that length, without bresking or fear-
ing the fibre, and with none of the Shre adhering to it,
it is ready to tuke ouf. Make this trial every six
hours, after fermentation subsides, for sometimes the
change is rapid.”

When sufficiently watered the flax is carefullylifted out
ofthepool by hand; theshenvesare placedfortwel vehonrs,
or more, close together in an upright or slanting position
on grass, to allow the water to drain out of them: and
they are afterwards cvealy and thinly spread on short
grass, on which they are allowed to remain for six or
cight days in showery weather, and from ten to twelve
In fine weather. TIn order that the rain and air may
not discolour the flax, it is twrned on the grass fwo or
three timos, cither by hand or with a rod about cight feet
long, and about an inch in diameter. It should be Lifted




TLAX. 208

when,unrnbbing a few stalks from the top to the bottom,
the wood breaks casily, and scparates from the fibre,
Jeaving it sound; or, when a large proporiion of the
stalks are perceived to form a bow and string, by the
contracling and separating of the fibre from the woody
stalk.  But the most certain way iz, to prove u small
quantity with the hand-break, or in a flax mill,

When sufficicatly grassed, the flax should be carefully
lifred. set up to dry for a short time, then tied into
<heaves, ond for the reasons already assigned, the ends
should he evenly put together. It is then made intosmall
tacks, in whicl it is kept till required for seutching.

{romediately hefore scutching flax, it is dvied, by
opouing and exposing it fo the sun. The practice of
Kiln drying so common in this country is most pernicious,
and ought to be abundoned at once.

The second mode of treatment is known as the Cour-
trai system, and consists in stooking the flax the day
it 13 pulled, and afterwards making it into small ricks in
the field, and allowing it to remain there until the seed
i dry cnough to adinit of the crop being put into stacks
gr houses, in which it remains until it is found con-
vemient towater ik, In this case the handfuls of flax, ag
they are pulled, axe placed in rows on the ground, the
boils and roots of every adjoining pair of handfuls being
reversed.  As soon as a few porches are pulled, boys or
wirls lift the handfuls and give them to a stooker, who
builds them into a stook ( A shape), the handfuls being
placed alternately on both sides of the stook, the roots
being of course kept on the ground, and the bolls at the
top. It is Tesommended to make the stooks from eight
to ton feet long; and both ends ave tied by strapping
round them g few plants, from the fourth last handful
on both sides.

An experienced man will stook the produce of a
statute acre in a day, and requive two boys or girls to
fetch him the handfuls. In o week afferwards the
flax s tied into sheaves about ten inches in diameter,
and these are afterwards made into ricks of convenient
length, about seven feet high, and equal in width to the
length of the sheaves. With the view of maising the
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sheaves from the ground, it is uswed fo place two poles.
parallel on the site of eaeh rick, about afoot usunder ; the
sheaves are laid across them, the tops and bottoms being
placed alternately : when the height reaches nhout seven
feet, a wort of roof'is formed by plaving other rows of
gheaves in the direction of the length of the rick, and
the whole is covored with straw, and earefully hound
with ropes.  Flax keeps in those ricks until it is com-
venicut to store it in stacks or honses.  This system pes-
sesses great advantages, when from any canse the flax
grower It any one year is nnable to procure an adequate-
supply of water at the flax pulling sewson.  He should
then stook his flax, collect water in properly construcbed
pools mext spring, and steep the flax crop in summer
when the weather is warm cnough,

PART LV,
LIVE 8TOCK.

SECTION 1.

OX THE GREEDING OF LIVE STOCK.

LENSON L
TaE rearing and feeding of live stock form an important
branch of farming in this country. The importation of
grain from foreign countries is likely to keop down the
price of bread; but there is no reuson fo suppose that
the price of fleshmeat is likely to be unremunerative
to farmers. Though we import bacon from Amcriea,,
and live cows-and sheop from Spain and other European
countries, vet the supply of meat docs not appear to be
keeping pace with the inereasing demand created for it
by the incressing wealth of the Empire. The small
farmers of Treland must adapt their system of manage-
ment to this state of matters. Heretofore their chief
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Adependence was on orain crops.  For the future {af all
events as long as prices continue as at prosent), they
must produce more meat and dairy produce. In other
worils, to make the most of their holdings they muast
spow HOTe TOO and furage crops, and keep a greater
pumber of live stock, and of a better deseriptien, than
thev have hitherto done.

The profit derived from live stoek, depends greatly
on ils quality. Amimals of an mferior description which
are badly housed, or which do not handle well, cost
fully as much for astendance and housc-room as those
that possess the best shapes and quality, and they alse
eut more, and take o far Jonger time to fatten,

The quality of the live stock in Treland has improved
iwmensely of late years. The improvement is percep-
tible everywhere, Still, it is notorious that it has not
pevome as general as it ought; and that there are
thousands of small farms in the country, the live stock
on which is unprofitable. There were in Ireland, in
1564, more than half » million of hovses, abuut three
and a quarter millions of cattle, & greater number of
sheep, and upwards of w million of pigs. The gross
volue of the whole of these may be put down at about
forty millions sterling. Some of the most intelligent
furmers in the comntrs think that by carrying out
improved modes of breeding and management, this
iotal could be inercased twenty per cent. in five yoars.
As the groatest improvoment is to be effected on the
smull holdings, it follows that the greuter portion of
ihis increased wealth wounld acerue to the small farmers
of the country. The first great means of effecting this
object is o diffuse among the people correct notions on
the subject of breeding.

The production of antmals is governed by laws which

seience makes known to us, and which the enlightenedy - -

breeder keeps continually before his mind.  The first®
of these laws is embodicd in the popular old saying,
«Tike begets like)” The offspring partake of the
appearance, disposition, peculiarilies, and even diseases
of parents; and the closest resemblanec i3 often traced
10 ancestors soveral generutions back,
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Subordinate to this law, there is another important
prineiple, namely, any race or breed of animals is sus-
veptible of haviug some of its properties moedified, and
the new properties thus acquired ave, like the perma-
nent qualities of the ruee, capabie of being transmitted
trom gencration to generation, Thus food, climate, de.,
change the covering and even the shape of animals,
In the modern improvement of eattle, sheep, and pigs,
the grand ebject hus been © to cstablish the supremacy
of the stemach, and dethrone the empire of the head;
and at the sanie time diminish, as much as possible, the
development of the nervons system, which wonld induee
too much irritability, and destroy that indolence ang
quietness so cssential for the futtening process,”  Short-
horn cattle, Leicester sheep, and Yorkshive pigs, illus-
trate this very well. The head and bone have been
made finer; the offul has been diminished, and the
valuable parts increased; and the nervous system hag
been so subjected to the influence of the stomach, that
the animals may be deseribed as perfect machines for
the manufucture of meat. Now, ulthough ull these cha-
ructers have been impressed upon these breeds within
three-quarters of a cenfury, they are trumsmitted with
almost unerring certainty.

When new properties are Impressed upon animals in
this way, & new breed or variety is established. As
long as 1t is kept from mixing with any other breed, it
18 guid to be pure, and possesses a pediyres.  The breed
of horses called ““thorough-bred,” hus # long pedi-
gree, which is recorded in 2 stud book. Several esta-
blished breeds of cattle—short-horns, Hercfords, and
Devons——have their pedigree registered in herd hooks,
which a farmer who brecds such cattle shonld study,

The power of an unimal to transmit the qualities ae-
quired In this way to its offspring, is in proportien to
the age of the breed and purity of the blond, or what
is sometimes called the length of its pedigree.  Of all
established breeds of animuls, thovough-bred horses
have the longest pedigree; and accordingly we find
they have the greatest power of producing their own
giidities n their offspring. Short-lorned eattic o
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Leicester sheep, from the purity of their bleod, have,
it is well known, extraordinary power of transmitting
their own good qualities to their young,

The small farmers of Ireland commit a great mis-
ske in noglecting these prineiples, They sometimes
travel miles to reach an unimal which has no pedis
oree, mevely because he is a shilling or two cheaper
than & pure bred one nearer home.  They lose time and
Inbour in going the extra journey; and they often lose
g5 many pounds in the vulue of the offspring as they save
shillings in such an effort of cconomy. The young of
the cheap sire do not reach their full size or ¥ maturity,”
a5 it is called, us soon as thosc from the pure breed. The
lifferenee in the maturity of the two animals may be a
vear. There is thus a year’s foeding wasted. This may
well be called the shilling wise and pound foolish system.

LESSON IL

On Crossing.—When we put a sive and dam of dif-
ferent hut pure breeds together, the result is termed a
woposs.”” When we put a pure-bred sire with a dam of
no established breed, or wice versd, we are also said to
cross, Both systems of crossing are extensively adopted.
Jn Ireland the latter mode generally prevails, owing to
the Jimited number of pure-bred animals in the hands
of farmers; end considering the high price of pure-bred
stock, it is the better system for the small farmers of
{reland, whose capital is limited. To produce the
grentest quantity of meat with the meuns at their dis-
posal, they have only fo use care in the selection of
dams, and hire the best sires they can affurd. By using
pure blood always on the male side, and by weeding,”
it., rejecting from the brecding stock every female
which has any marked defect, they would rapidly im-
prove their stock and increase their gapital.  The better
class of heifers and bnllocks offered for sale in the fairs
and markets of Ircland is the result of crogsing short-
horn balls with the common cows of the coumtry.  The
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fine class of sheep which one meets with, under the
name of Ballinasloc sheep, has been produced by crogs-
ing the native ewe with tups of the established breeds
of long-woolled sheep in England, especially the Leices-
ter.  And the improved pigs which one sees here and
there throughout Ireland owe their good points to the
use of good hoars of the cstablished breeds of swine,
more purticularly the DBerkshire and Yorkshire. We
dosire to see this system, which has cnriched the fow
who have adopted it, practised by the public generally,
If followed out with skill and judgment for some years,
new breeds eonld be established, combining those qua-
lities which the seil and elimate of Ireland have stamped
upon the native stock, with the good qualities of those
pure breeds which the genius and enterprise of English
and Scotch farmers have established in Great Dritain,
Tt is worthy of remark here, that ift we except the Kerry
wsow, we have not ie Ireland a pure breed of any class
of domestic animals.

Dreecing ¢ in-and-in,” called also “close” breeding,
consists 1o using animals closely related in blood.
FExperience tc]ls us that indiscriminate in-and-in breed-
ing is followed by perniciousresults. The constitution is-
weakened, proncness to disesse is engenderved, and |
many diseuses inherited from uncestors several genera-
tions back, and which may never appear under other &
¢ireumstances, make thelr appearance, and perhepsina
virulent form. Dreeding in-and-in changes almost
every feature of the animal, Tf carried too far, the
gkin beeomes papery, and less capuble of protecting the
gnimal from cold: henece, close-bred animals are more
subject to consumption and other affections. When
skilfully practised, breeding in-snd-in has, however,
great advantages; the bone becomes smaller and finer,
the body more symmetrical and less cncumbered with
offal or waste, and a tendeney to carly maturity is in-
duecd. Short-horn cattle are now fii for the butcher at
from two to three years’ old; formerly it nsed to take
four and five years. Lelcester shecp, weighing 251bs.
a quarter, are now sent to murket i excellent con-
dition at the age of fifteen or sixteen months; formerly
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iv wsed to take three vears and npwards to bring them
;o muturity,  And some of our improved breeds of
pigs are now sold us fully fat porkers at the age of
nine mwonths and nnder.

Now, it must not be forgotten that though crossing
was the first step in the production of established
wreods of live stock, yet when brought to o certain
«wage, breeding in-and-in was resorted to, One instance
muy beselected. The celebrated short-horn bull, Comet,
a1 his dam, Foeung Pheenic, were oub of the same ball,
Fvgurite. 1n breeding Leicester sheep, near relation-
ship prevailed oftencr than in short-horns, and many
piz breeders have practised 1t to a very great oxtent.
But though in the original improvement of our best
breeds of stock close breeding was sucecssfully adopted,
{he necessity for it has to a great extent passed away.
it is practised, however, at the present day by some of
the most eminent breeders of short-horn cattle, Leices-
ter sheep, and improved pigs in these countries; but
sneh injurions results have followed from very close
affinities, that the inexpericnced cannot be too strongly
cautioned from uttempting it. Closc breeding always
did require, and always will require, great eare in the
seloction of healthy and vigorous animals. When, how-
gver, the parents arc vigorous and free from diseases,
especially what are called blond diseases, the injurious
effects of breeding in-and-in are less apparent.

SECTION II.

O THE ¥00D OF L1V SIOCK.

LESSON ITL

Wr may hreed our farm animals with the utmost skill

and eare, but our labour will avail little if we do not

afterwards supply them with proper food.  Theappear-

ance, condition, and profitablencss, of live stock depend

greatly on their food and mode of keeping. By careful
?
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ebservation of the laws of bweeding, we can vary the
shape and other qualitics of our stock, to suit vur very
whims. If our cows are deficicat in flesh on the hind
quarter, or their ribs are not as well rounded as we think
Hecessary, or if they are defective in other peints, we ¢an
eorrect these defects by using bulls which have these
points well developed. But the animals so produced
eanmot prove profitable nnless they ure supplied with
adequate neurishment, and, when necessary, provided
with adequate shelter.  The improved breeds of eattle
and shecp, of which mention waus made in the foregoing:
chapter, would revert mere or less to their original
state ' we should fail to snpply them with proper
feeding. Tn practice good farmers not only supply
them with good gruss In sumuner., but also give them hay,
roots, gruin, and oil-cake in winter. And while they
owe thelr great merits to skilful breeding, it i3 well to
bear in mind that thelr pre-eminence is also due m a
great measure to the introduetion of root erops. It
has been observed, that while the Drothers Colling and
Bobert Bakewell were producing the cattle and sheep
with whieh their names are honorably associated, Arthur
Young and others were teaching the farmers how to
grow root crops for their winter keep,

In Ireland gond winter keep must go hand in hand
with every improvement in breeding.  Hay and artificial
cakes of different sorts, together with grain, aid the
faurmer In carrying his stock through the winter; but
every farmer who keeps eattle and sheep duwring winter
should grow some roots.  Varmers who depend largely
upon dairy eows, could neurly double the yield from
those cows by giving them voois during the winter
season. The cows would then milk througheut the
winter, At present, owing to went of proper winter
keep. they ran dry early in winter, and give milk
only for a period of five or six months in summer.

There is also a great loss in store or young stock when
they ave not properly fed in winter. They lose flesh,
and 1t takes a great deal of grass afterwards to restore
their lost condition; and it too frequently happens that
deflerency of food and want of shelter give such a cheek
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to vonng stock that they never thoroughly recover them.
gelves aflerwards.

The lolly of neglecting to provide adequate food for
stock will be bost undewstood by explaining, in a
gimple way. the various purposes it serves in the animal
ceonomy. The constituents of food muy be grouped
into six divistons, x5 follows :—

1. Waier,

2, Starch, sugar, & —eompounds 1dentical in compeosition and

suppused to be equal for feeding.

&, Ol or fasty matter.

4, Flesh-forming wadarial, sueh as glaten.

5. Woody vr indigesiible fibre.

, Ash, ar mineral matler (a large povtien of which iz eomposad

of phosphate of lime, the well-known substance of hanes),

The valun of any feeding substance depends on the
proportiony in which these six groups of constituents
pxist in it.  The food which the animal takes in through
its outh passes into the stomach (or stomachs, of which
the cow and sheep have each four, and the horse and
the pig only onc each): affer being sabjecied to various
influences m this organ, the indigestible or innutritious
part passes away through the intestines, and the assi-
milable or nutmtlons purt is conveyed to the bleod.
It is cvident from this thal one condition of sueceessful
iceding is that as litle ns possible of the nutritive part
of the food should go to the dung heap.

Overlooking water, the constitwents wo have firsy
to consider are sugar, starch, and similar eompounds. .
These, it has been found, are necessary to the prodoction
of animal hent,  Animals could not exist without heat ;
and the heat they require is principally kept up by the
consumption of starch, sngar, &o., which are, there-
fore, very properly ealled heat-givers, It is remark-
ahle that the temperature of the body of an animal ix
nhout the same in all climates, provided it is properly
fed. The bood of man, eg., is as warm in the Arctic
as in the torrid regions of the carth. Tn the former,
or colder climate, he must cat more carbonaceons food,
or morce starch, sngar, and ether compounds capable of
supplying earbon, to keep up animal heat.

The same holds good with regard to live stock, If

p 2
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we leave them exposed fo cold, they must cad more food
(which 1s thus wasted). to keep vp the required teme-
perature in the body. Al good faxrmers Luow this, and
provide adeguate shelter for their stock.  They know

Calso thut besides the greater quaneidy of food which

budly shelteved stock require, antmals cannob thrive pro- '
perly unless they are proteeted from in clement weather.

The wretched condition of a vast number of domestic
asimals in this country s thus cusily accounted for.
Not only sre they Ul-bred, and their food inadeguate,
ut thoy sre loft exposed during winter in the open flelds
ar < hawns”  Horned cattle require shelter in winter.
Many eood farmers keep them o day and night, giving
Lhem yoots, with huy and straw. In no case should
they be 1oft ont at night during winter. Sheep farers

_shonld provide shelter-sheds and plantotions to protect

their Hocles during severe weather. Nor is 1t necessary
that much expense shall be inenrred in providing
smple shelter cither for cattle or sheep: a few rough
poles, and boards, will suffice to construcl sheds which
will serve the purpose quiie as well ag if put up on the
108t expengive plan. :

LESSON 1V,

Arr our cultivated crvops, and almost all fecding sub-
stances, contain latty matier, whicly, like starch and
sugar, is digested in the stomach, and passes into the
Dlood. Jt has the same composition as the fat of
animals, and {he inferenee is that the fatty mutter of
tle food goes to form the ful of the animal body. We
kuow that the animal svetem is capable of making fat
out of slaxch and supur, de. which are mot fatly
compounds.  Tf we feed an animal en food destitute of
{at, but coniaining un abundance of starchy materials,
the animul does wat necessarily lose condition, and even
the quantity of faf in its carcase may increase.  Starehy
aatter containg every clement required to form fat; and
in practiee the groater portion of the fat of animals is
derived from the starchy matter of the fued.  1n the
case of pigs it bas been found that the fatty matler of
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their food amounts to less than one-fourth the quantity
stored up in the increased fat of the animals. There is
this difference, however, between the fatly and starchy
matter of food as producers of animal fat. The ecom-
position of the futty matfer of the food is analogous to-
oridentieal with that of unimals; while in starch, sugur,
or gom, thé elements are differently combined. An
animal ean, therefore, produce its ovwn fat from the fatty
matter of its food more readily than from compounds. .
not fatly in their nature, like starch, sugar, and gum. A
pound of fatty matter is supposed to be cqnal o two and
a half pounds of starchy matter for feeding pnrposes..
The more fitty matter, therelore, any kind of food
containg, the better it 1s adapted for the fattening of
stock. Tinseed (flax seed) contains 34 per cent., or
about one-third of its weight of oil; and is, when pro-
pexly nsed, one of the most rapid fat producers we have.
The oil is, however, so valuable for other purposes, that
the secd s pressed in powerful mills, the oil extracted,
and a solid residue or eake is-obtained, which still
contains about 12 per cent. of oil, and is sold under the
name of oil cake or linsced cake. O0il cake from
linseed, when tree from adulteration, is one of the
best substances which the farmer can use for fatten-
ing cattle und sheep. FEnormous quantities of it are
now sold at £11 a ton. Tt is given to cattle at the
rate of from 1 1b, or 2 lbs. per day, wher put up to
fatten; and 4 1bs, and npwards, ss the fattening process
advances. Itshould.always be broken fine; and as it is
adulterated to a great oxtent, the farmer should make
it a rule to deal with men of acknowledged respectability.
Ttape seed, which contains o great deal of valuable oil,
is also pressed in the same wuy; the oil, called colza
oil, so extensively used in lighting lamps, is sold to the
o1l merchants, and the cale (rape cake), which contains
ahout 11 per cenf. of oil, 15 wold to the farmers, at from
£8 to £7 L0s. per ton,  Compared with oil cake. rape
cike appears very cheap. It docs not, however, agree
with cattle or sheep as well ag linseed cake, owing to
a small quantity of some peculiar compound which it
containg.  Beforc nsing rape cake it is recommended to
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subject, it to the action of bolling water, which dissi-
pates this compound.  Weare of opinion thatrape cake
puys best when given to store stock; fur got\\'it-hatand—
ing thie higher price of linsced cuke, we fully believe it
pays better than rape cale for fuitening cutile or sheep.

A cake, called cotton cake, Is obfained from the
seed of the coiton phunt.  Wlen made from the whole
seed, it contuins 6 per cent, of oil, and upwurds; bhut
in this stute it coutaing so much husk ov indigestible
matler, that animals have died from inflommation of
the intestines, caused by the Iodgment thercin of this
hard woody matter, When the cake is deprived of this
hugk, and becomnes whut 1s Jnown in the market ag
<« decorticated’’ cotton cuke, it forms a wholesome food,
especially for store stock.

The fatty matter of food iz capable of undergoing the
combustion which supports animal heat; wnd o given
weight of it would in this way give out merce heat than
the same weight of sturchy matter,  The labter is, how-
ever, so much cheaper then the former, and appears to
be provided by nature for supplying animal heat, thaf
it is best to use it for the purpose.

TESRON V.,
Tae fesh-lorming constituents of food next demund
attention. These supply the mmscles of the body,
and form the principal sewrce whenee the motive
force of animais is derived.  Animals could not live
without those comstituents, no matter how liberally
wo supply them with stavehy and fatty mabiers. The
muscles and all the tissues of an animal ave continually
undergoing decay or waste; ovon in o state of porfeet
health and repose this process goes on. I we wish the
animal {0 keep up ite health and condition, the matber
removed in this way must he supplied to it in the food.
1t has been cstimated that o manw's body s renewed n
ahout half-a-dozer years. L flesh and bone, therefore,
we are not to-day what we weve vosterday.  The degree
of waste which the bedy of any animal suffers varies
with o great muny creumstances.  Discase or rritation
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mereases ivery much. A sheep suffering from foot-rot
does not pradace as much muatton from a given quantity
of food ns when free from this affection. A cow of a
restless dizposition does not thrive as well us one of
guiel temper,

Lxercise, whether mental or physical, aceelerates the
waste of the body.  The harder a horse is worked, the
more ol he requives. Tt follows that in fattening
cattle the guicter we keep them the greater the quan-
fity of meas we are likoly to get from o given quantity
of lood, because the less of the Lutter is expended in
supplying the waste of the hody.

Woody fibre enters vory largely into the camposi-
tion of our farm erops, 1t hus the same composition as
starch, sugar, and gum: but us it is indigestible (or
nearly so), its chief use i to give bulk to the food. Tt
18 found that an animal fed on too concentrated & food
beeomes unhealthy,  This oceurs fo a horse fed exclu-
sively on outs, or a cow fod exclusively on oil-cake.

The mineral constituents of the food are required
o supply the mineral matter of thebody.  Bone, muscle,
&e., could not be built up in the fivst instance withont
mincril matters,and as the Intterare wasted lilke the other
constituents of the tissues, the food must alwuys afford a
fresh supply. Tt the food is deficient in phosphorus, the
hone is weak, and the Hmbs unable to bear the unfmal,
We huve freqguently seen voung pigs suffering from
weakness of the bore 1 now, this may be prevented, and,
where it already cxists, sometimes even cured by afford-
ity food rich In the substance of bone.  Lime, which is
i constituent of phosphate of lime, is required to build
up the bome.  Phosphute and earbonate of lime exislin
the ashoes of our pusiure grasses and grain crops—the seed
of the latter being particalarly rich in phosphate of lime,
The hard shell of the eges of poaliry is composed
priveipally of carbonate of lime, and instinet teaches
the common hen to pick up picees of mortar, gravel,
or chalk, which contain this substonce. Iron is an
assenbial constituent of the colouring matter of the
biood. Common salt affords two most Important consti-
tuents which appear to be pecessary for digestion, Man
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obtains the saline matter necessary for his constitution
in fleshmeat, milk, and the common salt which is so
universally used at table.  Our erops contain compara-
tively little common salt, and henee it was used so
largely by those who lived principally on polatoes. The
intelligent farmer also gives common salt to his live
stock, knowing that it not only causes them to thrive
better, but that it also prevents many diseases which
would otherwise affeet them.  Full-grown eattle may get
~from 2 oms. to 3 ozs. of it daily; full-grown horses,
from 1 oz, to 2 ozs.; sheep und pigs about half-an-ounce,
Grazing cattle and shecp should have access to lumps of
rock-salt in the field. Lumps of it may he alse placed
within reach of stall-fed eattle, or it may be strewed
over or mixed with their food. The best way of giving
it to horses is by dissolving it in their mashes. It is
given to pigs mixed up with their food,

SECTION IILI.

TIE KIRDE OF CATTLE REST STITED T0 THE TENANT-
FARMERS OF IRELAND,

LESSON ¥I,

ALy our breeds of cattle are generally regarded as mere
varieties of one specics, the Bos faweus of naturalists.
Food and climate produnce remarkable changes in the
animal frame. The heavy Duwrham ox differs greatly
from the diminutive ox of Kerry or Brittany. Each
breed has valuable properties mnot found in any
other; and the man who cultivates these properties
benefits himself and the community of which ke is a
nicmber.  The West Highland ox fattens where a
short-horn would starve. In the sheep we have an
admirable illustration of the efforls of nature in
providing the animal with a covering suited to the
climate in which it is placed. Thus, in the torrid regions
of the earth, the wool approaches the character of hair,
whereas when we reach higher and colder latitudes it

i
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reverts to its true character. It has often been observed
that when Leicester sheep are bronght over {rom the
dry atmosphere of the south and south-cast of England,
to the humid climate of Ireland, their wool becomes
longer and thicker. This affords a good reason why we
should not seek to displace the native stock of a country
suddenly, or without due consideration. We ought
ruther 1o endeavour 1o retain those properties which
nature has impressed upon the native races, and, when
necessary blend with them the good propertics of some
uther valuable breeds.  The cost of introducing o herd of
Juxe-bred catble, or a flock of pure-hred sheep of great
merit, Is so very considerable, thut tenant-farmers cunnot
afford it. At all events, it 1s qnite cortain thai the only
feasible way of improving the stock on the small farms of
Lreland is by ingratting some of the good qualities of the
porest and best breeds of Great Dritain on the native
animals.

Before desaribing the leading broeds of eattle which
may be used for this purpose, it may be well to explain
the prineipal points by which good cattle are known.
Cuttle are rearved and fed principally for beef and milk.
O the contment they are used a good deal for draught;
the ox 38 also worked in these countries, but not to the
same extent us in other Furopean countries. In dis-
cussing the merits of the several breeds of cattle these
objects must be kept in view.

We judge cattle by the eve and hand, and, in case of
pure-bred cattle, we also tuke into account their pedi-
gree or breeding.  The eye takes in the shape and
symmetry of the animal.  Viewed from cither side,
from behind and before, the cutline of a well-formed ox,
bally or cow, showld be & rectungle. Lt should also pre-
semt this figure when a bird's-cve view of 16 is taken.
We are not o cxpect that every angle of the figure will
be filled up; but the animal becomes defective in pre-
portion as it deviates from this outline. The hack
should, therefore, be straight and level; the lower hne
of the belly nearly horizontal; & plumb line, placed at
the posterior part of the animal, shonld {all along the
butteck ; and o ltke line, pussing up the front of the
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breasthoue, should comploin & rectangle when the atlimal
is viewed from cither sid-.  TLis anple shonld he
deep in propertion o the lenzih of the Imbs. Tt hag
beem said, that while o hovse, when viewed m profile,
stands within u sqnare of which his bedy oecuples one-
half, the ox stands within a rectangle of which his
body occupics more thur his limbs. The shorter the
Limbs are below the knee and houvk, the less offul; and,
other things heing the sume, the grealer the weight of
meat obtained from a given weight of food caten by the
animal, The legs should he Rushiy to the knce and hoek;
and below these joints. they should Lo flal and thin,
For the same roason, the Lend should not be large or
coarse.  In our best modern cattle it is small in pro-
portion to the size of the carcase, und well set on L6 the
neck ; and the muszle is fine and tapering.  The horng
should be oily and shining, fine, smooth, and well
torned. A narrow forehesd or brow also indicatds a
bad feeder; and, in bulls especially, a broad forehead
is & material point.

The eye is a pretty good indication of the constifition
of the beast.  When sunken, the unimal will generally
be found un nnprofituble feeder s whereus a clear and
prominent eye is a pretiy good indication of good health
and aptitude to fatten,

When the skin of the nose of cuttle, sheep, and pigs
s not bedewed with moisture, weo may suspeot they
are defeetive in eonstituliona? Tigour,

The neck should be free from conrscres . and tapoer
gradually from the head o the breast. Tt shonld not
be very thin und hollow immediately behind the cars.
In a bull, it should be well developed, showing mas-
celine vigour.  Tn the cow it shonld be finer.  Nome of
the shrewdest dairymen say. that o cow with o short
thick neck will ravely be u profitable willer.

The breast showld be deep and wide, and the Tnisket
well developed.

It 13 desirable that the chest, which contiins the
Jungs oud Liver, shonld he capurivus.  There is a dif-
ference of opinion among scientific mon as to whelher
animals with small or Jarge Tungs and liver faticn best.

P
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Withous ofterisg uny decided opinion on this point, we
thinic an animal intended for fattening should possess a
deep and wide chest,

The body of an aulmal intended for meat shonld be as
ound as possible.  Theribs {n our best fultening heusts
spring ot right angles to the spine.  This increases the
size of the ribs themselves, und gives mere meat on
those Taluable parts. A thin flag-ribbed animal cats
largely, thrives badly, and in very linble o disrrhaa
and other derangements of the bowels,  When the fore
ribs wre well developed the animal girts well. It is
held by some ikat the girt, tuken immediately behind
ihe shouider, shonld elosely correspond with the length
from behind the cars to the rise of the tail.

A compact body indicates robustness as well as a
tendency to fatten,  Muzy farmers and graziers like to
have a pretty lengthy body, as it gives mere weight of
flesh ; but merc length, without depth and thickness of
carcase, produces want of synuuctry. Lt often happens
that cattle with long bodivs want breadth and strength
in the Ioins, whiclt is very ebjectionable.

LESSON V1L

Ty an animal intended for draughl or speed the
shoulder should incline backwards; und itx obliquity
aenally varies in different animals with the degree of
speed attained by tharn,  In the breods of cattle most
filicd for draunghs, the shonlder melines backwards more
than in those which arc bost for fattening,  Tn the latter
he shoulder should be straight. bread ut the fop, and
well covered with muscle; and it should join, without
coarsenioss, Lo the nock hefore, and the chine behind.

The buck is brond when the ribs ~pring well from
the spine; and it should be brosd and level across
the loins.

The spuse between the Jast rib and the hip should be
small; or, in the language of ihe fwrmer, the animal
should be  well-ribbed home.”

We like o fine tail, well covered with Luir, placed at
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right angles to the back bhone, and free from conrsencss
at the point of its attachment to the latier,

The hind-legs in well-formed beasts are pretty straight,
and neither placed too close together nor too far forward
under the body. The hind-quarters, which are so highly
prized by the hutcher, should be as full as possible.  The
upper lne of the haunch, 7.¢., from the prominence of the
huunch backwards to the risc of the tuil, should be
lengthy,  The houceh should also be deep and well
covered with muscle down to the hock ; too frequently
it becomes light as it approuches the Iatter joing,
What are ealled the hook or huckle bones should ap-
pear level, or nearly so, with the line of the back.

The aptitude of a beast for fattening, as well as the
general tone of 16 constitution, are judged by handling ™
the hide. If we pluce the tips of our fingers on the -
ribs of & well-bred ox, in good health and fair conditiona |
we shall {ind the covering elastic and mellow. < If the
animal is not healthy, or in a thriving condition. the
hide lozes its elasticity. A good feeder possesses a
thick loosc skin, floating as it wore on a layer &f fat,
yielding to the least prossure, and springing hack to
the touch of the finger. DBut a thick, hurd, unyielding
hide always indicates a hard feeder, and an unprofit-
ahle animal,”

A thin papery hide is a sign of weakness or Hl-health,
An animal 15 said to be hide-bound when the hide,
instead of being loose, adheres so closely to the body,
that when taken hetween the fingers, 1t cannot be lifted
up. A hide-bonnd animal is never a profitable feeder.

The hair of gur best animals handles very much like
a deep pile of velvet, & good thick coat of hair is Te-
quired o protect the beast from cold. Thin wiry hair
iy always objectionable.

Many of the gualifies which indicate a beast that will
fatten well are also sought after in o mileh cow. In
both, the eye must be clear and healthy, A longer
head, but still thin, iz locked for in the mileh cow;
and while the hide must be soft to the tonch, many
good judges do nol object to its being less mellow
than in a fivat-class grazier’s beast. The width of chest
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4p much prized i the latter. 1s not required in the
mileh cow; In faet, the nwjority of dairymen pre-
fer cows narpow in this part for milking purposes.
‘Thev also lke the thigh to be thin.  Generally speak-
1;1:5-.' cows of the Ayrshire breed, which are celebrated
for the dairy, have narrow forc-cnds and light hind-
quarters. The probable pxplanation of this is, that when
tlie fore-end is narrow and the thighs light, more of the
Liood is available for the secretion of milk.,  There is no
pepsoiL, hawever, for believing that a good milker, when
e heeomes dry, slisubd mot {atten veadily; and, now,
a1 both beef and dairy produce bring high prices, we
<romzly recoremend the blending of the two qualitics
+ the smail-farmers” eows,  Not only do we find no
Gffeully ourselves in deing this, but we have seen it
fully carried out on an extensive scale In seve-
val jarge daivies in Dublin and clsewhera. We may
o told that many short-horn cattle which shew u
prmarkable tendeney for futtening, are bad milkers.
W tully believe that common well-shuped cattle yield
pwre milk than the best short-horny; but this Is partly
hevawse the milking property, which like every other
;nadity 1s hereditary, has becn neglected in the latter,
and partly also because they have been fod on food better
ulapted for the production of fat than mitk.
Innumerable instances ocecur in which first-rate
milkers (both purc short-horn and common cattle)
futten well when they run dey.  In order to make
this combination of qualities more general, it is only
necessary to unite in the animals from which we breed
g5 many of the foregoing points us possible with these
which are unmistakably indicative of milking in the cov.
(renerally speaking, a good milker is wideacross the loins,
and has good dopth from the loin to the teats. The
milk vessel, or udder, should be eapacions: and its four
quarters well deseloped, giving it a full and square
sppesrance.  On handling, it should be elastice, show-
irg that it is moseular, rather than soft or flaceld (or in
the lungnage of the dairymaun, * flabby™), which de-
notes the presence of too much fat.  When the cow is
viewed from the side, the greater part of the udder
should appear in front of the hind quarters. The teats
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should be set evenly on the udder, and fur enough
asunder; should be large cnough for the hand to milk
them, but not larger: and toper grodeally.  Most
people like them to incline forward o little. TLong
teats, very thick at the base and navrow at the point,
are objectionable.

The supcrficial veins on the belly should be well
developed, especially the Tovge onc called the milk vein,
althongh it is not supposed to be connected with the
glands that secrete milk.

LESRON YVIIT.

Havmme treated in the provious lessons of the principal
¢ poings * by which cattle are judged, we proceed to
deseribe the leading breeds and theiv respeetive adaptas
tion to the circumstences of the tenant-farmers of -
Ireland.

We will, first of all, notice the shoii-Lown or Durliosm
breed, which is the most famous race of cattle we
possces.  The north-cast of Fngland has long heen
oceupied by a race of cattle with short-homs.  If s
supposcd that these cattle were impreved by cattle
imported from the Continent. Aboul the middle of
the last century, it 1s suid thoet Dutch eattle were im-
ported into Holderness, in Yerkshire, which had some
influence in moulding the character of the short-horns.
Be ihis as it may, it is quite certain that the short-
horn cattle in Ilolderness, along the Tees, and other
districts in the north-cast of Enplund, were eunlti-
vated with care about the {ime referred to; and early
in ihe last quarter of the last century, these cattle were
established as a pure and distinet breed. which has
gince exercised & powerful influence on Brifish farm-
ing. Among the wen to whom the world is indebted
for this improvement, the foremost place 5 generally
accorded 1o the brothers Charles and Robert Colling,
of Darlington. The history of the Iabours of these
men, if fully written, would possess deep interest; un-
fortunately the materials for such a work are sconty
and fragmentary. It is pretty certain that by careful
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scloction of purents, by w roemurkable application of
skill in both erossing and breeding in-and-in, they
improved the shupe, diminished the bone and offud,
and promoted the eurly maturity of caitle to o degree
provionsly unknown.

" The results of the labours of Mr. Colling and his
comtemporarics ought to teach our farmers a salutary
lessom.  In those early davs, short-hovns weve ordinary
cuftle.  Hubbock, 1t 13 said, was purchased for £8,
(Nd Fuvourite and Young Strawherry were also pur-
chased al ordinury prices. Lt may be safely said that
all the cultle with which Mr. Charles Colling core-
menceid hig curecr as a short-horn breeder would have
then sold only at the ordinary market price, or a shade
Righer.  1n shout a quarter of a century he brought
them to such perfeetion, that forty-scven animals of
all ages were sold for £7,115 L7s., or an average of
£151 Bs each.

Mr. Colling had great eonfidence In the selection of
pareats, < Give me,” he is reported to have said, after
the sale of his own and his brother’s cattle, < my sight
and my tonch, and I will, in half a dozen years, pro-
dnee as good a herd as T or my brother have sold off.”?

The class of furmevrs for whom our remarks are
mterded eannol afford to procure a herd of pure short-
horng,  We consider, however, that the short-horned
brecil 1s the best for improving the cattle of Ircland; and
we look to the eo-operation of the landed intercst of the
couttry as the great agency for effecting this. They
should all possess bulls of first-rate quality, not only for
their own use, bub alse for the use of their tenantry.
By the use of good and pure hulis of this breed on the one
side, and by the use of the cye and the touch in select-
ing the cows, or rather in rejecting bad cows, our small
farmers could, as alreandy ecxplained, rapidly improve
their cattle,  In fact, in a few years they could produce
cattle little inferfor, even for fattoning purposes, to
pure-bred animals, To effeet this object it is not
necogsary that the bulls should be as good as Master
Butterdy, which was scld in 1856 for £1,260. The
better they are the more offectnally will the ohject
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be aceomplished ; but we know, from experience, that
a short-horn bull can he had for £30, good enough for
the purpose.  This system of crossing has vastly in-
creased the wealth of the couniry, and kept down the
price of beef. The cerosses produced in this wayv are
now forwarded to Tondon from Scotland, Nortolk, and
uther distriets, weighing from 45 to 55 stones of 14 lbs,
cach at two years old and under. Formerly so much
weight and quality could not be produced under from
threc and a half to four yvears.

Pure-bred short-horns huve good sbape and sym-
melry, deep and level earcase, fine Hmbs, and that equiet
disposition which is so favourable to fattening. They
have a soft mellow hide, which s covered with a sott
thick coat of hadir. lhe animals transmit their own
qualities to their offspring with much certuinty. They
are, on the whole, noted mere for the produstion of flosh
ancl fat than mill; but this has arisen, as already ex-
ploined, from the fact that the mitking properties have
not received suficient attention,  1In sclcutmg bulls for
the use of their-tenants the landlords of Ircland should
resort to herds in which the two properties arc united,

The engraving, figure 51, represents a first-class cow
of this hreed.
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LESS0N TX,
Tug Heveford breed is in great favour in many parts
of Fngland. Tt originated in the county where it is
still the most prevailing rvaee of cattle. One of the
carliest anthentie fucts in the history of this breed Is,
thut about 1769 Mr. Benjamin Tomkins, of the county
Heveford, prociwed from his fathor-in-law two cows,
purchased on the confines of Wales.  These were ealled
Frgenn and Motte, respectively, from their colour ; and
the warking of these two cows ¢an be discerned in their
descendants atb the present duy,  Mr, Tomkins and the
early improvers of this breed adopted close breeding,
and ulso used core and skill in the selection of animals
for breeding.
Figure D2 represents a pure-bred Hereford cow.

Fia. 52,

This breed is hetter adapted for the grazier than the
dairy farmer. The county of llereford has long been a
breoding county, and the animals are boaght up by the
stall-foeders und graziers of other distriets, the land on
which they are reared being, for the most part, too
poor to fatten them. Hereford cattle are of good sizc.
The horns are of middle size, generally set wide, and

Q
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tiwned up.  The colour at present most in esteon is o
darl red, with white faces and bellies, and a streuk of
white gencraily along the buck, Sometmes the fuce i3
mottled, and white hairs are freely distributed throngh
the body, constitating a gray or roan colowr. A very
high authority stutes, that the truest standard of
form is found among the mottle-faced wnimals.  Com-
pured with short-horns, the Herefords reguire a longer
time to come to maturity, and do not milk as well:
We have seen them thrive well in Fagland on pastures
not rich enough for shert-horns.  We do net, however,
think they are as well suited as the short-horns for-
ihproving the cattle of the small farmers of Treland.

The Deven breed.—In the north-east of Devonshire,
which is pretty hilly, 2 useful breed of ecattic has long .
existed, which is casily kuown from any other by its
colowr and shape., The skin iz of an orange-yellow
colour, and the hair a bright red, very fine, and tending
to curl. The eyes are surrounded by & ring of the sume
colour as the skin. There is seldom any white exeept
about the ndder of the cow, or the belly of the bull
The horns are long, gracefully curved, and of 2 yellow
colonr, The shoulders are oblique, and the hind-
guarters relatively long; und these points give them
that facility for stepping which renders them the best
breed of cattle we posscss for draught. The breed is
hardy, and the quality of the beef excellent.  The
wilk throws up a high per-ventage of fine vich vream;;
bat the yield of milk is small. We eannol, thepefore,
recommend it for improving the cattle on the small farms
of Ireland. 1t is essentially o grazing breed, and is
found most profitable on the pastures of its cold native
uplands, The cows are much smaller than the bulls, -

¥igure 53 represents a Devon cow.

Of all our pure breeds of cattle the dyrshire, figure
54, is probably the best for the dalvy. (Generally
speaking the best milkers give peor milk. while the
-~ milk of those thut give little is vich in quality, A
large bony cow may give from twenty to thirty quarts §
- of milk in the day, but the milk may be so deficlent in -
Fut; that a cow which gives a Jess quantity muy produce
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mere btter. The Ayrshire cow gives a sutisfucgory
relnrn, both as vegards guantity and quality.  Enormous
yueutities of milk are said o have leen yielded by
animals of this breed,  Upwards of 900 zallons of milk
per wwnm have heen oblwined from an Ayrshire cow
very frequently; aned still higher returns are on record.

IFres B3
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The valuable milking properties of this Lreal are
known and uppreeciated abroad as well ag in the British
Tslunds. The demand for them ab the Purls Bhow, in
1358, was very brisk. The breed is hardy, and eapable
of subsisting on pasture of modersie quality, such as
that which prevails in many parts of Ayrshire. The
limbs are slender, the neck fine, and the head nicely set
o and free from coursencss. The usnal colony is red and
white, in spots, net warbled ws in shori-homne: 1t 1s
sometimes white and black, and sometimes altogether
red or brown. The horns are fine, and Lwisting up-
wards; the face long, with alively, vet docile expression;
the udder white, capacious, anid coming well forward
on the belly; the teats of middle size, set cynally,
and wide apart from each other, and the < milk™ veing
prominent and fully developed. ¢ In young cows and
heifers the udder shouwld be loose, and wrinkled, showing
capacify for expansion.” The loins are broad and deep,
which 1z a good point in mileh cattle, The thighs ave
rurely well covered.  The fore-endis rather narrow, or,
in other words, the fore-quarters are light.  For fatten-
ing purposes these are defuets, and, accordingly, this
lireed is not highly estecmed by graziers or stall-feeders,
The deficieney of the breed for fattening, however, has
arisen very much from the foct. that great saltention
has been bestrwed on its milking propertics.  We have
soen Ayrshire cattle which pat up fat very rapidly,
and this justifies us in saying that it is quite pes-
wille to biend the two propertics to o greater extent
than has heen hitherto dome. At the same time, we
think the chief merii of the brecd consists in its fitness
for the dairy: and this merit is so great that we desire
t0 see the breed kept pure, and cultivated with the
greatest ecare.  That it is capable of great improvement
we have oursclves experienced. Well-bred Ayrshires,
too. can he had at moderate prices, which hrings the hreed
within the reach of tenant-furmers. DBut while fully
admitting all this in favour of Ayvshire cattle, still we
think the best stock for the majority of the ‘small
fartners of Ircland is to be obtained by crossing short-
horn bulls with common cows, as already explained.
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This does not involve a complete change of stok ; the
Jrocess is gradual, and requires no extra capital.  And
it is worthy of remark, that in our town dairies cross-
bred catile of this kind huve surpassed any pure
breed.

A brief roference to the history of this breed shonlil
afford an Instructive legson to the small and struggling
farmers of this comntry.  The soil of Ayrshire is not
fertile; there is a great extent of upland; the rain-
fall is copicus, and the country is very much exposed
to westerly winds, Its inhabitants have overcome
these obstacles, intreduced v productive and profitable
systom of graving, and raised up this valnable breed of
eitttle in a shovt time,  Mr. Low tells us that < within
the memory almest of the living generation, the agri-
culture of Avrshire was ahoost in a state of uter
rudeness.”  And Mr. Culley informs us that, as late as
1700, the cattle of Ayrshire were not recognised as a
distinet breed.  The prevailing belief is that the firyr
improvements were offected by the introduction ot
Holstein and Alderney catfle, especially the latter ; and
the resemblance which can be traced between some of
the points of Alderncéy and Ayrshire cattle gives strony
coloar to this opinion.

LENSON X,

SeoTra¥p containg o great number of polled, or hoin-
less eattle. Their points vary in different districts.
Among the best-known may be mentioned the  Polfed
Angus, Polledd Aberdeens, and Polled Galloways. The
colour is generally black, and there is a tuft of hair on
the crown of the head. The Angus cattle are larger
thun the Galloway, but the lutter are the hardior of the
two. They are hoth grazier’s stoek, and cross well with
shert-horns.  From their hardiness, the Galloways are
salil to be well adapted for stocking a moderately high
distriet.  Crosses of them with short-horns are really
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mugnificent animals, being cupuble of beeoming fully
fat from twe to two and a halt years old.  The polled
Aberdecnis are heavier eattle than either the Angus or
tialloway, and capuble of being fittened to IMIICTise
woights.

Fiznre 55 represents u Polled Angus Bull,

1Ptz 3.

The West Highlaw!, figure 56, is another breed pecn-
Harto SBeotlund, which deserves a passing notice, and
which ig known by its shagey coot of hair and long horns.
There is no hreed of cattle in the British Tslands which
so aptly illustrates the influence of climate on the
animal frame us this. The climate of the Highlands
and islands in which this breed exists Is cold and
humid, and in many places the soil is covered with
heath and coarse herbage.  In such a sltuation, sther
eattle would starve.  Nature, ever bountiful, has given
the West Highland ox its long and curly hair, und the
hardiest of constitutions. The gualily of the heef 1w
-not perhaps equalled, and certainly not execeded, by

any other breed. :

The yield of milk is small und the cows go dry very
ROHMT.




CATTLE GEST fULTZD Tv TENAXNT-FARMENS, 231

Fre. B,

The true West Highland ox possesses a symmetrical
carease, ronnd barrel, and short muscular limbs,  The
bovns are long, fine. and turned up at the points, which
are black. A prominent dewlap Is characteristic of the
breod.  There is a tuft of hair on the top of the fore-
head, which isbroud.  The hide Is remarkably thick and
mellow.  The colour Is bluck, dun, red, or \Lllow

The only breed of eattle 1:0(,1111‘1r to Ireland is the
Kevwy, fioure 57 ¢ and even this valuable breed has
not regeived proper attention. A few spirited noblemen
and gentlemen have dome much to uphold and improve

but the exaniples ave too fow,

The Kerry js cssentinllv o wountain breed. Tt is
small in size, exceedingly hardy, and can subsist on
pour and CXPOSE d pusture, and often beurs a close
resemblance i size, shape and colouy, to the native
eattle of Wales and Trittany.  The colour pre-
torred in Kerry Is black, with a ridge of white along
the spine. and u white streak along. th{’ belly.  Cattle
of true Kerry descent are met with of other colonrs.
Thus. we have seen them brown, black and white, and
black and brown. The horns are fine, somewhat long.
amd turned npwards at the peints.  The skin is soft.
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unctucus, and of & finc orange tone, which is visible
ubout thc cyes, the cars, and the muzzle. _

The beef is tender, well marbled, and commands the
highest price in the market.

The milk is peculiarly rick and well-Havoured; and
the quantity of it ¥ielded, even on hard fuve, 13 so great,
that the Kerry has been styled the poor man’s cow.
Professor Tow observes, * that in milking propertie,
the Kerry cow, taking size into aceount, is equal, ov
superiar to any in thc British Tslands.” Is 1% not,
therefore, lamentable that so little attontion has been
bestowed on its improvement?  Additional capital is
not necessary. More care In the selection of parcnts,
ind more attention to food and shelter in the winter,
are all that we ask to improve this race of eattle. We
do not recommend it for onr rich or middling pastares;
but being one of the valuable mowntein Lreeds we pos-
sess, it onght to bo kept pure. Tt is well adapted for
the hill postures of ils native county, and for pars of
Hare, Galway, Maye, Down, Donegal, and Wickiow.
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SECTION 1V.

0% THE DEARING OF CAT,VER, AN THY MANAGEMENT OF
STORE CATTILE AND COWS IN CALF.

LESS0N X1

TuE eow goes in calf about nine months. The great
1:url Spencer made the average period 285 duys.  When
i cow goes longer than ihe average time, she generally
has a bull calf.

It is useful to be able to ascertain as soon as possible
i o cow is in calf. Dy applying the ear to the right
fank (the ealf belng situated m the right side), and
shifting it up and down, and backwards and forwards,
the existence of the fietus ean be detected in cows
about four months in ealf. In about six months the
calf is felt by thrusting the fingers strongly against the
right flank. As this is, however, a dangerous practice,
and often canses cows to calve before their time, it
should he aveided, At this stage, too, the ealf is often
observed to kick when the cow drinks cold water.
Alout this thme. or soon after, the vight flank begins to
piiarze, showing clear]y the existence of the calf.  <1f
i cow bears twins, they bucowe at this age so erowded
in the flank, that one appears to lic upen the other.
When, therelore, the faviner observes the fistus siivring
high, he may expect twing.”

Cows culve at various perieds of the year. The
furmer who is supplying new milk to towns and
ilies, finds it his interest to hove cows calving af
cvery seasen of the year. The small farmer who
house-feeds his mileh eows, and whe, by providing
vaots for them m winier, cndenvours fo produce us
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vich butter as he can at that seasen, finds it profit-
able to have a few cows calving even in winter. On
the other hand, the ordinary dairy furmer, who lives
principally on the summer produce of his cows, is
unxious that as many of them as possible sheuld vome
round just when the grass is forwavd (nough to produce
a good flow of milk, which ocenrs gencrally about the
Tst of May. Again. the mere breeder. whose object is
the production of o gnod class of young animals, either
for the grazier or duivy-firmer, prefers that the calves
should be dropped carlicr than this, se that they may
be weaned when the grass is ready for them, and that
they should come oub of 4 good size as vv:n‘—olda or two-
vear olds,  The breeders of pure short-hom cattle ave
unxious that their cows bll{}ll].{l calve early in the vewr
und, in practice, many of the calves ave dropped in
Jannary and Februoy.

The poor tenant-turmer, who wunls o combine the
rearing of young stock with the dudey, should steer o
nicdinm course. I he hag a sufficient snpply of roots
to feed all his cows till the grass is fit for stocking, it
would be un advantage to him {o have o large number
of cows calving cavly—say ju the middle of Marvch; for
the roots wonld keep the cows in good milking condi-
tion till the grass would come round. and the culves
could be put to grass curly.

The mileh eow should be run dry six weeks before
calving. Il she is milked longer the calf must suffer,
the 11(1(1(’1‘ does mot spring fally, and the cow will not
vield the full quantity of milk that scuson. Nome
people recommend thut the cow shonld be run dry three
months before calving: this may be desirable in the
case of pure-bred stock. which bring fancy prices; b
with the tenunt-furmer, whe relics prineipally on dairy
produce, and whe gets ordinarvy prices for his vouns
stoek, 8o long u pertod is not neeessary.

As we cunnot determine beforchund the day on which
the cow Is to calve, she should be wutcheld with more
than ordinary eare for some days hefore the expected
time.  There arve symptows which unmistakably show
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ehab Lhe time of ealving approaches.  For o fortnight
or ten duys the udder is enlarging, and becoming harder
and hotter to the feel. und us the period approaches
s«rill closer, it springs to its full dimensions, the belly
sinks, and there Is o wanifest sinking of the parts
adioining the tail, When these symptorus present them-
selves the animal should be removed to a capacions and
well-littered apartment if there is ene to spare; or it
the weather is fine, and that the animal is grazed. she
should be placed in a clean and well sheltered paddock
or field, as near to the house as possible.  As seon as
the cow feels the paing ef calving she moans aud gois
uneasy.  in most enses the cow brings forth her youny
without any aid.

After culving, the cow should get s warm tan mash.
ar white drink of some kind.  Hometimes un aperient
irink is useful. For a day she should be fod prineipully
on soft foud.

The first care of the cow after the calf is dropped ix
to lick it. and this uppears to be so natural to hoth, that
it should be always permitted.  The first effort of the
wall, too, is to suck its dam,  The ¢ Deastings,” or first
mille. possesses peenliar propertics, and is, no doubt.
specially intended to supply the fiest wants of the ealf.
Fxperience tells ns that this milk exercises a mild
prgative effeet npon the ealf, which 1s heneficinl to it

LESSON XII.

Tuw rearing of calves Is u subjeet of the preatest
possible impeortanee. Tt i ulso @ subject upen whick
there is 2 great diversity of opinion.  Thesystom adopted
by the short-horn breeder would he too expensive for the
ordinary farmer, We shall confine sur eobservations
principally to the wants of the latter. .

Many farmers ullow the ealf fo suck its dam for some
davs, helieving it to be most nutural und best for hoth.
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tHher furmers, again, who separate the calf from the
cow af once, say that if they are allowed togother for
some days the latter beeomes quito restless when the
former is removed, and goes back in her milk in con-
sequenee.  (Our ewn experience is that 1t depends on
circumstances whether the ealf is to be removed at
ance or not.  Some cows give more mulk than their-
culves require, and must not be lett ultogether to the
Intter.  Aguin, some cows do eertainly go back in milk
when 1he calf is removed after being allowed to suek
them for some days; and it is better tor the farmer who
looks to the dairy for profit, to remove the calves from
cows of this temperament as soon as possible.  And
again, in practice, the system of colf-rearing varies with
the breed. Thus, many breeders of Hercfords allow the
calf to tun with its dam all the sceson; the Hercfords
are indifferent milkers, and the great object is to rear
yvoung stock., This system would not suit the -small
farmers of Ireland for several veasoms. In the first
place, they can make more of the milk hy a skilfal
system of dalry management; and, secondly, it is found
that cows suckled in this weay by their calves do not
come ronnd in due time for the bull,

All things considered, we are of opinion that it
is best to allow the eslf 1o suck its dam until the
milk is fit for ordinary use, taking carc fo remove,
by hand, morning and evening, us much of the milk as
the calf cannot conmmme.  The calf should be gradually
withdrawn from 1ts dam if she shows any great
partiahty for it.

As the milk of its dam is the most natural nourish-
ment for the calf, the latter should be fed on new milk
for about three weeks. - An ordinary sized calf eonsumes
about six quarts of milk daily for this period. It is
sometimes given in two and sometimes in three or more
foeds daily.

Furmers are aware, to their .own heavy loss, that
aroat pambers of calves die every year; and the
Liss arises principally, either from bad food or want of
care in feeding,  When the food is deficient in quality,
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{he ealf is lable to disease, and want of vare and regu-
Lurity 1u feeding causes derangement of the bowels,
which ig one of the most common canses, of the frighthul
moertalily from which vouny stock sutfers,

1t 1s fonnd very expensive to continae giving new milk
1n ordinary calves any longer than three weeks, Varlous
wihgfifutes are used, of which skim-milk is the mosi
common. Linseed and oil-cake grucl, hay-tea, &c., are
aleo used.  In providing a substitute for new milk, two
things should be observed; first, us new milk is the
fond intended by nature for the culf, we ought to imitate,
as far as possible, the proportions in which the several
natritive constituents exist in 1ilk: and sceondly, wea
sl provide afood whiclithe youngunimal canussimilate.

Slim-milk containg nearly all the Hesh-forming mate-
rial. a3 well as the sngar and mineral matter of new
miik, but it is extremcly defigient in fatty matter. In
gther words, the netritive constituents de not exist
in proper proportion in skim-reilk.

It may, thovefore, be assumed that calves could Do
rearcd more economically, by substituting for some of
the skim-millk. Hoseed, oil-cake, or other food, rich in
fat-forming and heal-giving material, than by feeding
them on skim-milk alene, TLinsced jelly, in moderate
guantity, is excellent food fur calves; bui if given too
freely, 1t 1s apt to purge them, The small fumners of
Ireland sheould carvefully preserve the seed of the fHax
plant for the nse of their calves. Tt is mude into jelly
by pummv hot water upon it in a commion bm,kct, ant
sovering 1t with a thick picce of old cloth to keep in the
heat, taking eare to stir il occasionally, and cover it up
d"ﬂll’[ ‘

Hay-teu, obtained by baling some good hay In wuter,
may also form part of the food of c&l\ es. We huve
iad ample experience of the value of this beverage in
rearing calves, It is siill used in wany parts of Ire-
land by the small farmers, and the mistake they make
is to rely too much upon it. A mixed diet, composed
of skim-milk, jelly made from fax-sced or linseed oil-
ke, and hay-tea, and somoe grouand corn, I8 a good
substitute for new millk.
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When the culf s o mongh old, it should be gradually
accustomed 1o dey food.  Mangold-warzel (of which
valves are very fond) or turnips, cut up into thin pleces,
~honld be given in trouglis 3 and farmers who cun ufford,
o ure willing to wse vil-cake, shonld place a ligtle
of 1, finely broken, within the resch of edves. A
wisp of sweet hay should also be suspended in the ealt’s
cribh, This the calf will fist lick or snck, and after-
wards cat.  As it cats more und move of dry food, the
quantity of liquid food shonld be decreased ; and at the
age of about three montis the laetter may be withdrawn
altogether.

In vhediencs to instinet, ealves suck one another;
and as this is injurious, it should be prevented by con-
fining cach calt to a separate erib for ubout six weeks,
when there is accommodation cnough for it, or by
tying them up when taking their food, and letting
them temain o for half an hour after each feed, and
hy putting nets or haskets on their heads when allowed
1 run together,

Bull culves, not intended for breeding, should be
cut when three weeks or 2 mouth old.  Young calves
should get fresh water every mworning: and as they
differ greatly in their habits, we should study the
puuhm‘ltlm of cach., Home drink very slowly, and we

should =ee thut they got ample time and are not dis-
turbed by the others.  For thix resson. us well as for
that just mentioned. some farmers, who wllow their
calves to ran together, fie them up at meal time.

(alves are Hable to zeveral discuses, which are in g
rreat measure prcvcntrcl by providing them with ade-
quate food, serving it ent at regular intervals, mixing
it well wheno 0111})0-,0(1 of different materinls, never giving
it to them too warm, avoiding sndden :_.h.mgcs of f(md,
and by keeping the animalsclean, dry, warm, and quiet.

Many breeders eontinve to feed the calves in yards.
after the Lyuid food is withdrawn, giving them, during
the first summer, green tood (such as vetches, corn. or
arass), with seme ha\ and cake,  We recommend this
system when the farmeor has sufficient asceommedation
and capital; Tut there are fow small frmers in Ire-
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land who possess these advantuges.  When calves are
weaned from liquid food, they should be allowed to
yun into a clean, well-sheltored paddock ; and they
Jhould be provided with other food, such as vefches,
alover, hay, and eake, if avuilable, aceording to the
seusont and the qualily of the grass.
As winter approaches, calves requive to be carefully
hwnsed, and generously fod on roots and good cat straw,
or huy. If the farmer should be short of roots, a pound
of ground corn given to euch daily, with « little flax seed
neal, during the winter months, will uid him in bring-
ing his stores to grass in good condilion next season.
fn the second summer they are put to grass: in the
second winter they are put on rools gud fodder as hefore,
Short-loros, or good hulf-bred stock intended for
tho butcher, are ai this age put on g fair allowanee of
inod for fattening. Those which are not good enough for
this purpose, are to be regarded as stores,  Next yeuar the
Lutocks, and heifers not good enongh for breeding or the
didry, are put to geass to fatten, or sold Lo the graser,
The other heifers are allowed to ran with the bull,

SECTION V.

CNOTIRE FEEDNNG OF MELCH COWS,

LESRON XTIT.

Tue wealth of Irclund could he greatly inereased by an
tmproved system of feeding and managing mileh cows,
There are nearly one million of milch cows in the
possession of small farmers, not one of whom holds over
fitty slatule acres.  The average return from these cows
does ot amonnt to L6 per cow per anmum, It s g
wotderule cstimate to assume that by providing roots
for these cows In winter, aleng with some straw or hay,
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and pursuing a skifful systen of dajry monagement,
this average could be doubled.  lxperience shows that
g fair class of milch cows, fed with eare and skill
thironghont the year, will give oo un average 600 gallons
of milk per heud per annum; and us milk brings not less
than e, o gailon, when the dalry 1s well manasged, this
gives £15 per cow, But assuming the inerease at £6 o
cow we have a gross inerease in the produce of the
wmileh cows on the amall holdings of Irelznd of not loss
than five mitlions sterling !

In many parts of Ireland and Enpgland milch cows
are grazed in summer, and wintered on st or hay
in winter.  In fhe Vale of Gloncester, one of the most
cefebrated daivy distriets of Fogland, the dairy farmers
allow about three stutute acves of land for each cow
—viz., an acre ond a-half for groring in summer, and
an acre and a-half for hay for winter keep.  The cow-
mwilk freely for o peried of five or six months sy
from May till November—after which the greater
namber of them run dry. Bome of the better class of
dairy farmers in Lreland pursue the sume gourse, which
is certainly an unthrifty one. Many of the dairy
farmers of Gloucesier are woll aware of this, and say
they would grow more roots for winter feeding were it
not for unwise prohibitory cianses in their leascs.
The majority of the samell fuymers of Treland pursue a
still worse systom.  Their cows arc not only grozed in
sumtmer, but are alse very frequently fcft to pick up «
seanty bite on the smne pasture throughout the winter
months,  Sometimes they get w Litle straw or hay in
winter, and are put inte o yurd or “bawn™ at night;
but, as a rale, they are provided neither with adequate
food nor shelter.  The loss from such a svstom 18 im-
mense.  The wonder iz how these poor people have
been able to hold their ground at all; and the lact of
iheir having donc se, shows the possibility of increasing
the prosperiiy of the country without any further con-
golidation of farms, One of the first steps then towards
improving the condition of {he small furmers of Ireland
would be the growth of a fair proportion of roots and
by for wintering their mileh cows. Ordinnry sized cows
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will consume about eight stones of roots daily, together
with straw or hay. Fm* the winter six muni.hh, suy from
the 1st November to the Tst May, we wonld require.
& Lhis rate, abont nine tons of roots for cach cow, An
acre of roots fairly tilled vields uhout fwenty tons, and
affords a fair supply for two cows during the wintey
soason.  The small farmer who s working for himsell.
and who manures well, finds no diffienlty in raising
twonty fons of roots per were.  The two cows fod on
the produce of the acveshould, in the six winter months.
vield ut least 600 gallons {or 300 cach) of milk, which.
at 6. a zallon, .LI}J.UL'{Ilf‘* to £15; and with cows of a
apod description the wmilk would be 800 eallons or £20.
1t may be said that as mileh cows are, for the most part,
in calf in winter {(and as the yield of milk diminishes
us pregraney advances), our estimate 1s high; but we
have ullowed for this in our saleniation.  We are quite
wute, too, that when the small farmers of Ircland come
to see {ully the value of providing good keep for their
cows in winter, they will have some of them ealving at
different periods of the vear,
Milch cows should be fed principally in the house
daring winter ; they may be allowed the run of u pad-
duck ov gragsfield for a fow hours every fineday.  In the
house they should get three full feeds of roots in the
duy: one in the morning, 2 sccond at mid-day, and a
third in the evening.  In the morning they should get
u little more than at any other feed, owing to the long
interval between the evening and morning teeds. When
the daily allowanee is eight stones, three may be given
in the morning, and two and a-half ot the IIlld-!ld.\' and
evening feeds. The cow requires straw or hay af night.
and o little between the meals oceasionally.  When
chopped furze is given to cows during winter, it has
the effect of increazing the flow of miik, renders it
richer and of better colour than it is when the cows
ure fed even ou reots and hay. A sufficlent quantity
of furze, in most cases, can be grown ou the backs of
ditches.
Bonte people divide the daily allowance of roots into
‘.;ix feeds, nrging that the cows cat up their food cleaner
b3



in this way thun when fewer and larger feeds are given,
and that house-fed mileh eows hecorre such dainty
: fi:eders, that they require the iroughs fo be kept sern-
4 pulously cdean.  The troughs of ull eattle should he
i kept clean, and {ree from the taint of decomposing food.
If, however, the farmer or cattle feeder observes the
habits of different anhnals, and never gives uny ol them
more thae they will cat up quite clean, he can keep the
troughs s clean in the one case us In the other.

Pastured cows cat a good deal of grass at s time,
and when pretty full He down and ruminate, or, as we
say, “chew the cud”  In this way, we know they
give the greatest quantity of the most valuable milk,
Cattle which are fed six or eight times a day, or dis-
turbed in any other way, do not thrive well.  We have
known a lot of catfle fed six times a day on roots and
three times on straw, and the consequence was they
were restless and fidgety, and went back In their milk.
They did not ruminate properly, and the food not hav-
ing been subjected to the full action of the stomach,
pussed inte the dung withont having contributed its full
nutritive effects to the milk or carcase.

SBome people say that when cattle get only three feeds
of reots in the dar they are lable to swell, or suffer
from the discase called Aoove. Tt s quite truc that
when cattle ave allowed to cat alarge guantity of roots,
gruss, or sucenlent food of any kind, more especially
claver, the food ferments in the stowach, and gases
are generated, which, if not removed or condensed,
would cause immediate death, Cases of this kind arise
frequently.  Dut by enbting grass or clover.six or cight
hours belore it is nsed noinjury results from a moderate
feed of it. And se it is with twnips and mangolds.
A moderate feed of not move than three stones of turnips
or mangolds taken from the pit in which they are
stored is quite safe. Taken wet from the Held, however,
cattle have suffered from this quantity of roots. Some
cattle are more Hable to this disease than others, and
require to be fed und ebserved with great care,
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ON THE FLEDING OF MTLCHE COWS, 243

LESBON XTIV,

Tuw fecding of cows €ix or eight times a day involves
u great deal of Tabour, and even when this labour is free,
as on the majority of small farms, 1t s 2 great folly to
wse 1 mischievously or unprofitably. In no case, then,
do we recommend that more than three or four foll feeds
shouid be given to mileh cows in the day.

The farmer mnst take several practics]l considera-
tions inte account in determining the seale of feeding.
For example, if he gives a daily feed of cooked or mashed
food to his cows, it would be better to give it as the
fitst feed in the morning, rather than raw roots, which
lave the cffeet of chilling the unimal more or Tess: but
it 1s not always possible to have the mash ready at this
carly hour. Again, as cattle fod on tarnips, dre., are
liable to avcident of one kind ov other, the midday fee
should be consemed some time before the men leave for
dinuer. Then, again, the last feed of roots must be
given at an hour sufficiently early to ensble the feeder
to see that the cows do not suffer from swelling or the
lodging of small picees of roots in the threat, before he
retives for the night,

In addition to roots, milch cows require straw or hay.
if fed on roots alonethe animal xystem becomes deranged,
the dung hecomes watery, and the animal loses con-
dition.  Dry fodder connteracts this, and at the sume
time aflordy nourishment to the animal,  We give abiout
19 The. of straw at night, or hulf that quantity of hay;
and i this is not enongh to keep the dung of proper
consistence, we give a little after the morning or mid-
day foed of roots, or after both, if necessary,

Tn addition to reots and dry fodder cows may have
a small gquantity of ground oats daily, mixed with tur-
nips. The ground oats may be also given in water as
a white drink, taking care to break the lumps. Bran,
when it is cheap, may also be given; and, next to
“oraing,” few purchased goods give a betfer return of
mille than bran, at 4s. or 4s, 64, a ewt. The best way
of using bran is to muke it info a mash. At present
bran i3 very dear, being fully 5s. 6d. a cwt.  Hocond-

. R 2
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: rafe samples of oats bring very little more than this,

In grinding, cats lose about one-tenth of their weight;

or, for every bon of cats sent to the mill we get back

s IS5 ewt. of meul. Tt costs 64, 2 ewt, on the origingl

weight for grinding.  This briegs up the price of the

i meals still tuking mto aceount the nufriment which it
; contains, it pays betber than bran at present prices,

Now, while it may pay very well in seme places to

: give a fow pounds of ground oats daly to mileh cows
i (and more may be given when other feeding is scarce),

1t would not be equally if ag all prefitable to use good
cats for this pwpose.  Dut we are confident thut vulu-
ing milk at 64, a gallon, it would be wore profituble
for the smuil farmers of Irelund to use all their tail
corn and dnferior sumples of vats at therale of a couple
of pounds daily in feeding caitle, more especially if the
cutile are of a good description, than to send it to
i murket. Of ]ate veurs we have known small farmers,
not fifty miles from Dublin, whe sold inferior samples
of oats at A4, per stome, while their callle were half
starving}

The propricty of giving oals to mileh covws, and the
quantily to be given, dbl}t‘lld on eircumstances, one of
which, viz., the price of milk, has been referred to
glready. 1t pays particularly well, at the present prices
1. of corn and becl, to give a few pounds daily to cows
' while milking, when it is intended to sell them when
they mn dry. The quantity of milk is inereased, the
milk itself becowes richer, and the ealtle Increase in
weight.  About four 1bs. of oats daily may be given, in
addition to roots and fodder,

Some recommend a high system of feeding miloh cows
on oil-cake, rape-cake, beans, &e. It has been found,
however, that cows will give the fullest flow of milk
on sucenlent fond, such us grass or reols, or *“ graing ;™
and accordingly, town dairymen, who lock lo quantity
ruther than quality, feed their cows principally on such
substanees, On the other hand, by the use of a
moderate allowance of concentrated food, suy two or
three Ihs. of ground oafs, in addition to the soft food,
there will be a slight increase in the gquantity of mitk,
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winil o great improvement in its quality,  Other things
Ting equal, thevelore, It 1s evident that oats and other
cancentrated {ood would remunervate the daivy farmer,
who relies on butter or cheese rather than on new-milk,
When the gnantity of concentrated food is nereaseld
eomsicderably above this allowanee, there i3 no corre-
sponding increuse in the quantity or quality of the
n:tlk.

In somuner, cows ure housefed or pastured, or a
mixed system of grazing and housefeeding s adopted.

A great deal has been sald on the mertts of honge-
feeding,  We helieve that there is no system which
gives so greut an income to the small furmer so long
as the extra labour which 1t involves comes [rom lis
tamily ; but when all this extra Tabour of cutting and
varrying the gruss, and feeding the cows, has lo be paid
for, the furper may find o mixed system of soiling and
eraxing more profitable.

The housefeeding or <« soiling™ system has been fol-
towed with great success by the small farmers of several
Furopean countries, and by several small farmers in
Ireland. Tt is peeuliarly well adapted to the circum-
stances of the small farmers of this couniry, more
particulurly these smatl holders who huave within theip
wwn fumilies the labour for carrying it out. It takes
from an acre and o-half to three acres of the pasture
in the hands of the small farmers of this country to
Leed a cow during the suminer season—say from the
Ist of May to the Ist November. By putting the same
land under a judielous rotation of erops, and growing
artificial grasses, a far greater return is obtained, {n
zood land, a statute acee of one-year-old artificial gra=s
- -rye-grass ond clover, or a mixture of both—will give
three cuttings, weighing ahbont twenty tons in the
vear; and this will snpply green grass or < 50il” to two
houseted cows for ahout six months,  [f there is u piecs
of vetehes for snmwer use, part of the grass can be
niade into hay for winter use.
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Borr sucedent grass or clover is apt to cause Joove,
Cattle have frequently died from ithe effects of eating o
full feed of wet dover ; and we have scem cattle o very
great dunger from a Jarge teed ol soft [talian rye-grass,
To prevent this ithe grass should be cut svine hours
before 1t 1s vequired for use,  Tn the heat of suromer the
evening's feed should be eut in the foremoon, and the
forencon’s feed the evening before.  The necessity for
this precaution is grearest ufier rain. When the grass,
fresh from the seythe, s thrown ingo o heap, as it fre-
quenlly is, near the byre, it soon heats, and its foeding
value Is therehy diminished. Partly for the purpose Ot
preventing this, and purtly also for keeping the grass
¢lean, it should be thrown in o layer, on a platform of
spars, ralsed s1x or cight Inches abeve the ground.

Mileh cows should get three or four feeds of grass
in the day. The merning feed should be piven at an
earlier hour than the roots in winter, The hour for
feeding I the evening may also vary with circum-
slamces.  From eiglt to ten stones of grass in the day
muy he given, according to the size of the cows.  This
would keep them In good milking condition ; and if it is
desived to futten them, a tow pounds of ground oats
anid some hay may also he given.

Homsefed catile should get exercise for an hour or
two daily during summer.  If they have access to a
piece of pasture they will eat less grass in the house,
The five or even ten acre fmrmer who wants 1o make
the most of his holding should have as little permanent
pasture ws possible, but a small enclosure in whieh to
cxercise his enws is very useful. The twenty-acre
farmer who fellows the four-course rotation should
have & picce of purmanent pasture for the same pur-
pose; and the arca should not be less than half an acre
to each cow. When the five-course rotation is adopted.
the cattle could be fed in the house on the first
yoar’s grass, and let out to graze on the sccond year's
grass, if theve are fenees. A partial systom of house-
foeding, or a mixed system of houseleeding and grazing,




OX TUE PEEDING OF MILLT COWS. 247

1z the hest for farmers holding twonty aeros of land and
1le .11'“_1.3.

Under a mixed syslem of this kind the cuttle conld
he ted in the house morping und evening in the early
jrart of summer and in uutumn, Lo mu]sumnwr 1t
vwoukl he better fo confine them to the house during the
Lieat of the day, and pasture them morning and evening.
wid even during night.

The amall tarmer who hoasefeeds in sammer shoulid
Lave some vetches, rupe, or cabbages, or all three, for
*q:“]r\mf’n‘inw the grass,  Milch cows are greatly hene-
fisod by & change rJi foed, and besides. in had seasons,
orat p:u‘tlc.uhu‘ periods even in good scasons. the grass
bicomes searee.  This often eccurs betweon the first
und second outbing of the grass, at which juneture it
would be well to have a pieee of velches.  Whenever
cabtle are sudideily changed from one kind of soft fond
for unother, as, For e mnplc from gruss to roots, they
J]t‘] able to derungenens of the bowels. The ohviens
neuns of preventing this is Lo chunge the food gradually,
wisd bo give, when necessary, o ].lLLl{’ straw or hm.'

Near l.ucrt‘ towns and cilies, distillery or brewo‘.‘_\_'
areins are avuilalﬂe for feeding mileh vows.,  They give
@ great flow of milk, but the milk is thin, In the
winter season they often hring 250 o barrel, or 6d. o
Tmshicl, in Dublin, Kilkenny, and Belfust.  1in the sum-
MEE Reasell grains are sometimes bought at T4, o busdie]
jin Dublin, and at this price there is no cheapsr feeding,
and more particuiarly when the produce Is sold ns new-
millke As, however, sows fod exclusively on graing milh
freely and are apt to lose condition, it is right to give
righer feeding along with them. When stored in pits,
and the air {‘\fhldvd. grains keep for o Iong time.
Mashed or cooked food of uny kind inereases the flow
of milk, bui it does notl Inerease the buiter or cream to o
corresponding extent.  In some places conked food nay
pay very well, but it remains to be proved by carvefully
condueted expumwntn whoether it p'n‘% for the inereased
lubowr and fuelin country districts, where butter is the
yprincipal ohjeet. The small furmer would, however,
(o well to give Lis mileh cows an oceasional mash ;
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url a litdle salt may be mixed with it.  An occasional
mash of this kind excreiscs a most salntury effeet on
the entire systewe of the animal.  Mileh cows arce
areatly benefited by a change of fued. When the food
is varied they eat it with a greater relish.  The farmer
shoutd, thercfore. vary the feod of milch cows as mueh
as possible, always taking curc that they do not get
any food which would throw them back in milk or
condition.

The utmost regularity should be ohwerved in the
hours of feeding house-fod milch cows,  When the hour
af feeding grrives they become anxions, and if not fed
then, thm‘ betone restless and 2o back in therr milk.
House—fet cows require also to be deaned and w isped
onee a day.  To keep the aiv pure and the cows them-
sefves clean, the dang should be removed from them
three or four times o doy.

SECTION VI

OUX THI FATTENING 0F CATILE.

LESSON XVIL

¥ WE slaughter annually in Treland about half a million
: of beasts, and export to Great Britain ahout a third of
- aomillion. A Lurge number of them are sent to market
§ in very good coudition by the grazers, large farmers,
I and landed gentry of Ireland. Tt is well known, how-
ever, to those who attend the Dmblin and provineial

| markets, or witness the shipments of cattle from the
1 Trish ports. thai a great muny beasts are sold either
in a half-finished state or sent to Fngland as stores,
E ; The loss on the former iz very considerable; for,
ax every practical man kmows, beasts pay better for
1 their keep in the more advanced than in the early stage
of fattening. And again, as our climate is on the

whole betfer adapted for roots thun that of England,
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we 506 no reason why o lirge nnmber of the store
cattle now exported should not be fattencd In reland.
1t wounld increase the profit of the farmer and the gross
produce of the eountry ; the large quantity of valuuble
ruanure obtained wounld leave the land in betfer con-
dition for other creps, ond the labouring dass would
receive more employment,

The farmers who sell their cattle say stall-feeding
does mot pay. It may be admitted that the slovenly
svsterg of stall-feeding which many people follow can-
not pav. Tt may ulso be admitted that the price of
store cattle is sometimes so dear as to render it difficult
to futten them profitubly. It may, however, be safely
assumed that the intelligent farmers of ¥ngland and
Scotland whe fatten a great many of onr Irish eattle
do not lose by the system. We have seen Trish cattle
in the stalls of Enplish farmers who pay a higher rent
than is paid for the same class of land in Ireland.
Before a farmer embarks in stall-feeding he should
calenlute the cost of raising o ton of reots on his farm,
anid the quantity of meat which that quantity of roots
will produce. On land fairly adapted for reot-crop
cultivation, roots can be raised at about Ts. 64, a fon,
Now the resnlts of several experiments conducted with
great care show that when cuttle ure carefully selected
and skilfnlly stall-fed, they payv not less than Gl o
ewt, for the Nwedish turnips consumed,

The fattening of cottle divides itself into two great
divisions, grazing and stall-feeding, The former of
these is practised prineipally upon what by way of dis-
tinetion is ealled fattening land; and we think that
this is a profitable way of managing this class of land.
The ground is stocked about May, when the grass is
prefty strong, and the animals are ripe about Qetober.
The lund i« usually stovked at the rate of one beast per
acre. By stocking first-class land less closely it often
futlens two sets in the vear. Some graziers give cake
m troughs on the grass at the rate of two pounds and
upwards per head daily. Crushed oats s also used
for the same purposes; and, considering the present
low price of grain and the high price of heef, and the



250 AGRICTLTU L AT CLARS-BOOK,

nuprovemeont which is effected in the land by the dung
of the animals so fed, it puys very well,

The average increase in welzht of grazed cattle varios
very muclt,  The Iate Mr. Peter Aungier, o most ac-
cotuplished Judge of cattle, nsed to suy his top two-year-
olds and threc-year-olds increased ui the rate of two
]m‘mr]a {live w ucrht) duily frow 3lay to Gutober.  This
1s above the average; but we believe it is attainable
by skill in breeding and feeding.

The grazier shifts his cattle lrom feld to field, so that
they may always have a good fresh bite. Lor this
pirpose his land may be divided into threc or fonv
sections.  One is kept free from stock wntil the most
forward beusts need it The cabtle are grazing on
soction twe nntil secilon one I8 ready for them.
Hection three roceives the Tess forward beasts or dairy
stock ; and store catlle und sheep may orvupy a fonrth
section.  The animals are regulurly shifted from one
livigion to ancther, Thag, when the stock in No. 4 ix
transferred to i, the former Is cleared and closed up
till it is ready for the most forward beusts ; and so
on of the other divisions. 1t is w orthy of remark that
ax fatiening animals upproach ripeness they rvequire
Letter keep, which, in the case of grazing cattle,
means more suceulent pasture, Gruzing cattle ulso
require @ plentiful supply of water. 1t is found bene-
fictal to place rock-salt within their reuch se thut they
muay lek it. The passages leading from field to field
should be kept clean to prevent disease of the feet,
which keeps up leritation and wastes food,

Most farmoers, whose holdings are large, and who grow
roots, futten o number of buasts in houses during winter
and spring.  The system is usnally culled stall-feeding,
The animals to be fattened are withdruwn from gruss
awd pleced nnder shelter at the approach of winfer,
Lrish tenant-farmers generally do this in stalls, which
answer exccedingly we]_l for the purpose,  The honse
should be warm, but not close; there should be aood
ventilation, but ne drafts of air.  The animals ‘-,hl)‘llh’]
he kept as quiet as possible in the stalls, because every
movement ol the limbs, as well us c\{‘ry excitomoent or
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Irritation, cowses & waste of the animal tissues, whicl
ix eyuivalent fo o waste of food.  Too much Jight canses
stall-fed unimuls to be restless and returds the fattening
process.  The stalls should, therelore, be dark rather
thun lightsonie.

Yor about ten duys after cattle are put up to fatten
they should get seft twrmips, which prepare them for
the more nutiilive sorts.  From the VELY COTLNMECRCE-
ment the striclest regularity should be observed in the
hours of feeding, und the beasts should be kept clean
and cornfortuble ull through.  Bome furmers curry them
onee a day, und we have no doubt this extra trouble pays
remarkuably well, us i prometes the bealthy action of
the skin.  The house, as alveady observed, shoudd be
warny, but not se close as to couse sweating, which 1s
fnjurious.  The greatest atfention should ulse be paiil
to the dung, which should be neilker too watery nor
too hard. When the beasts are put up to fatien, the
soft torips generally scour them; but, if not allowed
to go too far, this brings about a healthier action of the
entive system, and by providing dry fodder, the exere-
ments are soon restored to their proper consistence.
The animals may now recelve more fattening food, the
kinds and quantities of which vary with the size
of the beasts and the views of the farmer. The kinds
of food most commonly given to stall-fed cattle are
roots, straw, and hay, and oil-eake or corn.  The stute
in which it is hest to give these substances to cattle 1s
& subjeet on which opinions differ widely, Some (but
we believe they arc fow in mumnber) cook the roots, Tt
is the gencral opinion, however, that this docs nob pay.
The advocates of the syslem say the animals can digest

heir food with less cxertion (which means less waste
of tissue) when 1t 13 covked for them. THoots are, how-
ever, easily digested; and, besides, the targe quantity
of suliva secreted during the mastication of the raw roots
ig required for the proper acfion of the stomach. Tu
prevent choking, the roots should be cut into slices not
exceeding an Inch in thickness,

Some aguin reduce the roots to shreds by what is
cutled o pulping machine.  The pulped food is often
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allowed fo undergo o stight fermentation before it is
used. The pulping machine appears to be serviceable
. when the farmer wants his cattle fo consume and
assimilute o large quantity of straw. By mixing the
pulped roots with strow eut into what 7s called < chaff,”
by a chult-cutling machine, and allowing the mixtere
to stand for a short time, cultle enl a great deal of
straw.  How fir the feeding value of the straw is
invreased by this ststem s never been deternined.
The use of the chaff-rutter for cutting up struw
amnd hay has been warmly advoeated.  Animals can
assimilute cat straw with less offort than long straw,
Lt is also sid, and with teath, that we ean thoroughly
mix bad and good strasw, and bad and good hay, after they
are et into chaff, and =0 induce onr farm animals to eat
the bed along with the gowl. But the farmer shonld
have neither bad straw nor bad hay.  The chaff-cutter
has special advantages, such as enabling ns to mix voots
k and straw together in the way jnst explained; but it
remwaing to be proved how much the feeding valne of
the struw ia increased by enthing it
When oil-cake s given to futtening beasts it should be
hroken very fine, and given by itsclf, or strewed upon
the turnips.  We have found the latter plan to answer
very well.  Some people who eut the straw or hay
mto chaff, make the oil-cake inte a mucilage, and
powr it upoen the former. For feeding purposes corn
should be cither ground at the mill or crushed by a
machine specivily constimeted for the purpose. The
! farmer who feeds horses and catlle on oats shonld
i have an cat © erusher,” to be worked by hand on small
' anil moderate-stzed furms, and by water or steum power
o large holdings. Kvery cwt. of outs given to thriving
. animals (along with roots and good ost straw) produces
B it least twelve Dhse of beel und tallow,  If given toill-
. shaped and badly reared cattle it would net produce
this; but we are clearly of opinion thut the heef and
manure obfsined {rom the judicions wse of nats in cattle
feeding would amount o more than the price at which
mmense quantities of it have heen sold by the small
furmers of Trelund of Tate years.
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Stall-fod cuatile showdd reccive three foeds of roots, or
root= and cake or corn, in the duy,—one in the morning,
pue ut noom, xnd one in the evening,  They should alse
pecelve some good out straw or hay at night, 1t fed
oftoner they arve disturboed more than s desivuble.

LESS0ON XNVIL

Tne guestion, what src ihe proper quantitics of the
vurious kinds of food which ought 1o be given to
stull-fed catie, has never been fully answered.  The
usnal proctice 1s to glve thewr us much roots and fodder ws
they cunr cut. This system often eauses waste and luss.
From elght to fen stones of roots in the day, according
o the sl and cowdition of the beusts, may be given, to-
gother with good straw or hay, snd some ground corn
ur eike. o the firvt ton days or a fortnight, that s,
while the animulz are on soft turnips, no wrtificia] food
i» meeded, but when put on Swedish twrnips, one 1, or
two Ibs, of corn or vake may be given duily to cach.
and the allvwance may be increased to fuur 1bs, as the
period advances.

The grazier and stall-foeder should know the stage
at which tat catile should be sold, and alse be able to
form s correct an estimate as possible of their market
value. Tt is difficult to convey instruction on this peing
Ly u writben desoription.  We can, however, explain a
few polngs which the young farmer may find weful.

It has been already stated that as the fuitening pro-
coss udvunces w boast puts ou move meuat from a given
guantity of food thun in the carlior stuges.  This con-
tones until the animal is rvipe or matured ; but if the
feeding Is curvied further, the animasl dows not pay so
well for its food. 1t 1s important, therefore, to scli
the animal when ripe. Now, ripeness means that the
boust 13 well covered with meat on the outside, and
well lined with fat or tallow Inside.  The eye and hand
cnable s to judee of the external condition of o beast:
and, as & general 1ale, a beast that iz well covered
with flesh and fut on the eutside is alvowell lined with
tillow on the inside.
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The eve dislinguishes at once hetween lean and fat
cattle, and after a little practice it cnables us to judge
the different degrees of fatness. Every purt of a fai
beast appears full to the cve,  The bones on cither side
of the top of the tail appear full. When these are
not well covered we need not fook for flesh or fat any-
where clse.  Ta fat beasts the hipbones also appesy
round.  The ribs in a lean beast are distinctly visible :
in a fat beast they present an even surface, showing
they are well covered with meat, TIn a fat boast the
space along the backbone appears full to the eye.

The hand is a more certain guide in judging of the
condition of a beast than the eye. In cxamining a beast
we first place the tips of owr fingers on the hones
adjoining the tail, and, as just observed, unless they are
well covered, we need not expect condition elsewhere,
We then place the palm of the hand on the promi-
neuce of the hipbone; after which we take hetween the
finzers and thumb the fleshy matter at the flank,
which is always well filled in o faf heast. We
next place the fingors on the ribs, and rum them
along the backbone, and feel the sirloin between the
fingers,  Affer this we examine the brisket, which is a
pretiy good index to the condition of a beast. We next
take the point of ithe showlder, which is not so soon
covered as ihe parts already named; and finally, we
rxamine the purse in the ox, and the veins and flesh in.
front of the udder of the cow or heifer. When these
parts are well covered we may feel guite swe the
animel is ripe.

In selling fut stock the farmer is supposcd to get the
full value of the earcase, or what i3 called the dead
weight, caleulated al the retall priee of moat at the
time, the butcher getting for his profit the hide, tallow,
and offul, which are sometimes collectively called the
Jifth quarter. Some farmers in England scll their cattle
by dead weight; und many pcople in lrcland sell their

E pigs in the same way., If this system could become
general the selling of fat stock would become a simple
transaction. In practice, the dead weight is approxi-
mated i a rongh and ready wav., Men of ex-
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periefice van approximate very closcly to the weight
of 4 beast; but young and inexperfenced farmers,
who trust te their eve, ave frequently tuken i by
shrewd and experienced butchers wnd ecattle dealers.
Even the best judges are sometimes deceived.

We can approximate the dead weight of fat cattle very
closely in two ways:—first, by ascertaining the uetual
live weight s and secondly, by measuvement,  The fiest
of these requires the usc of u good weighing machine ;
the other merely requiring the wse of 4 tape line.

On an average the dead weight of cattle slanghtered
in this conntry, is from fifty to sixty per cent, of the
live weight.  The proportion is lowest i our moeuntaln
Treeds, and highest in short horns, Tt also rises as the
poudition of & beast improves.  Tn mountain cattie in
poor condition it i+ ag low as forty per eent,; in short
horns in very high condition it rises as high as seventy-
two per cent.

By combining the cffocts of condition with the pro-
perties of the different hreeds, the following proportions
of carease (or dead weight) to the live weight of cattle
huve been determined :—

1 Per-eentage of Beef o Bive Weight,
Crlition. i

Y | Class 2. | Class 1.
Hulf tat, . . . . L1 45 te ) ! Shto 38 | Zd g 59
Maderately {at, . . . AL, B8 B, B0 s, B
Peie bn very tut, . . oA, i ‘ fil,, 43 | 83, 68
Exrra tuf, . . . - Lo BL,, B0 64, 68 ) 67, 72

] L 1 .

Class 1 in the above ncludes short horns, Heretords,
and Dovons; class 2, the eattle of Galloway, Angusshire,
Aberdecnshire, the better class of long-horned eattle in
Treland and England, and cross-bred cattle ; class 3
comprises mountain cattle,

There are a great number of rades In nse for determin-
g the dead weight of fat cattle from measurement.
'The majority of these rules ave too general and ofien
canse great loss,  We have found the rule laid dewn
Ly Mr. Ewart, of Newcastle-upou-Tyne, exceedingly
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aceurate,  In Mr, Ewart's plan, as well as in all
others, the dimensions taken are. the girth of the body
immediately behind the fore Tegs, and the Zenyfh of
the back, from & point on the upper part of the fail
from whence o plumb Line will just include the whole
beef of the butlodk, to the junctien of the vertebra or
hones of the neck with those of the buck. The latber
point can be easily disverned by *ralsing the lieud of the
animal sothat the pollwill be just Jevelwith the shounlder,
when a slight liellow Is scen iu (ront of the withers in
vost beasts; and in bulls and oiher wattle in extra-
ordinary condition the point will be shown by a slight
plaiting of the hide on the upper part of the neck.”
$oth dimensions arc taken in feet and inches. nnd com-
prise a ¢vlinder in which all the carcase is 1pposcd to
be eontained. The selid contents of this cvlinder is
found by multiplying the square of the givth by 07998,
and this product, again, by the length. Tt has been
found from observation on a great many beasts that
every eabic foot of the eylinder so caleulated will con-
tain from two and a-half to four stones of meat, aceord-
ing to the breed or description of cuttle, and their
condition when slaughtored.  Good cross-bred catile,
in & half-fat condition, give very near 3 stones of meat
per cubic fook.  Cattle In which the deud woight 1s 55
per cent. of the live welght give 27 stones of mesat for
every eabic foot in the eyhnder.  To simplify the culen-
lation, Mz, Frwart gives the following table of multipliers.
which are the products of the decimal (7855 by the num.
her of stonos of meat in every cubic foot of the eylinder:—-
Tor Bullocks and MMeifers—

Class 3. Class 2. Class |,
Talf far, . .ooeR s 2
Maoderatels fut, o .23 24 24
T'rime Fat, . . 4 2150 25
Yary fat, . . .o2d Ry 262
Toxtra fut, . .3 27 275

Tor Bulls—

Moderately fat, . .2 262
Ovdinarily iat, . . I3 275
Yery fat, - . . 262 275 255
Extra lai, . . 2T 283 32

If we muitiply the product of the squure of the girth
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and Jength, in fect and inches, by the proper multi-
plice bolu tod from the above tuh]c. we geb the weight
of the earcase in imperial stones,  For those who wish
to save the frouble of caleulation, Mr, Ewurt has
devised a cattle gauge, which, from our own obaer 1tion,
we can safely rceommcnd Mude of hoxw. ood, the price
of the gauge is 85, 6.

SECTION VII.

DATRY MANAGLMTNT,

TESSON XVIIL

Wehad in Ireland, in 1861, 1,546,217 milch cows, We
produce annually whove one milion ewts. buiter, of
which we export ahout one-third,  An cnormous quan-
tity of the butter offered for sale in our markets is very
juferior.  In ome of the leading butter markets in Tre-
tund, we find that of 4 total of 397 firkins, not u single
one deserved the top price ; 57 were sceond ; 186, thind 3
164, fourth; 38, fifth; and 2, sixth quality !

By a good aystem of dulvy m: magement, all the but-
iy pioduced in the ({}untrv mipht rank first or second,

and never shonld be lower than third, 11 is difficult to
arrive at an aceurate measure of the Improvement that
may be effectod in this branch of industry ; bat we are
quite safe in saying that if the dairy were well man-
azed in all parts of Tredand, it would inecrease the
average value of the tmitter produced ab lewst 10s, a

ewt., and add to the wealth of the eouniry ot least
£500,000 a-year. The wide ficld for 1mpruwmont i3
shown by the quotations of the London markets, as given
in a paper now before us.  While Limerick Lutter is
gquoted wt from 100« to 11ds. a owt., Friesland is from
1185 to 1204, and Dosset, from 12065, 40 1305,

Our best constructed duiries have three apartments—
the kitchen or working-roow, the milk-room, and
store-room.  There should be at leust two apartments—
3
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namely, the kitchen or working-room, and the milk-
room or duiry proper; but inasmuch as the wmajerity
of the tenant-farmers, to whom we address ourselves,
have the dairy attached to their dwelling, the commeon
kitehen answers for the daire-kitchen or working-
room: and if in addition to ihis o suitible apartment
were provided for the milk, first-class hutter could be
casily made,  Imthis country the milk is too frequently
< kept in o bed-room, or seme other apartment equally |
unsuited for the purpese. Tt is well known that milk

is ensily tainted, The efffuvia of a bed-room s sure

to prove Injurious to it, and so is the damp atmosphere

which exists where the liowse is badly deained, or where

the floor is made of clay, or materizl which absorbs and

. retaings a large gquantity of water, When we heasr in
' mind the state of the upartments in whicl reilk, eream,
and butter ure kept by the small furnwers of this coun-

try, we need not be surprised at the cnormons quantity

of inferior hutter produced.

1t is fond by cxperience that the best temperature

fur a dairy is abone 56 F. Tt iy difficult to Teep the
temperature of a dulry which faces the south, and s

exposed to the influence of the suns rays, down to

this degree during the heal of summer. I{ is usmal,

therefore, to give the milk-room or dairy u northern

aspect; but i the sitnation be exposed, it shonld

be protected from the winter's blasts.  The small

farmer’s house and offices are wsually thatched, and

when o thatehed dalry is ceiled, 1t answers admirably.

As straw I3 2 worse conductor of heat than slates or

tiles, it keeps the dairy wnrm In winter, and cool in.
summer ; bot ueless the house is lofled or ceiled, pieces

of straw, and the dirt which collects in the thateh, are

continuaily falling into the wilk, The floor of the

& dairy iz made of clay, bricks, liles, woed, flags, Jre.
; Clay is execedingly objectionable, for the reason alveady
assigned.  Tiles urc expensive; they are also too porous,
and absorb and retain wet,  Bricks arc still more ob-
jectionable. Wood v also expensive, and retains milk
and wet in its pores, which predisposes it to rot, and
ne sooner does it Tot thal 1t contaminates the air and
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tuints the milk. Good fard flags, carefully sef, and
made plane on the surfuce, uppear to us the besl mate-
rial for the floor of the farmer’s dairy,  Flags are 10 be
had within reasonable distunce everywherc. They do
not absorh much wet, and if well set they are very
durable.  Whatever materiul is used, the floer shouid
be well drained, and raised a {ew inehes above the
level of the gronnd outside.

A dairy requires to be well ventilated,  In our best
construeted dairics, the windows open from the top;
but the farmer whose means are limited, could adopt
the cheaper plan, of having one or more (according to
the size of the dairy) of the window pancs on hinges,
It is certain that some means must be adopted for
letting out the vitiated air, and letting in pure air in
its place; for it is quite impossible to make frst-class
huttor in ar ill-ventiluted dairy,  We must, however,
euard against strong currents of air, which would dis—
turb the milk and chill the aiv more than is desirable,

Milk is disposed of in several wars, and the kind of
dairy ulensils nged depends more or less on the system
pursued.  Nespdaree towns and cities, milk is sent
direct from thi@ow to market us new milk, and it
brings most mdy in this way. Dairymen in and
about Dublin ot 34, & quart all the year round for
new milk delivered at the daor of the cousumer ; and,
nutwithstanding the mortality of dairy catfle, arising
from contagious diseuscs, und badly ventilated cov.
byres, &e., large sums have heen made by this
svstern. Milkis now brought long distances by ruil from
the country to the city. In many inland towns new
milk sells for 24, a quart, and somctimes more, and
this price pays bettor than butter making. The dairy
utensils required for this system are milking pails,
some ¢ cans and measurgk, and the necessary appli-
ances for conveying it to tofm.

As the majority of farmers canndt sell now milk, they
have to fall back on the manufacture of butter or cheese,
or hoth.  In England cheese is a staple article of dairy
furming: in Ireland very little cheese is made, but
the production of butter is, as we have already said, o

s 2
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most fmportuut pranch of vur indusay.  To make good
butter, 3t is necossary to have mob only u suitable
dairy but also proper dairy utensils.  Of these, the
pams or < coolors,” in which the milk iz scf, first ve-
quire attention. They are made of different materials,
Wood is the most common. Tt s also the most durable,
and, on the whole, the cheapest. Theslaves are usually
made of oak, und they are bound by iren hoops.  Gal-
vanized iron is the best material for hoops, us it dees not
require scrubbing. Whatever malerial s used, the vessel
in which milk is set for cream should be shallow, hecanse
if there is a considerable depth of milk, the eream takes
a longer time to rise than is desirable.  From our own
observation wo should say the depth of milk in the
cooler should not exceed threeinches; and the depth of
the cooler itsclf should not exceed four and » half inches.

An objection fo wooden coolers 1s the dificnlty of
cleaning them.  Milk sticks in the pores of the wood,

_and also at the juneture of the sides and hottom; and

if this is not moest carefully removed, the hutber will
not be first-elass, In evervthing cormected with the

dairy, cleanliness should be most rigidly ohserved ; and

thiz applies to the floor, the walls, and ceiling of the
dairy, and to the dairymuid as well as to the milk
vessels and other atensils. Now, ull offensive matter
is removed from wooden milk vessels, by vinsing them
with warm water every time {hey are emptied, and
using a wisp of cleun swoet huy for serubbing them.
Milk js alse sct in vessels wade of common carthen-
ware which are cheap and eusily cleaned. They are

"sometimes enamelled mside; and if enamelling be care-

fully put on, it answers very well, but it is often pub
on so badly, that it peels off under the aclion of hot
water, and injures the milk.

Wedgwoodware s sometimes used, is easily kept clean,
the cnumeliing or glazing docs not wsually give way,
hut it is rather costly for small Fumers: w dish about
sixteon inches diameter and of the proper height, costs
ds. Gd., heing about twice the cost of woud.

Glass has been recommended by amaieur farmers.
Tt has 211 the advantages of Wedgwoodware, looks re-
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1-

markabiv nice and clean; bud it Is Loo dewr ond easily
broken Jor ordinary msc.

Metal milk pans are also in use.  Lead is dear and
otherwize objecticmnable, us it unites with the aeid of
milk wed thus forms o polsonous sult. The ohjection
applics, though in w loss degree, to sine,  When the
milk iz skimmed af the proper time, little or no acid
exists in ity but as other materials answer every pur-
pose. It appears 1o ws that we are c¥posing onrselves 0
unnecessary sk by usiang these metuls.  Milk vessels
are sometimes enamelled on the inside Lo obviate the
danger arising {rom the nse of metal. We have ased
milk pans prepared in this war, und nothing could be
better as long s the enamciling lasted ; but when hot
wuter 1s used in cleansing them, the enamclling soon
eracks, owing to the expansion and contraction of the
metal. On the whole, we think the small farmers of
this country nesd wse no morc costly material tham
wood snd common carthenware.

LESRON XIX,

Ix these coumtries butter is obtained from milk by
churning cither the crcum or whole milk.  The quality
of the butter s influenced more or less by the kind of
churn used, and the time consumed in chiuming, &c.
Tu order to understand the merits of the several churns
in nse, as well as to be able to direct the operation of
churning, it is neoessary to wnderstand the elementary
principles involved In the process.

‘When we cxamine milk with a mieroscope we find a
vast number of fatty globules or Little sacs foating in
it. Bome of these are albuminous, but the great bulk
of them contain fatty matter or butter. When milk is
allowed to stand (as in eoolers), the fatty saes or globules
rise to the surface, constituting cream.  “ Some of the
albuminous globules have a fendency to descend, but
some of them adhere to and rise with the others, so that
cream does not consist solely of fatty matter. A por-
tion of the sagar of the milk rises also with the cream.
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1t is owing to the presence of this engar that cream
heeomes sonr. The proportion of cheesy matter in
cream depends on the richness of the mifk and the tem-
perature at which the milk is kept during the rising of
the ercom.  In eool weather the fatty mutter will bring
“up o larger quantity of curd and form u cream richer
in cheesy mutter.”

Churning consists in breaking-up lhe coats of the
fatty "iohules, and setting the butter free; and this
is effected by the eombined cifect of frietion, heat, and
air, Tt is in the proper combination of these three
azents that the perfection of churning consists.  When
the friction is teo viclmt the butrer is produced too
speedily, and does not keep well.  1leat facilitates the
process of chwrming, I the temperatare is 0 low
the time and friction comsumed in churning are so
great that the buster hecomes frothy, is deficient in
flavour, and docs not keep well.  'We have found from
56% to 58° the hest temperature at which to put cream
into the churn, and during churning it rises to 2° to 47,
For whole milk we begin at o temperature of 65°,  The
temperubure of the ercam or milk is kept down in
summer by placmﬂ it in g eool plage, or mixing i1t with
cold water; and in winter the temperature 1g raised
by hot water, or placing the eream or milk jar near a
clear fire in a clean apartment.

The influenee of air on the time consumed in chu_m-
ing, as well as on the guality of the butter, is not as
well understood as it showld be.  The oxygen of the
ir aids matorinlly in breaking-up the coats of the futty
globules.  The churn should not therefore be filled
with eream or milk. 1t is necessary o leave one-third
of it for air.  When the churn s quite filled it is next
to impossible to produce butter. We have known
ignorant people who filled the churn with eream, and
who, finding that the butter would not ecome, ascribed
the result to some evil influence exercised over them by
a neighbour !

The churn most commmonty used by tenant farmers is
the pluage or wpright chnen. The friction is produced
in this churn by a dash, which iz moved down (plunged)
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and up by a vertical rod o which it 13 artached. There
iz a lid (through which the rod passes) for preventing
the milk or erear, us the case may be, from splashing.
1t s worked by hand on small farmsy, and often by horse,
water, or steam power on lurge holdings,

The plunge chwrn is cheap, and the quality of butter
excollent. The thue and labour consumed, however,
are vonsideruble, espicdnlly when, as in the north of
Trelond, the whole milk, that =, the unskimmed mitk, is
chirued.

The hurect churn is, on the whole, in great favour
with the dulry farmers in the south of Trelund, who
mostly chuen cream. At the proper temperature and
with' the proper quantity of alr it will churn cream
in abwut half an honr.  The cnds of the barrel rest
upon a frame, and the barrel ts made to revolve by
turning a4 wheel which is fixed at either end. The
witeel should be heavy, so that by its weight or mo-
mentum it would (like the fly-wheel of a steam-engine)
steady the motion,  Barrel churns are made in all the
towns and citles of Irelind. One of the best barrel
c¢liwrng 1n wse is Tionkler's, which is made of well-
sowaoited oak ; the axis rests on © friction rollers,” by
whieh the friction or labonr of tarning it is rveduced
very much ; the plug for admitting aiv has 4 strong
olastic spring, by pressing which air is admitied with-
ont the necessity of completely stopping the motion *
There Is an opening in the middle of the harrel for
putting in the croam or milk, for taking out the butter
and buttermilk, and ¢leaning the churn. This opening
mist be large enough to admit the hand. '
The harrel churn i3 sometimes objected to on the
gronnd that it is diffiendt to clean ; but in practice the
difticnlty 18 not as great as way appear. By pouring
warm water into it. and twening it in opposite directions
for a short time, the rinsing of it is greatly facilitated.
It is durable, not able to go oub of order, and 1s, on
the whole, & very good sort of churn.

Tinkler recommends to press this spring or aireaive ence fur
every Ave orslx revolutions of the Darrel for a few winotes ac first;
and afrcrwards the valve fo pressed at sypewlal lotzer intervads.
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73 Before using o new churn for the fiest time, it re
guires to be washed cavefully, Mr. Tinkler gives the
following divections:—« Put «ix or cighd t\_allom of
eold water into the chwm, give it a few turms every
twenly minutes for six howrs ; then deaw off the water,
put in four gallons of wirm water, und dissolve in it
twe ouces of sods; awd, wter turning a8 before for
about three hours, [1 s ofl the water, und wash the
churn ‘rhm‘mwhlv with warm water.  While warm
water i3 in the churn 3t is mecessars to open the bung

3 ogeasionally to allow the air to pe
3 A churn, which from its xh‘ljzu ia culled ihe Tow
churn, is very much vecommended.  The inside of the

r 3 bottom of the box is eylindrieal : the axis is hori-
zontal, and carvies the beaters, which revelve with it,
Some improvements have heen made in the box chdn
in Ameriea, where it is nsed very much, The beaters
consist of two picces of wool placed at Tight angles.
Sometimes they are all perforated ; somctmqys only
one-half is perforated. Sometimes, ngain, one side
of the dasher eontains a nmmber of cells, presenting the
appearance of a honeycomb, Tnthis case, and indeed in
all hox churns, butter is produced in five or six niinutes,
and occasionally in less time,  The chorn is filled tothe
axis ; and air passes frecly through openings in the lid.
The great objection we sce to this churn is that it does
the work so speedily that the bulter will not keep well.
When the butter is used fresh It answers remarkably
well.  Hence, we recommend it when a cow or two are -
kept for family use.

LERSON XX,

) Mruk newly drawn from the cow has a temperature
' of about 90° F., which is reduced before it reaches
the dairy. Tt has almost always o slightly alkaline
taste, which it gradually loses on exposure to air. *Tt
containg in every 100 parts about 87 parts of water, 4
parts of latty matier or bhutter, 5 parts of a peculiar
kind of sugar ealled milk-sugar, 55 parts of cheesy
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matter or ened, and 7 mineeal motber, = Bubter gives
it oan oily richness, sumar its sweetness, cued its thick-
ness, water its vefreshing properties as o deink, and
sulls its peenliay daronr.”

Variows methols have beenproposed for detormining
the quality of milk, some of which are too refined for
ardimary furzers. A very simple instrument called a
Fyrfpmetes ciables ws to form o suffieiently upproximate
gatimate of the per-ceatoge of cveam in wilk.  This
fustrmoneht 1s 2 narrow glass tube, graduated {rom the
tops downwards to aboul one-fifth the entive depth. By
Howing the milk o rest a sufficient time in this tube
tlie por-centage of cream is shown on the graduated
vart of the tuhe.  The compurative quuntity of eream
s the milk of different cows. or of the same cow under
different trentment, ts shown in this way; bt it is
nct safe to rely on the lactometer much farther than
this. as it is not diffienlt to couse poor milk to give an
apparently high result with the lactometer.

Another instrument which is foand useful in testing
the gquality of milk is the Aydrometer.  This instrument
floats in the milk, and depends on the principle that as
milk i heavier than water in the proportion of 103 to
100, the heavier the milk the decper will the instru-
ment sink in it. This instroment is, then. to some
uxtent, a test of the extent to which milk is adulterated
with water. Ttis not, however, a satisfictory test of
the quality of miltk. Thus, as cream is lighter than
millk, it 35 cvident that mills deprived of its cream is
heavier, and woeuald give o higher specific gravity than
pure milk,

The business of the person who has charge of the
dairy beging in the cow-louse.  She should milk ihe
cows quite dry (or see Lhat her assistants do so) twice
a day, worning sund evening. If any milk is leff in the
udder it will be absorbed Into the system, lessen the
secretion of milk, snd ullimately run the cow dry.
The cows should be milked at the same hours every
day ; if milked atirregular hours, they beeome restless,
refuse to give the fll quantity of milk, and go dry
sooner than they otherwise would,  Another reason fur
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milking eows quite elean (if another reason be wanted) is
that the ¢ strippings,” or milk Iast drawn, is the richest,

Before commencing to milk, the udder should be ox-
amnined, and every particle of dirt on it removed,

Az soon as the cows wre milked, the milk is carried
to the dairy; and the less itis stirred in conveying it the
Lietber, as milk which is agitated too much s injured in
quality.

As milk newly drawn from the cow contains hairs,
dee., it shonld be passed through a fine strainer before

g using it or selting it for cream.  Tn the latter case the
stratner should be held over the cooler as the milk Iy
poured into 15, When set for creamthe milk remains un-
disturbed i1l 411 the cream riscs to the swface, the time
required for this varies with the temperature and the
depth of the cooler. Ata fomperature of 58° milk Is fully
srcamed m twenty-four to thirgy hours. At o higher
temperature it takes o shorter, and at a lower tempera-
ture a longer time. ¢ At 347 to 37° milk may be kept
threcweeks without throwing up any notable quantity of
eream ; hut at a tomperature of 65° and upwards it
throws up its cream freely and sours rapidly,”

When the crcam has risen to the surface it Is re-
moved (skimmed) by o skimmer, which iz a hellow -
scoop of wood or metal, and poured inte a deep vesscl
alled a eream jar.  The greatest possible care should
be taken to remove the cream before the milk sonrs, for
< gream off sour milk alwiuys makes had butter.”  The
eream is allowed to ripen, or acquire 2 slight degree of
sourness in the jar, which facilitates the churning, and
does no harm {o the butter if not permitied to go too
far. The time the cream takes to vipen depends on the

_ temperature; in well-managed dairies it is allowed to

. remain two or three days, the temperature heing 56°,
The dairymaid knows when the evcam is ripe for churn-
ing by its becoming thick thronghout its entire muows.

It the eream of one meal or milking s enough to malke
. achurning it is kept separate 1 when this is not the case,
i the eream of scveral meals Is put into one jar.  When a
3 fresh quantity of crcam Is put into the jar the whole

- showld be stirred with a clean wooden stick or long spoon.
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When the cooan: is vipe 3% 13 put inio the churn, on
the wonth of which i3 placed a coorse but clean linen
atrainer to intercept impurities, if theve are any.  The
best temperabure at which te commcenee the churning of
creamt 1. az already stated, from 36° to 55°,

T'he motion of the churn or dash should be somewhad,
slow at first, say vwenty -tive revolutions per minute in
whe harrel churn s it showld be gradually inereased fill
the cream 1x slightdy brodken or gets thinner, when it is
inereased to about thirty-five revolntions per minute, at
which it Is continued tili the globules are well broken,
and this is known by the unequal resistance felt against
the dasher; the motion Is then slackened to colleet the
haticr. The collection of the butter is, in a barrel
camrn, facilitated by turning the churn backwards and
torwurds for a fow minutes.” When the butter is all
coflected the buttermilk is drawn off, cold clean water is
it info the churn, and the barvel is turmed round to
wash the butter.

When whole milk iy ¢hurned it s allowed to rentsin
in coolers till it acquires the temperature of the dairy,
which regquires twelve hours, and sometimes twenty-
four.  T'wo or three meals or milkings are then put
into a large vessel, where it remains tll the whole
soquired & slight degree of acldity, without which it
could not be churned.  The precise stage at which to
chmun 1s known by the appearance of a slifl’ brat upon
the surface ol the milk, which hecomes uneven. This
takes place in about thirty-six hours, more in winter,
ane something less 10 swmmer. The fact of all the milk
not being of the zame age does not affect the quality
vt the butter.  The brat should not on any account be
broken fill the milk is put into the chwm, as the ad-
ission of alr would, by producing toe much actdity,
prove highly injurious.  We require 2 higher tempera-
tere for churming whole milk than crcam. We have
foond 65° iz the buost degree at which to commence
churning the former ; and, as stafed betore, this tempe-
rature is easily attained in summer by mixing cold watee
with the milk, and In winter by the nse of hot water.
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LESSON XXT,

Wusn the butier is fully formed it is luken out of
the cluan and dressed. The drossing of Tutter Frguires
great cave and <kill, I 15 done in 2 eooloer or butter-
tub specially made for the purpose, which vequires to.
be kept most sevupulously clean.  Eb i washed with
the purest water that is 1o be hind, and kneaded and,
cut-up with & gpatida or butter-spade to facllitite the
cseape of the milk.  ‘Whoen the water hecomes milky ik
ig remeoverd, and fresh water added, pad this is repeated
until the water comes away quite free from colour; for
if every particle of the wmilk 3 not removed, the butter
soon hecomes raneid,  The inferior quality of an enor-
mous quantily of our salted butter, avises from want
of care in washing it.  Buttermilk, particularly that
obtained from whole milk, eontaing cageine or checsy
matter, andif moch of this remains in the butter, it soon
cngenders rancidity.  We know frum obseivations the
loss which this entails on the small farmers of Trelend,,
and hope that those inte whose hunds this manual fulls,
will wse their best excrtions to prevent it for the future,

Alter the butter is thorvughly washed, common salt.
is added to it. 8alt has the caluable prepevty of pre~
serving anmimal substunces from  putrefaction.  The
quantity of salf added to Lutier depeads on the length
of time 1t is intended to be kepl before using it.
Butter, uscd in the fresh state, or within o short time,
requires verv Hittle salt.  For the Tondon market onr best
dairy farmers use three-guarters of an onmee of salt to
every pound of buticr.  Many peeple prefer o mixture of
half an ounce of salt, o quarter of an onnee of vellow
Famaica sugar, and one-cighth of an vunce of nitre, to
salt alone. Dutfer intended for the Colonies or long
keeping requires about an ounce of sult to the pound of
butter; and, in addition, sugsy and nitve in the above
propertions are sometimes udded. Cattle fed on roots,
more particutarly swedes, yield butter of which the taste
and flavour are disagrecable.  To provent this, nitre is
dissolved in the milking pail, and, in this ¢use, no nitre
need be added to the butter in salting it.
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The sald, or mixture of salt and sagar, or of salt, sugar,
and mitre, Teguires to be thoronghly mixed with the
puiter.  The hand is wsually employed in doing this,
as well as in working the milk out of the lutter.
Some object to the hand, alleging that the oily matier
socreted from it injures the butter, The seceretion of
ihis matter is so copious in some persoms that their
hands should not be used in dressing buiter; and if
they have to be employed at all they should be called
upon to use the butter spade. The female hand is,
however, usually very delicate, and as dairymaids
should be persens of cleanly habite, the hand may, in
most cases, be safely nsed. At the same time we think
the cleancst dairymaid may partly use the spade, no
matter how delicate her hands; and she should ooca-
stonally dip her hands in clean eold water.

As the gquality of the salt affects the quality of the
batter, it should be procured from & respeetalle vendor
who is known to keep a fine article fit for the dairy.
Tt should be free from the soluble salls of magnesia
and lime, and other impurities,

« Balt ie rid of ils impurilies by pouring boiling water
upon it, in the proportion of one quart of water to from
half a stone to a stone of salt; stirring the whole occa~
sionally for « couple of hours. amd then straining it
through a fine clean cloth., The water which passes
through contains all the impurities, and may be used for
ordinary ewdinary purposes, or mixed with the food of
live stock. The salt which remuing on the cloth s
froc from the soluble salts of wagnesia and lime, and
may be hung up in the cloth till required for nse.”

When salled, butier which 1s to be used fr ca.]a i3
mude into prints or rolls, and if vequired for Jong keep-
iug or export, it is paeked into kegs, firking, or casks.
The firkin should be made of well- seasoned wo od, and
as stanmeh and air-light as possille,  Te should alao be
thoroughly washed and afterwards dricd, before butter
is publ into it. The extensive dairy-farmer makes as
much butier at a time as fills the fadkin or eask. The
hutler is packed tightly into the vessel, I made level
o the top, a picce of clean muslin is laid carefudly
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over it, and the whole covered with a light-fitting
lid.  The small farmer vequires the tatter of severgd
churnings to fill a firkin: and from want of cure and
skill in wuashing, dressing, snd salting thé butter,
the firkin, when bored through by the butter-buver,
often presents shades of colour and guulity as numerons
s the churnings from it wasmadeup.  This lessens the
value of the whole very considerably. The loss, from
want of care in packing the buiicr, is also very consi-
deruble.  Bometimes a quantity of brine, or a strong
solution of salt in water, is poured over the butter,
which makes purt of it too sult.  Again, some poople
merely cover the butter by putting on the lid; and as a
matter of eourse, the butter is scon tainted by the
air between the Iid and the Lutter. Now, the hutter
of each churning should be stored compactly in the
firkin, and 1t should be covered on the top with a picee
of fine clean muslin, over which an air-tight ar elose-
fitting covering of wood, pastehoard, or parchment,
should be carefully fixed.  When the produce of another
churning is to be added, the covering is removed, the
butter on the surfuce seraped uwuy and used in the
house, the fresh surface is made uneven, the newly-
& 3 dressed butter added, and the whole covered as before.
From ten to twelve guarts of eood milk produce a
quart of good cream or 4 pound af butier,

i -.; SECTION VIIL

SWINT.

LESSON XXTT,
Trs fecding of pigs kas long formed a most important
branch of the rural ceonomy of Treland.  Every small
farmer possesses one or more.  The first-cost of 2 store
pig is mot high. The animal is fed principally on
ihe offul of the house and the run of the vard and flelds.
1t is readily converted into money at any time, The
] capital, too, is turned quickly ; and in this respeet it
. differs very much from store cattle; for while the
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furzer may not annually tnre inte money more than
gne-third of the capital he has Invested in sture cattle,
he may fatten two lots of pigs in the year, and thus turn
the capital fwice. 1t is partly for this reasen that
the small farmers and peasuntry of Ireland have reared
and fod so many pigs.  The enormous quantity of valu-
able pig feeding obtained from the offal of the table
when the petato formed the prineipal diet of the people
wlso enepuraged the rearing of pigs.  DBefore the potato
fumine about three-fourths of the pigs in Ireland
belonged to cotflers and persons whose holdings did not
cxeced thivty statute weres.  The famine forced the sale
of more than one-half the pigs in the country, and
swoepl away thousands of the farmers and cotéiers who
owned them. In 1841 we had 1,412,813 pigs in Ire-
lond ; in 1848 the namber was reduced to 563,629,
In 1364 vwe had 1.056G,244, of which probably abont one-
half helonged to cottiers and farmers whose holdings
woere under thirty statuie acres.

It has been estimated that abeut 1,000,000 young
pigs are annmally reared in Ireland ; and something like
the same number ts annuadly disposcd of; of the Iatter it is
sapposed that abotut one-third is exported alive, the re-
nuining two-thirds heing killed for the provision trade.

Valuing the pigs annuully sell in Ircland at £3 10s.
cuch, the agricnltural clusses derive about three mil-
liems and g halt sterling from the sale of swine, which
ix u most tmportant item in our national wealth, That
this could be increased without any extra feeding is
well known to everybedy who is asequeinteg with the
stute of [reland ; for while it is true that a great im-
provement heg been effected in the gnality of our pigs,
much remains vet to be done.  Mr. Mtearn, one of the
most noted pig brecders in England, has expressed the
opinion that by bestowing proper attention on the
hreeding:, rearing, and feeding of swing, the quantity of
meat eould be doubled at Httle more than the present
cost.  If this he true of England it is, certainly, not
less so of Ireland. .

The greater portion of the wealth to be derived from
improving the pigs of this country would accrue to the
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‘peasants and small farmers, not only because it is their
pigs whieh are most in need of improvement, but alse
because the eottiers and farmers whose holdings do net
oxceed filty statute acres own about two-thivds of the
pigs in e countiry.

The pig has often been called the poor man’s Savings
bank ; 1t has also been called the poor man’s friend.
It is bevond all doubt thut this animal is of immense
advantage to the peasant. A store pig can be purchased
at sums varying from o pound upwards. It consumes

4 the offal of the tuble ; and by 2 small weekly outlay,

which would otherwise be spent on tobacce or inloxi-
cating drinks, which wesken mind and hody, the animal
in 2 shorl time becomes worth from £83 to £4. and often
more. It is in this seuse that the pig can be correetly
. regarded as a savings® bank ; and when the animal is
fairly managed, the poor man cannot invest his savings
in any other wuy that would pay him ns well. DBut
besides the profit of the animal, we hold that the feed-

] ing of pigs in this way is in other respects mosl bene-
‘3 ficlal to the peasantry of Treland. It engenders in

them habits of forethought aud thrift, the want of
which has been the ruin of hundreds of thousands of
them. The peasunt who saves a small sum weekly out
of his limited income, and skilfully invests it in feeding

a Jig or two, Is pretty sure to Improve his own condi-
tiom and to Impress the best of all lessons on the minds
of his children. We shonld, therefore, lilie to see every
cottager in Ircland in possession of a pig

Pigs cagnot be profitably fod withont proper shelter,
b The Irish Peasant knows this too well.  In too many
cases he has been known to share a corner of Lis cot-
tage with hiz pig.  The owners of Irish cotinges should
prevent this by attaching a pig-stre to cvery cottage,
1t is their own interost to do so : for, in the first place,
the eottager who has a pig s abmost invuriebly o better
mark for the rent than the one who hus none. And,
again, it Is the Iinterest of the cmnployers of labourers
to cncourage thrift in the Inhowrer. And surcly 1§
is the hl“‘h(,‘wt and most agrecuble duty of Lhc rich to
promote the well- Leing of the poor.
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Tigs may be classed in verious ways.  Thus, aecord-
ing to colour, we have black and white; according to
size, small, large, and intermedinte.® The relative
mwerits of these classes depend on local circumstances,
such as markets, and we must add, to some extont,
cuprice, At one time white pigs are in favour. at an-
other black arc preferred. In a few years we have
noticed a change of this kind, very much the result of
caprice, in our show yards, Then, as regards size, the
furmer must be guided by the demand.  In some places
there s a great demand for small pigs for pork, whercas,
in some of the manufacturing districts of England, and
in the neighbourhood of some of our great bacon-curing
establishments, we have observed a greater demand for
good-sized pigs, Owing to the introduction of American
bucon, which is the produce of large pigs, small and
middle-sized pigs have, on the whole, heen in great
reuest in Ireland of late years.

Of pure breeds, the Yorkshire, figure 5%, and the
Berkshire ave the kinds principally used in Irelund,

Yia. 58

™
gl

* b Pigs ol the large hreed weigh from 0 to 1,700 1hs. each.
" intermediate or middle do., 400 to 50D
» small breeds do., 20080 300,

* Yonatt ou the Pig” edited by Siduey, p. 6.
T
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e have had o good deal of experience of these two
breeds, the result of which may be briefly stated.  The
Yorkshire breed is white, and may be had of small,
middle, or large size. The smoller kinds are tcnder,
and vequire careful troatment while young., Thewr head
and limbs arc remarkably fine, and if well housed they
ave casily kept in condition, fatten rapidly, and give
two ewt. of pork. dead weighl, at the age of eight or
nine months. They, thercfore, make good porkers, and
pity best for this purpose.

Fre. 5%

The golour of Berleshire pigs, figure 59, is black or
dark brovgn. The improved Berkshire is well shaped,
not coarse in head or limb, and possesses a stronger
constitution, and bears rougher usage, than the York-
ghire. The Berkshire makes exeellent bacon at a com-
paratively early age.

LESSON XXIIT.

Axx the improved breeds of pigs possess many points
in common ; and the more of these points any pig,
whether purely bred or otherwise, possesses, the better
he is likely to pay. The head should be small, the face
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short, the snout very short and fine, and the forchead
nartow and coneave. The mouthin a good pig iz small,
and the checks full; the ears are thin and short, and
slightly hang forward at the points; the eve is small
and quick, and denotes docility, which is essential for
profitable feeding.  The neck is broad, rises well from
behind the cars, and swells ont as it joins the shoulders
and breast, which is wide and deep. The line of the
back should be straight or slighlly curved, broad, and
vovered with flesh of good gquality: the ribs should
spring at right angles to the chine.  The shoulders are
thick, broad, and well covered; und the thighs thick
and well covered within and without, and carrying flesh
well to the hoek,  The hone is fine ; the legs short and
finc; the feet shortand round, and furnished with clean
claws. The hatr is pretty long, fine, and sitky, and
contains few bristles. The skin is thin and supple—
neither tight nor loose. The tail is small, curled, and
set 8o that it is not scen af the top when the animal is
fat. When viewed from the side, from hehind, before,
or when a bird's-eve view is tuken, the carcase should
present the oniline of a reetangle. In pure brecds we
like uniformity of colour; that is, all black or white,
A pig possessing all or many of these points will always
pay for its keep,

The farmer should take very good care that breeding
pigs should possess as many as possible of the foregoing
points. The boar. too, should he purely bred, and be-
long to the breed which is best adapted to the market
and the treatment (as regards feeding mnd housing)
he is to receive. A boar shonld be chosen (if there is
power of sclection) which posscsses in a prominent man-
ner any point or points in which the sow iz deficient,
As an example, it may be stated that an eminent Eng-
lish brecder of our acquaintance, whose pigs showed
a slight fulling-off about the tail, used, with great
success, an Irish-bred hoar whose back ran out quite
level to the tail. In selecting a sire to improve defects
in our own dams, we must, of course, see that he is
not slack in other points,

Again, the breeding sow should possess a capacions

T2
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belly. The body should be eylindrical, and lengthy
enough not only to contain ten or twelve young ones,
but wlso to enable them to suck her. There is some
difference of opinion among our best pig breeders re-
carding the proper lengih of the hody of the feeding
pig. Some prefer compact pigs, others like a lengthy
earcase, Our own cxperience js, that very long pigs
fatten slower and pay less than those whieh are of
moderate length. In thiz mutler, as in others, ex-
tremes are to he avoided,

The sow goes in young about 113 days. Making*
allpwance for the time she is suckling her young she
can produce two litters in the year, and, when it 1s
thought desirable, she gives five farrows in two years.
The first litter is rarely ax numerous or Yigorous as sub-
soquent ones.  Good breeders whe wish to keep up first-
class pigs do not usually breed from pigs of the first
fitter. A profitable sow pigs at least ton young ones at
a time, and it is not unusual for good sows to rear
4 swoive. A sow which does not give a fair average

number of young ones should be disposcd of, unless she
possessos superior merits or high breeding. 4 bad
narse, o @ sow which eats her young, should also be

futtened off as soon as pessible. :
Qows furrow at all seasons of tho year. It is, how-
ever, difficult to Tear young pigs in cold, harsh weather.
1t appears to us that for the ordinary farmers of this
country spring, and towards the end of swnmer or
beginning of antumn, are good periods for farrowing.
Tn the former case there will be pleniy of milk to
; spure for the young pigs at the time of wesning, and
i in the lutter case they will be strong before the hard

. weather sets in.

' The sow requires great care for some time before
forrowing. As the critical period approaches she should

i be placed in a sty by hesself, if she has not had one

) alrendy ; and the sty for this purpose ghonld be

! roomy, suy cight to ten feet square, Short straw

i should be used lor litter, as yonng pigs are liable to be

_ I ginothered In long straw.  As many young pigs are also
1

croshed by their dem against the wall, 1t 35 a very
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good plun te fix a picee of wood ail round the sty, at
o helght of about cight ov ten inches from the ground,
and projecting about the same distanee from the wall,
so that the young one~ may be forced under it rather
than crushed agaiost the wall.

When the time of farowing srives (and this s
usually indicated by the animal becoming restless and
going abont the sty coliceting litter), the sow must
he curefully watched, and particulaviy so on her first
litter, for if neslected she may acguire the habit of
euting her young, a viee which is rarely, if ever,
cured.  Home pig breeders put the voung omes ws
they are pigged into o busket coutaining some «lean
short straw, und cover the basket with o plece of old
cloth to keep them worm. When ull are pigged they
arc tuken out of the basket, and put to suck the sow.
This canses a little extra trouble, and is not necessary
mourdingry eases. It is, however, o good plan when
the young ones are delicate, and it has been found nse-
tul with sows on their first litter.

After farrowing, the sow should be fed on soft food
ur slops, which should be given in a warm (not a hot)
state. A mash of hran or mweal answees very well,

LESBON XXTY.

A sow giving suck to her young requires to he fod gene-
rously. TFor a time they live on her milk altogether,
and if this be deficlent they cannot grow big or healthy,
Her fuod should, # possible, begiven in a escked state,
Bhould she lcave any food in the trongh, it is to he
removed and given to store pigs. Botled vegetables,
mixed with barley meal or Indian corn, are very good,
and a little bean meal incresses the guantity and im-
proves the guulity of the milk.

Shonld any of the young pigs be too weak and unable
to provide for themselves, they should be helped to
sick her, or hand-fed on mitk out of abottle to the top
of which is attached an artificial teat made of Indian-
rubber or some other soft material.
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Young pigs generally suck from the same teats: and '
it has been remarked that those which suck the fore
teats are strongest. [t often happens that there are
more young pigs than tcats. The surplus number is
sometimes rearcd by hand. It may happen, at the
same time, that there is unother sow which has fower
pigs than teals, and if' so the surplus should be with-
drawn trom the former and put to the latter.

At the age of a fortnight or so they may get milk
from the dairy. Valvable pigs reared for show pur-
poses get mew milk; for ovdinary purpases they get
skim milk or buttermill, In a shot iime the milk
may be thickened with a little faxinaceous food, such a3
Indian cornor barley meal, which should be mixed with
boiled roots or vegetables,  When gradually accustomed
to solid food in this way they arc casily weaned.

When six weels old the pigs of both scxes not re-
quired for breoding are cut, and about a fortnight after
they are weaned.

Young pigs should be gradually weancd, and not
separated from the dam all at onee. At this age they
suck her very often.* When we begin to wean they
ghould be allowed to suck her six times o day, then
four times, three times, twice, and once 2 day, after
B which they may be withdrawn altogether. In this way
i wo avoid sudden changes of food whieh are injurious

to young pigs, and gradually dry up the sow’s milk.
In a week or two after weaning, the sow may be
served again.
Kkim-milk and buttermilk are very good for newly-
weaned pigs. The supply of boiled roots and cabbages,

i and steamed or boiled potatocs, to which they were
% accustomed before weaning, may now be increased,
i No matter what system of fecding is adopted afterwards,

roots and vegotables given for a fortnight after weaning
should be cocked. I[mmediately after weaning, too,
young pigs must be fod often, soy six times a-day, the
number of feeds being gradually diminizhed to threc,
which is the proper number for stores and fatlening pigs.

* Tt has heen aseortained that fur some doys after they are furrowed,
young pigs will suck on an average once an Lour, day and night.
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Young pigs shoull also have access for o few hours
dully to o grass padilock or ficld, sy moderate vxercise
promwoetes health and vigour: anil o plentitul supply of
good clean water should b within the reach of ull kinds
of pigs, young and old. '

It is foand very beneficial to mix a little common
salt with the food of pigs.  Somoe zay it produces seals;
but if the unimuls wre otherwise properly fed and
housed, and the quantity of salt wsed not in exooss, it
will not produce this effect.  We recommiend it more
1}:.11L]Luhll\ for vouny plgs, a8 it prevents indigestion,
to which the\' Hre sthuL *

Yrrom this time il the pigs ure pul on futtening food
they are called stores.  The management of store pigs
varies with circumstances, When intended for pork
they are kept almost constantly in the sties and yurds,
so thut by gaining condition rapidly rather than size
they become fit for sale at the age of nine months ot
therexbonts.

Stores intended for Bacon usually get more exereise.
Many farmers feed them principully out of doors during
summer. It happens very frequently that this class of
store pigs is sadly neglecled. They have 1o subsist on
such offal and refuse materials asthey cun pick up. In
this staie they may be called the ¢ natural seavengers
of the farm.” DPigs cat offal and refuse wnaterial
which would otherwise, perhaps, go to waste, and
they pay the ordinary farmer best when they con-
snme the refuse of the farm and garden, kitchen,
dairy, barn, and corn-flelds. It iz even doubtful if
it is profitable to feed ordinary stores on high or
oxpendive feeding.  Offal and refuse substances are not,
however, always adequate; and when this happens,
store pigs require other keep. Tn the winter months,
say from the end of October to the beginning of Muy,
zome roots, cabbages, and small or damaged potatocs,
roay be given to them ; and in summer they are kept
CCOI‘LD]H]C.J.HT on clover, velches, and cabbd’*cq which

* It has been recommended to miv a ltttle sulphar occasionally with

the food of pigs of all kinds; it purifies the Lleod and promotes
digestion,
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may be given to them in yards or on grass. To prevent
the grass from heing injured pigs are usually ringed,

In fattening pigs we ought to he guided greatly hy
the broad prineiples of animal nutrition which we ap-
plied to the fattening of eattle and sheep.  There are,
however, points of difference hetween the food and
: feeding of swine and of ruminants (cattle und sheep).
G The latter have a st of four stomachs, which enahle
' them to digest straw and hay, and other bulky sub-
stances containing a large quoantity of woody fibre,
The pig, on the other hand, has only one stomach, und
requires more concentrated food ; that is, food contain-
ing less fibre.

Again, a fat pig contains a higher per-centage of fat
ihan a fat cow or fat sheep: in other words, the ratio
which the dead weight bears to the live weight is mueh
higher in pigs than in cattlo or sheep. Thus, whilo 80 per
cent. of the live weight of & fat pig may be pork, a fat
cow rarely gives 70 per cent, of heef from ifs live weight,
and it 18 considerod very good for a sheep to give 70
per cent. of muiton.

It is evident, thevefore, that fattening pigs require
food ricker in farinaceous, or starchy material than
cattle or sheep.

The economy of cocking the food of fattening swine
is, at the present day, very generully admitted. They
delight in cooked food; and do not, like cattle and
sheep, chew the cud. which snggests that their food
ought to be given to them in a state more casily assimi-
lated than to ruminants, After eookingit, the food of
_ pigs is often allowed to undergo a slight degree of fer-
- mentation before it is given t8 them. The application

of heat in cooking has the effect of changing the starch
of the food info sugar, which iz considered to be more
easily assimilated. By allowing the food to sour, the
. same change is brought about, We are satisfied that
‘. a slight degrec of souring is beneficial ; but we must
! prevent the souring from merging into strong fermen-
2 tation, which would result in the production of aleohol
and vinegar at the cxpense of the sugar or fatiening
properties of the food.
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LERSON XXV

Oarrring offal and refuse substonees, the staple food of
fattening pigs, at 2]l cvents in England, is furnished by
somc of the grain erops, Indien corn, and the leguminons
seeds,  We know farmers who have fattened pigs on
ground grain slone, and others whe huve used Indian
meal alone,  Mony farmers give along with these some
boiled roots, small and damaged potatocs, bran, pollard,
harley, outs, de.

Of all the substunces named, barley meal is most
abundantly used in England; in fact, the greater por-
tlon of the inferior samples of barley are used for this
purpose.  According to the experiments of Lawes and
Gilbert, yigs, whose average live weight on the 9th May,
183560, was 1404 lbs., consumed 654 lbs. barley meal
each, per week (the food being given ad Hibitum), and
gained on an av erags 1212 1hs, Tiv e welght per weck for
cight weeks ; which gives an increase of nearly 20 lbs,
live weight for cvery ewt. of meal consumed.

There are few substances richer in farinaceous matter
or better adapted for ptz foeding than Indian corn ; and,
aecordingly, a great quantity of it is now used for this
purpose both in America and in the British Islands.
1t is supposed to be one of the most economieal kinds
of food we can buy for the purpose. It is richer in
farinacecus matter than barley meal. TInferior Indian
corn can be had at a very great reduction, and pays
remarkably well, especinlly when pork iz dear. Jtis
given whole or as meal, raw or boiled. A good plan is
Lo make the meal iuto btnaboui b} pouring hot water
wpon it in a vat or tub, and covering it over with a lid
or an old suck o keep in the heat. In the investiga-
ticns of Lawes and Gilbert, pigs, whose average weight
was 1432 Ibs, each on 14th February, 1850, consumed
451 Ibs, Indian meal (the food bong given at will)
each, per week, for cight weeks, and gained on an
average 921 Ibs, per week in live weight in the same
time, This gives an increase in live weight of 227 lbs,
for every ewt. of Indian meal consumed.
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The grain of the out crop is alse used for pig feeding,
Bome formers even profer it fo barley,  Weight for
weight we think hurley produces more pork,

All kinds of grain should be wsed In a pround state
for pig teeding.  Theyare improved by cooking. They are
gsometimes boiled; but a readier and simypler plan is to

i make the meal into a sort of porridge by pouring hog
. S water upon il and covering it ap to keep In the heat,
and allowing it o cool befure wsing it.  In using het
wafer care rangl be tuken thal the meal docs not colleet
into lumps, which may remain unbroken, und be likely
to bring on Indigestion.  When skim-milk, buttermilk,
or whey is abundant, a highly fattening food 1s obiained
by uging them instead of water for meking the meal
into porridge.

The Jeguminous secds are also considered vory good
feeding for pigs. DBeuns, pease, tures, and lentils are
used in this way. They are said to impart a degree of
firmness to the meat, which increases its value; but if
they are used lurgely the meat does not hoil well
Pease produce meat of hetter quality than beans.

We think it does not pay to feed pigs wholly or even
principally on leguminous seeds.  Dut as they contain g
great deal of flesh and bone-forming matter, a moderate
By quantity of them may, in the absence of milk or other

: suitable foeding, bo given fo young pigs ; and they may
also form part, but not the whole of the food of fatten-
ing pigs.

Of late vears potatoes have been too dear to be given

to pigs. Diseased and small potatoes may, however,

_ be used for this purpose. They should, if possible, be

i steamed ; and the water which colleets in the sicaming

|" vat, as well as that in which potatocs ave beiled, should

’ never be given to animals of any kind. Totatoes do not

fatten pigs rapidly, and the fat of the pork fed on them

is said to be rather soft ; henee it I3 usuul o give some
. 8 harder feeding along with them.

Of roots, the parsuip 1s, welght for weight, the best

for fattening pigs. It appearsto have been abund: antly

used for this purpese in the island of (fuernsey. The
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desh of pigs fod on this oot wants firmness, which is,
however, imparted to 1L by o little beans o pease. The
parsnip cannot, however, prove profituble fur this purpose
unless where the soil and dimale are pecultarly well
adapted to its geowth.  We doubt much if it can be
raised profitably in this couniry for pig feeding.  Man-
golds and twnips, more parficalarly the softer kinds of
furiips, are too watery for pigs. Boiled mangeld and
swedes lave been wsed oceasionafly, but some concen-
grated feeding should slwuys be given slong with them.

Tattening pigs are fed three times o duy,—in the
worning, at noon, and in the evening. They should
be fed at the sume hours duy after day, and get as
much food as they will eut up clean, and no more. 14,
at uny time, a little food 18 loft it shonld be given
to stores.  The troughs should be wuashed quite clean at
recular intervals, for if any food is allowed to remuin
long in the corners of them it is sarve fo taint the
fresh food. Metal troughs are preferable to wooden
opes, a8 they are more easily cleaned, and not omly is
the food more likely to stick fo the wood, but the wood
itgelf rots and taints the Lood,

The pig is, in the minds of a great many people,
associated with dirt and filth; but the truth is, he is,
in many respects, cleanly in his habits. TFor instance,
he does not wsually dung in his litter, but retires to
the yard. 1t 1s guite certain that the fatiening of
swine Is eminently promoted by cleanliness. The most
garcful feeders wash them once a wock, I this is
thought too troublesomo they ought to he rubbed with
a good brush or wisp of straw,

Fattening pigs, like other fattening animals, cat
more at first than ufterwards,  When they have put on
a good deal of fut the appetile becomes less voracious,
and better fluvoured food 1s required. 1t is for this reason
that when pigs are put up to fatten they often get more
of bulky and suceulent food, and us the futlening advances
ihey get more of the richer and more palatuble grains.

The market valne of fat pigs may bhe pretty closely
approximated by the use of the following table of the
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ratio between Live and dead welght, which we quote
from Mr, Ewart:—

Live Weight. DPor-centage of

Pork cr Bacon.

Under 14 stones, .o . . Bt 7T
15 to 20 stenes, . . . . . TRt 79
20 tn 85, . . . . . B0 toal
st o, . . . . . Blto &2
todd L . . . . . S8 to 84
o dd L. . . . . 240 86
Above 40 stones, . . . 87t 88

SECTION IX.

N . SILEED.

LESS0N XXVI.

A enear many farmers make most money by feed-
ing sheep on the produce of their land; but there are
many other cases in which the land can be turned to
better account in other ways.  Thaus, if 2 small farmer
who holds ten or twenty acres of lund of average quality
were to depend solely or prineipally on sheep he would
not be able to support his family, while by following a
good system of cropping, and feeding dairy cattle, he
could not only live comfortably but save money. Til-
Iage and dairy hushbandry give full employment to every
member of his family who is fit to work, The farmer
and his sons till the land and foed the stock: his wile
and daughters milk the cows and attend the dairy. He
derives from tillage not only the ordinary profits of farm-
ing, but reaps the wages of the labour of his wife and
children. It is not so when he relies on sheep.  The
farmer himself would be quite capahle of attending five
times as many sheep as hissmall holding eould maintain.

That sheep pay well, however, is beyond all doubt.
The number of sheep in this country could be greatly
inereased, and their quality greafly improved. The
average vilue of the sheep in Treland could be

:
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smereased 10s. o head in a short time by bestowing
proper attention on their breeding, feeding, and weneral
management ; and as there are 3,363,068 sheep In the
country, this would inereasc our wealth to the amonnt
of £1,681,534. )

1t is in regard to the sheep in the hands of the smali
farners that the greatest improvement remains to be
offeeted,  They are frequently ill-shaped. require three
or four Teurs to rome to market, and do not weigh as
hieavily as well-bred and well-fed sheep at the age of
fifteon or sixteen months.  Food is thus wasted, the
farmer's capital is twned slowly, and the profit is
extremely snall, or, us sonietimes happens, there is none
at all,

Sheep are reared for their flesh and wool. The
woizht of the earvease and the guuoliéy of the muiton,
w4 well as the weight of the fleece and the gquality or
viulaple” of the wool vary greatly with the breed.
The longer time a sheep takes to come to maturity the
better the quality of its mutton, and acoordingly the mut-
tou of large and fast-growing, improved sheep, is not as
aond as that of wnimproved or mountain shecp. The
Cotswold breed 1s one of the larzest and fastest growing
Lroeds we possess, and 8o the mutten is very low in
qaality, and sclls for a penny 2 I less than good
auitton.  The Binck-faced sheep of Bcotland, Welsh
sheep, und the mountain sheep (e.g., the Wicklow sheep)
of Treland, give tender and savoury mmtton which
wlways commands the highest price. The mutton of
the Roathdown breed of sheep 1s also very good, and
hrings o higher priee than Leicester, and other favourite
hreeds.

All our breeds of sheep are usually elassified into
Tangrmteoolled, short-woalled, and internediate, according
iy the length of the wool. Leicoster and Cotswold
<Heep, whose wool Is fully seven inches long, belong to
ihe Jong-woolled class; when, as in Southdown sheep,
st staple of the wool is trom fwo to four inehes, the
Tireed is said to be shert-woolled: and the Cheviot
treed is an example of the intermediate class,

The Metino breed of sheep gives the best wool.  For-
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merly ils price was very high; but since the introdue-
tion of the breed into Australia, the price has fallen
considerably.  'The price of Merino and other deserip-
tions of fine wool has been brought dewn, and the price.
of long wool advanced by the remarkable change that
has taken place 1n men’s dress. This change consists
in the use of a greater quuantity of tweeds and other
coarse woollen fabrics, instead of the broad cloth se
mueh worn thirty vears ago.

The most important breed of sheep in the British
islands is the Ledeester, which we owe chiefly to the
labours of the late Robort Bakewell, of Dishly Grange,
Leicestershive, Bakowell commenced his carcer as an
improver of the breed about 1758 ; and in a short time
produced a class of sheep which has added vastly to
the wealth of the empire,  The original sheep of Lei-
cestershire (with which it is supposed Bakewell com-
meneed) was a long, thin, fat-sided, und bony creature,
weighing about 251b. & quarter, and requiring at least
three yoars to bring it to maturity.  Thewool was about
twelve inches long,  Bakewell saw that the aplitude of
an animal to fatten comld be judged by its cutward
appearance. He found that well-shaped sheep, with
small limbs, gave a greater guaniily of mutfon, from
a given quantity of food, than large and course animals,

Very Little 1s known of Bokewell's system of breed-
ing; but il is pretty ceriain that he suceeeded in apply-
ing to Leicester sheep the principles which the brothers
Colling applied, with equul suceess, 1o the Improvement
of short-horns.  In his hands the wool became shorter,
the body more compact, and the animal became fit for
the butcher in two years less than before. In accom-
plishing these etrds, he must have exercised great skill
in the selection of parents,  He probably erossed in the
first instance, and resorted to close breeding afterwards,
There can be no doubt that the carly maturity of the
breed was cffected by breeding in-and-in.  Bakewell
paid greater attention to the production of mutton than
wool.  In his time long wool was not as valuable as it
is mow. He is reported to have said that he did not
" care if his sheep produeced no wool af all,  He carried
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hiz views on this peint too far; bul medern breeders.
bave rectified his error. At present pure bred Leicester
flocks olip 7Ib. of wool per sheep. DBakewell was also
disposed to reduce the carcase too much. Tt is said, too,
that in his time breeding in-and-in was so closely
follewed that many ewes did not breed.

LESSON XXVIT

A eoon TLeicester sheep, presents the outline of a
roctangle, The head is small and covered with white
hair; the countenance iz open and the muzzle clean;
the eyes are full and show & quiet disposition ; the ears
are long and thin; the neck fine and tapering; the
chest is deep and wide; the back is straight and wide,
and ends in a square rump; the shoulders are full and
deep; the ribs spring at right angles to the backbone,
and are well arched, and go back very close o the pelvis ;
the bone is fine: the offul light; the hind-quarters are
deep and full; and the skin is soft and clastie. In the
unimproved sheep the fore-quarter was worth very little;
but Bakewell sogn remedied this defect,  Some breeders
of our own day are rather neglecting the hind-quarters
or legs of muttun which is 2 great mistake, as the leg
is eme of the most vuluable joints of the sheep.

The engraving, figure 60, représents a prize animal
of this hrezed.

The Leicester is now brought to market at fiffeen
months old, weighing 25lbs. 2 quarter (dead weight).
The guality of the mutton is fair; but when the animal
is in verv high econdition the lean and fat are badly
mixed, which leseens the value of the muttow, The
farmer is, however, amply compensated for this by the
rapidity with which the animal grows and fattens.

Leicester sheep require good pasturce and shelter. It
1s a mistuke to put them on poor pasture, or in exposed
siteations; but no breed of sheep pays as well on first
clags sheep land.
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Fus. 60,

The Leicester iz the best breed for improving the
sheep of Ireland. In peculiar sitnations onc or other
of the breeds deseribed farther on might anwwer better;
but we think as highly of the Leicester for improving
our sheep as of the short-hore for improving our cattle.
There 1s the most ample practical experienece to support
this view. Thefine sheep which are met with in many
perts of Ireland wunder the name of Dellinusioe sheep,
have been produced by crossing the native sheep with
Leicester rams. The most skilful and enterprising
flock masters in the country regularly use Leicester
ramg, and by deing so have enriched themselves and
henefited the community. We desire to see this ex-
ample followed by the small farmers.  1f iz true that
a small farmer cannot afford to buy or hire a pure-bred
Leicester, but by clubbing fogether o number of small
farmers could make up the five or six guineas for which
a pure-bred ram of very fair quality can be had,

The Cotsweld breed, which takes its name from a
range of low hills on the cast of Gloucestershire, is
one of the oldest of the established breeds of England.
The wool i+ long and somewhat coarse, and weighs
about 2 1bs, per fleece. The frame is large, the carcase
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deop und wide, and the welght per quarter fully 301hs.
at the age of fifteen or sixteen months, The quality of
the mautton is not good, but it grows rapidly. The
chest, ribs, and quarters are well developed; and al-
though the lmbs (owing to the hilly nature of the
ground and the distance these sheep have sometimes
o travel) are and must be a little longer than in some
other breeds, the sheep are well shaped, The Cotswold
breed is larger than the Leicester, and is distingnished
at onve from the latter by a tuft of wool on the
lorehead.

Jotswold land is for the most part poor, and the pas- -
ture iz indifferent enough. The sheep are folded on roots
in winter; and as the country is high and open they
have beecome very hardy. The ewes are prolific and
good nurses. They grow so rapidly that wether lambs
are sent off turnips to market in January, at the age of
ten months, weighing 20 lbs, a quarter,

The Southdown is the most valuable breed of short
woolled sheep in the kingdom. It takes its name from
a range of low chalk hills called the Downs, five or six
miles broad and about sixty miles long, in Sussex. To
the south these hills dip into the sea, and on the north
they are bounded by a narrow strip of good arable land,
The Downs are covered with short sweet grass.  Each
sheep-tun has attached to it a piece of the good arable
land to the north, on which winter keep is raised for
the sheep.

The original sheep of the Sussex Downs was as much
inferior to the modern Svuthdown as the old Teicester
was to the new, About 1720, Mr. Jobn Ellman, of
Glynde farm, near Lewis, in Bussex, began fo improve
this breed. At that time short wool was in great re-
quest. Mr. Fllman, like his contemporary Bakewell,
suw that the aptitude of an animal to fatten varied with
its shape and symmetry.  Secing, too, the power which
animals have of transmitting thelr properties to their
voung, he bestowed great attention on the selection of
parents.  Elman did not follow close breeding to the
same extent as Bakewell,
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The introduction of the Merino breed into Austvalia,
certain changes in fashion, and other cireumstances
have, as already pointed out, caused an extraordinary
vhange in the relative pmca of shert and long wool.

'L]:Le Bouthdown brecd is disilnguished from other
breeds by the brownish gray, or specklcd colour of its
head and legs; and by its short, thick-set wool, which
averages about 3lbs. per fleece.  <Thehead is small and
hornless; lips thin; the space between the eves and
nose narrow; under jaw fine and thin; ears pretty wide,
and well covered with wool: the forehead and the
space between the ears also well covered with wool ag a
defence against the fly; eyes full and bright, but not
prominent ; neck of medivm length and gradually re-
clining towards the shoulders; ribs coming out heri-
Jonta.ﬂ} from the spine, and thtnd_mg ar lm(LWd.rds,
and the last rib projecting more than the others : back
liroad and large from the shoulder to the setting on of
the tail; rump long und broad; belly as straight as
the back; legs of medium length s the forelegs struight
from the breast to the foot, and not bending inwards at
the kneey hocks huaving a direction rather outward,

7 twist or meeting of the thighs behind particularly
: full; bone fine, yet without wealness: helly well de-
tended with wool, which should come down to the knec
and hock; wool (,lo»c, curled, fine, and free from any
spiry proj ectlng fibres.”  Tn addition to these polnts the
Houthdown, in common with other breeds, should possess
a wide deep chest, broad loin, wide hlp‘r and general
shape and symmetry.

Southdown sheep are very prolifie, giving120 and 130
lambs for every T ewes.  They are hardy, fold well,
and bear close stocking,  They are brought to market
_ at the age of fiftcen or sixteen months, weighing 201hs,
i a quarter. ‘They are also very docile.  Altogether they

: have heen found very profitable on the Southdown hills
: and similar situations. Southdown sheep have heen
' found very useful in many parts of Ircland ; but at the
' jiresent price of long and short woel, long woolled sheep
are more profitable in this country.
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A ewe and lamb of the breed are illustrased in wood-
ent figure 61,

Southdown sheep are sometimes retained il five
years old for the table of the rick. At this age the
mutton has the favour of venison, and brings a very
high price,

LESSON XXVIII,

A cLass of sheep called Shropshire sheep has been
reccntly recognised us a pure breed, From an early
period a race of sheep known as Morfe Common sheep
(2 name which they took from a tract of land en the
borders of the Severn) has long existed, The Bristol
Wool Soriety, in their report for 1792, observe that the
# Morfe Common sheep are considered » native hreed,
with black, brown, or spotted faces,” The moedern
Bhropshire has been produced by crossing these sheep
with other breeds, more especially the Southdown. The
Morfe Common sheep had horns; the modern Shropshire
sheep has none,  The faces and Jegs are of a gray or
speekled colour,  The neck is thiek and well st on.” In
v2
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shape and symmetry they bear a resemblance to the
Southdown; but compared with the lutter theyare luger,
woigh more per quarter, sud have louger wool, which clips
G 1bs. per fleece,” The Shropshire sheep is hardy, thrives

Fic. 62,

well on moderate kecp, comes to maturity ahout the
same age as the Sowthdoewn, and gives mutton of good
quality. The ewes are prolific and good nurses. Mr.
Hamilton of Hamwood (who possesses a first-class flock
of this breed) states that he sometimes gets us wany as
150 lambs from every 100 ewes. They yean early, and
as the lambs are hardy and of good size, a good many
of them are sold as “ market lambe” Trish farmers
who have a market for fut lambs wonld find it very
profitable to eross the common sheep with rams of this
breed.

The Cheriot 1s the most valuakle breed of mountain
sheep we possess. Tt takes s name from the range of
conical hills which form part of the boundary between
¥gland and Seotiand.  These hills possess an ele-
vation of frow 2,000 to 3,000 feet; nevertheless, they
are covered with pretty good pasturc.  The Cheviot
sheen, In common with all the established hreeds of
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Great Dritain, underwent a great improvement. The
number of sheep in a flock Is imumense, but much
attention is bestowed on the selection of the ewes, by
“enlling” out und selling all the small and unpro-
‘mising ewe lumbs; the rams also are selected wifh
great carc. )

Cheviot sheep have no horns.  The logs and faces are
white, and sometimes grayish or mottled. The head is
erect, long, and clean. There is no wool on the fore-
head; but the neck and throat are well covered with
wool. The ears are open, long, and weil covered. The
legs, in this as in all mountain hreeds, must be moder-
ately long, but they are finc and clean: and the animals
are less restless than other mountain breeds. The
general outline of the carcage is good. The hind
gnarters are deep and full; and the fore quarters,
though much fuller than formerly, are still rather light.
Good ewes weigh 15 or 16 Ibs. a quarter; and wethers
18 to 20 Ihe. The quality of the mu'ton is inferior only to
the Blagkfaced. Though the ewes ure prolific and nurse
well, yet, owing to the elimate, 1t tukes good manage-
ment to rear eightcen lumbs from every twenty ewes.

Cheviot woal 18 of & soft rich quality, and is in much
request for the munufacture of the best deseription of
Beotch tweeds, &e., as well as other purposes. At pre-
sent the flecee uverages from 3% 1bs. to 4 1bs. of wool.

This breed now occupies the greater portion of the
mountain pasture of Seotland. They are rarely sent
to market by the brecder, who usually oceupies the
highlapds, and who sclls them to the feeder. A
regulur division of labour is thus established. Many
of the flock masters possess thousands of these sheep,
which are divided into flocks or Zirsels, Each hirsel
contuing about AN) ewes, or 600 to 700 hogs,
and is given in charge to a shopherd who, with his
faithful dog is responsible for them. This breed bears
very severe woather and subsists on the hardest farve.
There are plantations and cnelosnres sometimes formed
of dry stone walls about six foct high to which they
huve access in very severe weather; a stack of hay is
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also placed near these enclosures.®  We know from
the writings of Hogg, the Btirick Shepherd, and others,
that Cheviot sheop arc often exposed to hard and stermy
weather,

The Cheviol sheep huve been introdaced into several
wmountain districts in Ireland, where they pay very
well.  They possess fully as hardy s constitution as
the native mountain sheep, and surpass the latter in
shape, symmetry, in eoming to maturity carlier, and in
profitablencss. They cross well with other hreeds,
Yrobably no sheep pay as well on lands of moderate
elevation in the North of England and Seotland as o
cross between a Leicester ram and a Cheviot ewe; and

‘there are extensive tracts of land similarly situated in

Ircland on which the same cross would pay well
Another breed peculiar to Beotland is the Black-

Fuved Ienth sheep, Tepresenbod in figure 63, This breed

is suid tohave originated in the range of mountains that
ran from Derbyshire into Scotland, and which yield only
voarse heath, furze, and the less valuable grasses. The
Cheviot has been gradually encroaching on the Black-
faced sheep in Beotland. When the land is capable of
improvement, and hears grass of any kind, the Cheviot .
pays better.  The Black-faced shecep subsists on coarser

. berbage than the Cheviot; and when the latter ceoases

to thrive the former yields a prefit.
The Bluck-faced breed bas horns,  The horns of the

‘ram are longer than those of ihe ewe; and they have

also two or three spiral twists, Tho legs and face are
black or mettled; there is a tuft of wool, of a light
shade of colour, betweon the horns, and the muzzle and
lips are of thesame hue. The muzzle is long and clean,
and the face Is pariicularly clear of wool. The cams
are moderately long. The limbs are streng, and the
carcase long and square. The tail is naturally short
and never cut. The wool s shaggy and coarse ;. wsually
contains Fenmps or wiry filaments; is destituto of the

= A store of hay is genemally provided for three months, calculated
at the Tate of 12 ibs. for the older, and 1 Ih. per day for the younger
sheep.—Low.
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property of folting, and is only fit for the mannfacture
of coarse fabrics. The fleece weighs about 3 Ibs.  The
Hesh feels firm and elastic, and the mutton possesses the
hest flavonr, and brings the highest priee. At the age
of threc or four years the carcase weighs from 15 Ibs.
to 18 lha. a quarter.

This breed has heen successfully crossed with the
Ieicester. Tt is not usual to go further than one cross.
« Tt ix a curions fact that when a Leicester ram of the
purest and best stamp Is put to Black-faced ewos, the
faces and legs of the produce are almost perfectly white.
but quite grey when the ram is coarse and of indifferent
breeding. A ram should nof be put to the same cwes
more than one season, the produce of the second season
partaking more of the character of the dam than of the
sire,” The Seuthdown has alse been successfully used
for crossing the Black-faccd sheep, and Mr. Naper of
Tougherew has used Shropshire rams in the same way
with great effect. The Cheviot does not eross well with
this breead.
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LERSRON XXIX.

Ewes should be made to yean when there Iz good
grass for them. When the farm s exposed, or the
climate cold and cufting in spring, lambs should
not be drepped carly. “Thousands of lambs,” suys
Mr. Youatt, **die every vear trom the cold to which
they are exposed by being dropped too soon. And on
the other hand there may be danger and inconvenience
if the period of lambing is too late. Hot weathor is as
fatal to the mother as cold is to the young. It frequently
induces & dangerous state of fever; and both the mother
und the lamb mey then be injured by the luxutiance of
the grass. If the lamb falls late in the season, it will
be longer erc the ewe can be got ready for the butcher,
if she lg a draft ewe; and the early lambs becoms lurger
and stronger and better able to resist the cold of the
succeeding winter. The yeaning time will, therefore,
be regulated by the situation of the farm, the nature of
the pasture, and the demand from the neighbouring
markets,”

As good condition prometes fertility in vwes they
should be put en gencrous Leep, such as good grass, or
a piece of rape (which is in great favour with sheep
farmers for this special purpose) for some time before
the breeding scason commences,

The sheep farmer and shepherd should be on the
alert at the lambing season. It is a very good plan to
put the ewes into a shed or house when they are {o
vean, Extensive sheep farmers should erect shelter-
sheds through their sheep walks; Dbut the farmer, to
whom our chservations are principally addressed, could
use an empty barn or other apartment for the purpose.
Any lamb which iz weuk and unable to suck Hs dam,
should be either helped to suck or hend-fed.  Should
any ewe lose her lamb, the lamb of a deceased cwe, or
one of the twins of a living ene could be put to her.

Very soon after ewes yean they are drafted to fresher
and better pasture. The change is not made until the
ewes have recovered from the effects of yeuning, snd
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both ewes and lambs have ¢ome to know each other,
As one ficld or piece of pasture begins to fail the sheep
stondd be changed to a fresh bite, always taking care
to remove them in dry weather and in the afterncon.
# Continued damp, rainy, or cold web weather renders
new grass 8o soft and fermentable as to be almost certain
io p*‘oduce diseage in lambs, although that sort of
weather Increases the mitk of the ewe.”

The lambs run with the ewes 4ill they are weaned.
In this country lambs are usually weaned about July,
by removing them to a separate and more succulent
pasture. The ewes asd lambs should, if possible, be
removed sufliciently far apart to provent them from
hearing each other. W have met farmers in England
who, in weaning, remove the sheep from the lambs,
leaving the latter where they were before the separa--
tion, In any ease the ewes shonld be removed to
poorer pasture after the lambs are weaned. After
shearing {which us,uql}y oceurs before weaning) some
lambs do mot recognize their dams and wean thcm-
selves.

‘When, on being gently plucked, the wool comes away
readily the gheep ought to be shorn, Bheep in high
condition lose their wool earlier than thosc which are
lean. ln this country the sheep-shearing season oceurs
in May and June.

A dirt collects in the wool, sheep shoutd be washed
ina runping stream before being shorn.  Many farmers
lose very considerably by the filthy stale in which they
send wool to market. They think that as tho dirt adds
to the weight of the w ool it dees not pay them to
go to the trouble of washing and preparing it Com-
mon sense should teach them that the buyer will not
only cut down the price, according to the impurity of
the wool, but make an adequate deduction for the labour
of cleaning it.

The sheep to be washed are brought to the bank
of o river and peaned there.  They are passcd one by
one into the sfreum, turned on their back, and after
being washed, let out on the grass again.  If the land
on both sides of the stream can be used for the pur-
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i pose the sheep should be pussed across the current

g obliquely, taking cure that one shecp could not by
4 possibility he pabsed into the water in which another

i was washed, By giving the banks a gentle slope the

washing is gn c.xtl\ fdoilit.;tul The water reilnoves
what is called the yoile of the wool along with
the dirt. The volk of wool is a peenliar soapy seeretion
which gives softness and pliability to the wool. It
. sometimes amounts to one-half the weight of an un-
: washed sheep.  We find most of it where the wool i3
it finest and softest, such as on the breast and nock.  The
yolk is regarded as an essential parl of the flecee. The

i sheep should not, therefore, be shorn until the yolk is

restored to the wool; ond this occurs in about a week
after washing, In the mesntime the sheep should he

L] kept, on clean dry pasture.

L At expert hand will sheur from thirty to forty shéep

i per duy.

LESSON XXX.

bl As soon as the lambs are weaned, and the ewes quite
a1 dry, the shepherd goes through his flock very care-
§ fully, and < enlls” or drafts from it as many of the worst
) of the old ewes as he ean replace from the young flock,
' The fellowing are some of the points for which ewes
are disqualified for breeding.—¢ Bareness of hair on the
crown of the head, which exposes the sheep to the
uttucks of the fly 1n summery defective eyesight, which
mcapacitates them for choosing the best part of the
pasture; loss of teeth, or the presence of ill-shaped
testh and juws, which prevents them from properly
masticating the food: hollow neck, which indicates
breeding too near akin; hollow back, which renders
them too weak to carry lambs to advantage; flat ribs;
; drooping tail-head:; bad feet; coarse bore, which de-
Cy notes coarse flesh ; thin eoat of wool ; discased udder or
i teat, which diminishes the supply of milk for the lamb ;
3 scantiness of milk, which stints the growth of the -
i progeny : net proving in lamb, or aborting—qualitics
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likely te be porpetuated; tendency te scour, or the
opposite state of thebowels.” A farmer Is often rehuc-
tantly compelled to retain in his flock sheep which
are far from being up to Dis standard of quality; ut
u owe which possesses one or more of the foregoing
dofects should be drafted as soon as possible. ¢ Culled
ewes” are either fattened off at once, or, as in the caso
of meuntain farmers, sold to furmers who have feeding
wherewith to futten them.

Pasture is the most nutaral, as it is the most nniver-
sul food of sheep. In Ircland thousands of shoep never
get anything clse. An acre of first-class grass will
fatten 2 good sized ox or abont eight sheep of average
size. Tand of this rich description is devoted mors to
the fattening of eattle than sheep, We know excellent
sheep pasture, whose letting value at present would
be at ¥7s. 6. an acre, the oceeupiers of which con-
gider it very good indeed if they keep three sheep and
their lambs to the acre,

Koots are used largely for fattening sheep in winter
and spring. In the Light lands’ districts of Lngland
sheep are folded on roots. Some farmers in this conn-
try adopt the same system. The droppings of the
sheep envich the land and put it into good condition
for the grain crop (asually barley) which follows. 8o
long s grain fetched a high price, this system paid
uncommonly well; but many regard it as a slovenly
svstem of consuming roots, and prefer to give thom
to the sheep on grass.  This involves more labour;
but it would vastly improve the grass and give more
mutton and wool. The system of folding off the root
where they grow, is clearly preferable where the land
is so0 lght and poor as to be unable to bear a crop of
grain without the dung of the sheepfold.

Average sized sheep fed exclusively on roots consume
about a stone and a half of swedes daily. On this keep
a sheep will inerease about 5 Ibs. a quarter in from four
to fivc months. The increase of the wool in the same
period would be about a pound. Roots should be cut
and given to fattening shecpin troughs. In this way none
of the roots are wasted. By cutting the roots shecp
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) eut more of them and fatten quicker. Roots are mot
wsually euf for store sheep.

In addition to roots, sheep, when intended for fatten-
ing, zet a little hay. The large farmer gives it in
well-constructed sheep racks, A buarrel-shaped erib,
composed of @ number of spars of wood hound together
at the fop and bottom, and with o few strong spars in
the bottom to keep the hay off the ground, would unswer
the small farmers of this country well enough,

Many farmers give a litile cake or corn along with
roots to futtening sheep, At the present prices of meat
% and wool we believe it pays fully as well fo give artificial
: food to sheep as to cattle.  When given, the eake should

be breken very fine, and the outs erughed or * eracked.”
About half a pound of oil-cake or a pound of oats per
iR sheep per day may be given with advantage ; and when
this is given, along with a good allowance of roofs,
the peried of fattening is shortened ahout a month, and
the sheep turned out in better condition.  In this way
roots are saved ; a greater number of sheep can be fed,
more manure iy obtained, and as a matter of coursethe
laund improves in quality; and so long as the farmer does
all this judiciously, his own cirgumstances must improve.
: In severe winter and spring weather the sheep and

'i hrending ewes should get hay or roots, or a itle of
hoth, if they can be spured. Some farmers give arti-
E ficial fond when hay or roots arc not avuilable, 1t is

certainly o mistake not to provide sheep with adequate

keep at those seasons,
i Ewes which year hefore there is a good growth of

grass should also have some roots.  Muangeld wurzel 1s
v excellent for this purpose.  The allowance of roots must
i vary with the stute of the grass,

Beveral intelligent Hockmastors put roek-salt within

the reach of sheep, They readily Jick it ; and in addi-
} tion to its nseful effect in promoting digestion, it isalso .
i guid to prevent rot and other diseases to which sheep
i are liable.
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SECTION X,

THE YARM-TLOLSE,

LESSON XXXL

W have to treat of the horse as a beast of burden, or
rather as a motive power for tilling the land and carry-
ing the produce to market.

There arc in Ircland about 800,000 horses, of which
two-thirds are used for agrienltural purposes. A large
praportion of these do not give an adequate amount of
work for the food they consume. They are badly shaped
and il adapted for farm work, Little or no care is
hestowed on their brecding, and their feeding, especially
while young, is also neglected.  IHorse labour is one of
the most expensive itema of tillage. It is wsually esti-
mated that a pair of horses Is required for every fifty
acres of tillage land of average quality, or one horse for
twenty-five acres. A horse kept in fair working con-
dition costs;, in round numbers, about ten shillings a
week, cxclusive of the Iabour of the ploughman ov
curter. This gives a charge of at least £1 an acre for
the keep of the horse, which shows the necessity of ob-
taining the greatest possible useful effect from horse
power.  And this can only be accomplished by keeping
a elass of horses snited to the work which they have to
perform, by feeding and caring them with the utmost
skill and economy, and employing their time to the best
advantaze. We shall offer a few remarks on each of
those points, but before doing so it may be well o im-
press on the minds of the rising vouth of the country
that & borse should not be kept on a small farm of five
or even of tem or twelve acres, unless In speelal cases.
We know small farmers who are extremely poor, and
onc cause of their poverty is that the horse eats up all
the profit. In going through the country luiely we saw
a tudicrous instance of the loss of employing horse labour
where the spade should be used. Tn passing through
one of the midlund counties, early In the forenoon, we
saw a small farmer and his son, a stout fellow of
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vighteen, putting ap old plough and a hersc into a field
whose area does not exceed onec acre. In passing by the
same place in the evening, we found that the horse and
two hands (the two were actually engaged af the work)
had ploughed, indifferently, thirty statute porches
of potato ground in seven hours, Had the farmer
and his son gone to work vigorously with two good
digging forks or even spades, they would have gone over
more ground, and tilled the soil much better. This
turmer rented thirtcen acres of poor land, and his own
appearanee and the state of hus holding afforded unmis-
takable evidence of poverty, Therc may have been
many canses for his lmggard and wnxious look, as well
as for the wretched condition of the land; hut one
thing is certuln, thot he never will make 2 cumpe’tent
Yiving on this farm until he sells the horse, and sets to
work vigerously with the spade, and alters his mode of
turming. In this vase it 1s no exaggeration to say
that thL, horse eats up the profit of the farm,

The minitnum size of holding on which a horse can
he profitably kept varies with the nature of the soil and
the system pursued. Near Iarge towns and cities, where
the land is caltivated for ¢ market-garden” purposes, a
horse is kept on a very few acres.  The market gardencr
often ruises three crops off the same ground in the twelve
months, while the ordinary farmer is content with one.
[n determining whether o horse should be kept on 2 given
farm, we should calenlate the total number of days’
work we are likely to have for him in ploughing, cart-
ing, marketing, de. If this falls considerably shert of
the total number of working days in the vear (which
i Ircland is about 200) a horke should not be kept.
We shonld alse take into account the facility that may
cxist of hiring horges at the time they are wanted for
plovghing and other purposes.

Horse labour comes cheaper on a farm which is large
enough to give constant employment for a pair of horses -
than on a farm which gives employment for one horse.

1t has been already sald that the breeding and rear-
ing of horses for agricultural purposes, are sadly mis-
managed by many of the farmers of Ireland. 1t isa
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very common practice with them to breed from animals
which age or diseasc has incapacitated for work. Now,
there is no farm animal in which care and attention are
so much required in the seleetion of parents as the
horse. For, in the first place, as he 1s required for
work he should be the offspring of healthy and vigor-
ons parents.  Again, horses are subject to several dis-
pases, partly brought on by Iabour and hardship, from
~which other domestie animals are free, and which are
transmitted from both parents to their offspring.  And
aguin, many of the evils that resuli from want of care
and skill i breeding horses, are more lisble to be
perpetuated than similar mistakes in the production of
cattle, sheep, and pigs. If a farmer rears an unpro-
mising heifer, or an ifl-shaped hogget cwe, he can sell
her to the butcher; hut i ke 1s so unfortunate as to
vear an ill-shaped, diseased, or nnthrifer mare he is
tempted not only to work her, but alse to breed from
her; and thus the mistake is likely to be perpetoated.

The farm horse should be suited to his work., We
reguire stronger horses on clay than on sardy or light
land. The agrienltural horse should possess a short
compact body. A horse which is long in the back is
unfit to bear the heavy weight which is often threwn
on him in carting. The limbs should be strong and
well placed under the body. To the hock and knee
they should be full and muscular; below these points
the limbs should be strong, clean, and flat.

The pasterns should not be oo long or fine. The
lwof should be strong, elean, and free from sanderacks.
A very flat or very upright hoof is objectionable.

s« In o well-formed horse, the line from the fetlock
joints to the clbow joint, is equal to the line from the
clbow joint to the top of the withers.”

The head should be small and ¢lean; the eyes pro-
winent, and the ears set nicely on the crowm of the
head, When the ears ure set very close, the horse is
generally vicious; when too far apart, he Ix gencrally
dull and slow in action.

The shoulder of the cart-horse need not incline hack-
wards as much as the shoulder of the hunter or hack.
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Neither should it be tos upright, as this would render
the animal deficient in action and liable fo stumble,
“The sloped position of the shoulder affords a proper
seat for the collur, and provides the musecles of the
shoulder blade with a long lever Lo enable them to
throsw the forelegs forward easily.”  Good action is one
of the most eszential qualities of the horso; and the
action should be suited to the use to which the animal
is applied, The dranght-horse should step out freely.
At work the speed of a horse should vary inverscly with
the draught. A good horse, well fod, will travel in the
plough at the rate oi Two ‘md a half miles an hour, with
a pull of from 2 cwtl. to 2} cwt. or more. Supposing
the number of working hours to be eight the animal
would travel twenty miles a day.  Now, a pair of horses
travelling at this rate, and ploughing a furrow slice ning
Inches wide, would go over la. 3w, 11e. (statute) in a
day. In practice the average ares of ground ploughed
by a pair of horses, on the small farms of Ireland, is
between two und threc roods. A good deal of time is
lost in turning at the headlands, owing to the smallness
of the fields and shortness of the ridges; but making
due allowance for this, the work dome is far short of
what it ought to be, and of course tillage is far more
cxpensive than it need be. One great canse of this is
that the horscs employed want sirength and action. Tt
must also be admirted that the food of farm-horses iy
often inadequate, and their general treatment entirely
defeclive.

LESSON XXXIT,

Ix order to inercase the stremgth and improve the
action of farm-horscs we must begin by bestowing more
care on the sclection of parents for dreeding.  The im-
provement must be very alow ; but it ought to be com-

‘menced at once and encoursged in every possible way

by the landed gentry of I:rel.”ﬂd The supply of horses ;
must be. keptiip; and {or some time mares far below the
proper &tandald mast be uged for breeding.  But mares
“hll?h are worthless or wholly umum:d for brecding -
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should be rejected, and a little cxtra attention bestowed
on the selection of the sires.

Of the pure breeds which may be used for improving
the draught-horses of Ireland. we will notice only u
fow. The first of these is the Clydesdale, figurc 64,
which takes its name from the valley of the (lyde. This
is generally regarded as the most valuable pure breed of
farm-horses we possess. A Clydesdale horse is above
the average size of farm-horses in this country. Black
is the prevailing colour of the breed, but brown and
gray arc not uncommon. The limbs are heavy and
strong, and sometimes the legs are rather long; but
there is no difficulty in procuring animals free from this
defect. (ienerally speaking the size of the head is well
proportioned to the size of the body. Compared with
the limbs the body is often deficient in strength.

Fic. 4. -

CLYDLESDALE HORSE.

Clydesdale horses are covercd with long hair about
the pastern, und this, together with their heavy limbs,
gives them a clumsy appearanece in the eyes of farmers
who have been acenstomed to lighter and smarter logk-
ing horses, DBut the action of the Clydesdale iz better
than their appearance wonld indicate. Many Clydesdale
horses grow very biz. The tenant-farmers of Ircland
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should select moderately sized animals with clean, good
limbs, compael well-knit bodies, und with free action.
Ry erossing a horse of this description with a common
mare of good poiuts, we get good draught-horses for
ordinary farm work,

The Suffolk Punch, figure 63, is another valnable
puare breed of farm-horses.  The breed is called Buffolk
after the county of that nmame in LEngland; axd the
appellation Punch is prefixed becanse of the short and
3 stout or punchy shape of the breed. The colour is
almost jnvariubly chesnut. The limbs are finer than

those of Clydesdale horses; there is less hair on the
legs and pasterns, The barrel is round and the body
compact, and the action Is remarkably good. 'The
Suffoll Puneh is lighter and smarter than the Clydes-
dale; und on many small farms of dight land in this
country, we shonld prefer the Suffolk Tunch to the
(lydesdale for crossing with the native mares,

The first foal rarely turns out a fivst-rate animal.
Many horse-brecders prefer the second to any olher foal
which z mare produces. A mare which is well cared
continues to brecd up to the age of from twelve to
fiftcen, and if she does but very little farm work, she
may give good foals up #o the age of twenty.




THE FARI-HORSE. - au7T

The mare goes frem eleven to twelve months with
foal. In reffular labour the period is about 344 days,
*he is not nnfrequently worked till the day of fouling,
This, however, 8 not right; and all prudent, in-
telligent farmers allow her a rest of about a fortnight
Vefore the time she is cxpected to foal, which is known
by the peeuliar adhesive matter that eollects on the
tesfs.  About «ix months ofter conception she is liable

. to shink, and requires, therefore, the most vigilant at-

tention at this time. Moderate and regular exercige,
und judicious feoding, invariably prevent this, A mare
which slinks onee is very apt to do so again and again.

The age of thoroughbred horses dales from the 1st
danmury, ne matter when they are foaled; while the
age of common foals i3 counted from the lst May,
About the 1st of May is considered.a very good time
tor the farmer’s mare to foal, The weather is then
voery mild for the voung animal; the prass is plentiful
and sueenlent, and the farmer has had the henefit of
the mare at his gpring work.

Soraetime before foaling the mare should be removed
to g good roomy slall (sa¥ two ordinary stails made into
ome), ot to a nice clean paddoclk, if the wegther he fine.
Bhe likes seclusion when foaling; and the foal is nsually
dropped so quickly that human eye seldom sces her in
the act.

-1t 13 desitable to keep the mare idle for ahout 2 month
after foaling,  Unless the foal is dropped very early, or
m scvere weather, the best place for both mare and foal
for abeut & month, is a well sheltered paddock or field :
and if possible it should be near a house, or have a
shelier-shed into which they could run.  When the mare
foals carly, and swhile there is yet no luxuriant pasture,
slie should get a liberal allowance of oats, the quantity
to be gradually diminished as the grass advances.

The first work to which a mare is put after foaling
ghonld be comparatively light.

Foals are generally weaned at the age of five monthe:
or hefore the first winter sets in. In weaning they
are put under shelter, and having been gradually
sccustomed to the oats, hay, and othor feeding on which

x 2
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their dams fed, they soon learn to do for themsclves.
Truring the first winter they shonld get a little bruised
oats, good sweet hay, with carrots or roots. They arc
also bencfited by an occazsional mash. There is no
greater mistake than to stint & young horse; too high
fecding must at the same time be avoided, as many
a valuable voung horse has been destroyed by pampering.
The work of training the young herse should go on
from the very commencement, He should be oeea-
sionally approached by the farmer and brought grade-
ally under his influence. The vicious habits of horses
arise principally from the waut of good early training.
A cross-tempered ploughman or carter should never he
allowed near yotung horses.  Gentleness and firmness
arn the two preat gualitics in the horse-trainer, If
these two qualities are brought to bear on the fraluing
of the colt he is not likely to give trouble afterwards,
After the colt has passed two winters, 1ts training
should be particularly attended to.  If not accustomed
to the bit hefore, 16 should be nsed regularly now, tak-
ing eare at first to use ome that will not ¢ut his mouth
viclently, After a short time he may be aceustomed to
the harness piece after piece, and when well accustomed
to a full set he may be voked to a log of wood, the
weight being gradually increased ; after which he may
be yoked to the plough along with a steady old horsc.
In training voung horses it is usuzl to irot them
round and round in a ring, This is Indispensable for
saddle horses o3 it improves their aclion, Light furm
liorses, which ave used oceasionally for the saddle, shonld
also be trained in the ring: buf with heavy draught
horses it may be omitled. The ring should be pretty
large, and the horse shonld not ulways step in the same
direclion, elsc he would aequire the hubit of occasionally
making a longer slep with one leg than the other.
From the tine the training of the young horse begins
he should be accustomed to back, so that when put into
harness he would back frecly without any weight behind
him, and that when put into the shafts he would back
the cmpty cart, and, after a little, the leaded one.

(ireat eaution is necessary In. training the young horse

e e s ety eRat e e e
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to back, AMuch mischief is dowe by attempting this in
a rough or thopghtless manner.

The farm-horse is usually put to plough or harrow
in his third spring. At first he should enly be worked
for a few hours; if there are two young horses, one
should be voked with 2 steady old horse in the forencon,
and the other in the afterncon. A horse should not be
put into the shatts till the fonrth spring, I1f subjected
to a fall strain sooner he isliable to become stiff in the
joints, or suffer in some other way.

In trainin g young horses to plough or harrew an
aqualizing swing tree should be used; that is, the
main swing should be so constructed t.hat the young
horse could pull from a longer arm than the old ene,

LESSON XXXIII.

Tne intelligent farmer of the present day knows that
horse labour i most economical, when the animal is
. provided with a healthy stable, and when he is gener-
ausly fed and carefully groomed. It is an old and true
saying that one may determine the character of the
farmer from the condition of his horscs.

The horse is stabled cither in a losse box or a stall.
‘The fermer consists of square roomy apartment in which
the horse is loose.  We believe the loose-box aystem is
+he best for hunters and thoroughbreds; but for ordi-
nary tenant farmers i takes up too much space and
costs too much meney. Home people who adopt this

system allow the manore to accumulate under the horse,
for weeks and morths, and merely pat on fresh litter e g
it is required. We are totally opposed to thiy practice, -

which is apt to bring on disease of the hoofs and eyes,

Tror ordinary farm horses, then, we recommend stalls.
Each stall should be six feet wide, and at least fifteen fect
from the front to the back wall.  The average length of
farm-horses i8 about eight feet. They require ten feet
to stand on; the manger is about eightcen inches in
breadth; the channel for carrying off the urine about six
inches, and a passage abont three feet wide Is required
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behind the horses, When the stable is lofted the height
to the eeiling shonld not be less than twelve feet; so that
cach horse would have at leust a thousand cubie feet of
air.  The higher the stable is the more pure wir the
iorse hus to breathe, and 4he less Hable he is to eateh
coid, provided the ventilation is effectod (as it ought to
be) b\ giving egress to the heated air as high up as
po;ﬂble W hen the stable is low the air becomes
heavy und vuwholsome during a long winted's night.
Again, in many low stables in this country fresh air is
admitted through E)pt‘nirl”‘a onm a level with the horses,
Currents of cold air rush through those upunuws and
strike on the hozse while he is hol alter his day’s work,
often cansing disecse.

The stall shou_'[d have a fall of two inches to the
vhannel to carry off the urine and keep the bedding dry.

The stable is provided with 4 ruel for huy or straw,
and o sanger for corn,  In the majority of old stubles
the rack iy placed over the manger, hut iIn most modern
stables both are on a level.  The objections urged
against the high rack are, that the horse pulls some of
the hay under his freet and wastes it, and that his
eyes are liable to be injured by hayseed, aud bits of
hay falling into them. The low rack is alzo the mere
convenient of the two, By placing a fow bars aiross it
the herse cannoil throw out any of ithe huy. If not
cleaned out regulwrly the stuff that collects in the
hotiom gets fusly, and this gives the horse a distaste
for the fresh hay. The ﬂlmplcsb way of preventing this
is by raising the bottom of the rack a fow inches above
the gronnd. The bottom of the rack should ulso incling
upw ards to tho wall to prevent dirt from lodging in it.
The top of the manger and rack shonld be wbout thrce
foet throo inches above the gromnd. The depth of the
manger should be ahout a foot, which 1s just enough to
enable the horse to veach the food in the bottom of it.

Neither the solid ner lguid exercments of the horse
should be allowed to accumulate in the stable. The
latter should pass direetly into the liquid manure tank;
and the former, as well as ali decomposing straw, should
he carefully removed every morning and added to the
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manure heap,  The dry litter should be lifted and col-
lected at the head of the stand, and the foor cleaned and
lett, during the duy, exposed to the sweelening infinence
of the atmosphere.  When these matters are neglected
decompozition tukes place, and the ammonia and other
gases produced, render the air disagreeable and injurions,
Some people sprinkle gy psum on the stable-floor or on the
window ally, for the purpose of fixing the ammonia; but
gvpsum does not fix ammonia unless when moisture ix
present,  Others use eomamon salt, which, by checking
docomposition, prevents the formation of wmmonia,
Nothing of the kind is nccessary if ordinary care ix
bestowend on keeping the stable clean and the air sweet
and wholsome. The stuble should admit plenty of light.
A sudden trapsition from s dim stable, pmha.lH without
a glass window, to the full light of day, and wiee versd.
rst, when repeated day after day, prove injurious to
the sight. Darkness is alse a cloak for neghigence or
curelessness on the part of servants,

The intervals for labour and rest, into which the day
1% divided for horses und men, vary with locel enstoms
und seasons.  The more general enstom is to divide the
day into three intervals throughout the year; that is,
to work the horses from s1x o’clock in summer, and from
davlight in winter till breakfast: allow an hour for
hrealifast; work from hreakfast il dinner; and, aftér
wllowing anather hour for dinner, to work again #1l six
o'cloek in snmmer and till dusk in winter,  We approve
of the subdivision of the long days of summer into three
intervals; but in winter we prefer the eustom that pro-
vails in some parts of the north of Irelund and England
of breaking the day’s work into two intervals, by u
mid-day rest for dinner. In this case the men have
breakfasted, and are voady to start for the ficld at day-
light ; they work till twclve, when they get an hour
and u-hall for dinner; ; and work again till dusk, In
this way less time 1s wasted in voking and unyoking,
anid 1u going to and from the field: and, of course, more
time is available for effective work,

The first care of the ploughman er groom in the
morning is to watcr the horse, after which he gets his
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tirst feed ; and when this is caten the harness is put
on, and the day’s work begins,

After each interval of labour the horse 1s fed,

When brought home after his day’s work the horse
requires eareful grooming, more especially in wet
weather, If the legs arc dirly it is usmal to wash
them down by the hand or to walk the horse through
a shallow stream of water. The legs should not be
wettod above the knees and hocks; and we should be
particularly careful nol to wet the belly, which would
bring on inflammation of the bowels. Some people

object to washing the feet of the farm-horse at all, on.

the ground that it 1s diffieult to dry the long hair at the
pasterns, and that if not dried up disease 1s Hable to
cnsue,  Theyurge that it is enough to wisp the feet of
slow-working horses clean and dry,  The horse’s legs
and feet can, however, be more thoroughly ¢leaned by
waghing them : and the friction required to dry them
afterwards 1s beneficial; but it is absolutely necessary
to dry them thoroughly after washing. When the horse
is watered and groomed he gets his feed. He shounld be
cooled from the heat of the day’s werk before he s pul
into the stable ; and the necessity for taking this precau-
tion becomes allthe greater when the stable is small and
badly ventilated, Horses very frequently take cold from
sudden changes of temperature.  Mr. Youatt observes
that ¢ many ahorse which travelled without injury over
a bleak country, has been suddenly scized with inflam-
mation and fever when he has, immediately at the end
of his journey, been surrounded with heated and foul
air:” and the same may be satd of many a farm-horse.
The herse’s fect should be carefully picked every
evening before he is put into the stuble. He should
ilso be carcfully wisped all gver to dry the coat and
remove dirt, and afterwards curried and brushed, The
farmer whe is trusting to others should visit the stable
every night after the servants have finished their work.
He should see that the animals are properly littered;
pass his hand over them to see that they are quite dry,
and give them a slap with his hand on wne or two
points to see if the dirt and dust have been removed,

et ie
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LEHR0ON XXXIV,

Tut quantity and quality of the horse’s food should
: vary with his work; and this again depends on the
; season and other cireumstunces, For practical purposes
: we muy divide the year into twelve weeks of spring,
cighteen weeks of summer, six weeks of autumn, and
o sixteen weeks of winter,  The work 18 much harder in
‘ spring and autumn ihan in summer and winter. The
kinds and quantitics of food which horses receive at these
several seasons of the year vary very comsiderably.
I'robably there is no point in farm practice on which
1 there is so great a diversity of opinion as this. One
thing uppears pretty certain, namely, that as labour
wastes the tissues the horse requires food richer in the
substance of musele than the cow, the sheep, or pig.
Again, the stomach of the horse is small in proportion
to the size of his body. Anatomists tell 1s that the
stomach of an ordinary sized horse 1s ubout the size of
the stomach of man.

Qats is, perhaps, the most universal food of horses
in these countries. Oats i3 sufficiently concentrated
and agrees remarkably well with the digestion of the.
horse. Mouldy or musty oafs sheuld never be given ta
horses. Many horses do not theroughly digest their
oats, and this remark applies more cspecially to the
gmall grained wvarietles, To prevent this, the oats
i should be Lrulsed or cracked in a mill; and when there
75 no mill. it is a good plan to mix a litle bran with
the oats, which induces the horse to chew and digest the
Tatter move completely.

Beans, which are richer in the substance of muscle
than oats, are often given to hord-wrought horses, more
pepecially in the large manufacturing and trading eities
and towns, Owing to their costive naturve they should
be given sparingly, partiewlarly at first; snd when used
in liberal gquantity, bran or some other food which would
counteract their costive effect, should be given along
with them. To farm-horses they may be given in spring

R
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wnd autumn in the proportion of two-thivds eats Lo one-
third beuns.  They should be a year old before use, und
free from mouldiness, or inscct injuries: asd for old
horses they should alwavs be split.

Oats and hay may be said to form the staple food of

horses. A working horse should not be fed solely on
hay, as the quantity which wowld afford the pecessury
nutriment is too bulky, Fay is sometimes so badly
saved that it s little betfer than straw; and working

horses fed on this class of hay lose condition. Mouldy

hay often prodnces the discase known as broken wind.®
¢Good hay is long, large, and tough. Its colour inclines
to green ruther than white, L& hus & sweeb tuste and
Iragrant smell, and when infused in hot water produees
a rich durk colour. In dampweather good hay absorhs
moisture and becomes heavier,”

In summer horses get green food, such as ent gruss
and vetches ; wnd many farmers put their horses out to
grass ot nmight during that season,

The word condition, as applicd to horses Is o very wide
one.  In the racer and hunter we require the muscalar
and nervoussystems to be in good condition: in draught
horses we want museular strength and weight of car-
cuse, beenuse draught is effeeted, not only by the power
of the mmuscles, but also by the weight which the horse
iz capable of throwing into his collar. The fut which
adds weight and power to the cart-horse would render
the racer or hunter unfit for his work.

The quantities of oats and hay necessary to keep the
tarm-horse in suitable condition, depend on the nature
of his work, his size, and the quulilty of the food.
Clavalry horses get 10 Tha. onts and 12 s, hay of gooad
wverage quality daily.  Tn spring and autwmn o stone
of oats. and o stone and 2 half of hay per duy, with «
nragh twice a weel, will keep an averaged sized farm-
horse in good working condition.  lu summer he may
get about 100 The. of grass and 7 Ibs. of oats (more or
loss according to the work) daily; and in winter a stone

* Broken wind 1s cansed by injudielous fesding, sach az eiving an
exeossice quantiy of hay, or allowing the horse to drink water freely

Lefore bard wor I, e
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and o hall of hay, with from 7 to 10 lby. of cats daily,
according to the work, may be taken as a fair aillowanoe.

When farw work is slack during the winter wonths.
good oat straw 1% oficn substituted partially or wholly
tor hav.  ‘When it is intended to ase a mixture of hay
und straw, 1t is o very good plan {o mix them together
in the rick. The dey straw prevents the huy froms
heating, and the bay improves the taste and favour of
the straw,  We should always selcer the nicest, cloanest,
and shortest straw tor horses,

Of root crops the carrot s the best for horse feeding.
It imparts & nice .usay cout to the animal and Lmproves
his condition. 11 1s almost lnvariably given raw,  The
varrot 1y, however, too Innufriiious to bc sofoly depended
upon as the food of the working horse.  Boded potatie~
ave very good for horses 1 bat they are now too dear to b
used in thisway, Swedish turnips and mangold wurizel
have been also used. They are too watery to enter lavgely
into the diet of working horses ; but o mash of boiled
Swedish turnips, or mangolds, mixed with a Jttle salt.
may he given ab night twice wweek with great advantag..

In many parts of Ireland and elsewhere horsos we
ted on furze from October till spring.  Only the tendey
shoois of the plant are used, and they ure prepared-bs
heing chopped and bruised. A daily allowanee of three
stone of fuvze prepared 1u this way will keep a horse in
# sleek ond fojr working conditien throughout wintey,
Yurze alone s not adeguate food for a furm-horse at
full work in watumn or spring.

Furze pays best on poor lund which refases to give
more valuable crops, on the sides of steep and cragpy
hills, or when it is planied in the fences.  We are in-
formed, on good authovity, thut furze formed the staple
forage of the cavalry-horses under Wellington in the
north of Spain. Tt is estimated that an acre of furse
will feed four or five hovses for four months,

Furre 1s heating food. This property is readily
counteracted by mixing with it hay, straw. or rocts.
When the horse is fod hrimim]ly ot furze he passes
too much urine; but this is preveuled by mixing u
little common salt with the food. :
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APPENDIX.

Parr I.—Horms and Maxtres.

1. Chemical Analyses of Soils.—The analysis of a soil, ag
hitherto made, merely professes to give the kinds and quan-
tities of the several ingredients in the finely divided matter.
Tt does not in every ease profess to tell even the states of
combination in which these ingredients exist in the soil.
"The variations in samples of the s;l of the same field, taken
from different parts of it, are so numerous as to render it
impossible to seleet a specimen that would give average
results.

We will first place before the reader an analysis, published
by Professor Johnzton, of a soil which was kept in a fertile
state by moderate and regular applications of manure.
Every 1,000 parts of the finely divided natter contalned—

Organic matker . . . . . . 50
Biliea in the sand and clay . . . . 533
Alumina in clay . . . . . . Al
Lime . . . - . . . . i8
Magnesia . . . . . . 8
Crxides of fron . . . . . . 20
Manganese . - - - 3
Potuzh . . . . . . . trace
Rorda . . . . . . o o
Chlgrine . . . . . do.,
Sulphurie acld | . . . . . b
Phospheric acid . - . . . . 13
Carbonic acid . . . . . . 4%
1000

2. Composition of two specemens of Clay Seil._No. L Isa
heavy surface soll from the neighbourhood of Cirencester,
analyzed by Dr. Voeleker: No. XL gives the composition
of the soil and subsoil of the farm attached to the Agricul-
tural School at Belfast, which is an exceedingly stiff’ and
mnmanageable plece of ground, and which was cxawined by
. Hoedges.

o '...\hi
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‘ 1\‘0. 1 I A |

' Beill  Sulmeil -

| i
Drganiq matier and waser of ‘ 435 1371 470

combination, . . .

Oxide of irom, . . . . 582 451 340
Alumina, . . . . 567 34 a8
Carbenate of 1!111!5‘ . . I R 1-06 47
SBulphate of lime, . . . 1 lime } kit 4%
Cuwrbonate of maguesia, . . { ma.g]?eiia} 632 20

Potash, . . . . . 1-48 03 05

Boda, . . . . 108 11 A
r]:ﬂo]:u:le of sod!um, . . . . 33 4G
Phoaphoric acid, . . -3l M 0l
Biliea soluble in acids, . i {3
[nsoluble matters {chiefly i I 7943 475 b 7984

cates), . .
Carbenie acid and 10)5. . . 287 . .

Sulpbarie acid and chlorine, . trace trace Tace |

10000 1 9941 | ygss |

|

3. Composition of two samplez of sandy seil from the
neighbourhood of Glrcencester, analyzed by Dr. Voeleker
Eve sery 100 parts contained ;—

Nool N o
Orzanic matter and a little water of combination 3 4-59
Oxide of iron and ahunina . 1216
Carbonate of lime . . . . 15
Potash, soda, and magnesin . . 46
Phospherie acid . . . . mone falat frace
Sniphurie acid . . - . trace  trace
Chlorine . . teant trace

§3-12  &2-44

Insoluble silicecus wal e - f{*‘uelh :1u.,1rt.5 s, b
with but litile cluy} }

4. Analysis of a caleaweous soil, from bc»ulhluaw Glow-
cestershire:—

Lime . . . 8223
Magnesia 031
Omde of Irom and alunum . 2-36
Fhosphoric acid . . . traces
Bulphurie acid . . . do.

Bilica . . . . 026
Carlipnic acld . . . 44-50

10026
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3. Analysis of a specimen of marly elay ;—

Moisture 1-31
Organic matter (Lnd water nt ('omlnuatmn 17-0%
Oxide of iron and alumina . . 14-25
Carbonate of lime . . . 10-82
Bulphate of Jime . . . . 71
Magnesia . . . oM
I'otash (in acid solutmn\ . . . 032
Soda (in aeid soiutivi} . . 005
h Thosphoric acid . . a-10
Insoluble Bilicate (chiefly clay) . 6G0-65
10000

- A sample of peat from the Bog of Allen, contained in
cvery 100 parts -—

Water . . . L3Es
Organie or eombustil 1( matfu . . B3
Inorganic matier or sl :
Sulphur . . . .o0EEn
Oxide oF iron and ahwnioa 027 |
Lime . . . Uedty - 245
Farthy matters . . L0
Alkalics anil Toss . . . L7
1004

7. Composition ol the =il aad subsoil of part of the
Albert Model Farm -

il Eubsnil,
Organie matter , . . 14-21 o6
Patazh . . . . 36 007
Soda . . . . 18 00
Alumina . 153 073
(hxide of iron . 183 422
Lime . . . . 357 656
Magnesia . . . 0-08 002
Salphuric acid . . 022 019
Thospheric aciil . . o086 003
(hiorine . . . 023 {018
Hilica . . . . 35 007
Clarbonie acid . . . 4433 A2
Inseluble silivlous wmuttirs . a2 TR

9978 09945
Witrogen, por vent, . . (-84 818

Water in the sample analyzed | 22:30 14-20
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In ‘-pwkmf’ ar “luml' to farmers about this soll we genc-

vally eall it a vich loam. It contains roo littie d]ummf\ to

1){., ealled a edax loam s and i is too heavy to b(, called a

sandy loan, ftisa good zoil, capable, under {xir munage-

went, of yielding good crops of cereals and routs. The

subgoil 1s many feok in depth, Neither soil nor subsoil was

derived from the disintegration of the nnderlying rock which
is ealp hmestone.

ManTres,
An apprexsimate estimate of the quantity of mineral

n\.ttt ors Teanoved por acre, by the principal farn (,r'np“ ;
Crors l it
H it Produee, !
! ‘ tums
P Knrmips: 0 20 4| a7
: : [ ali g4 a8
otatoes: T S 17|~ LE
| i .3u£ 12 7| oz
"W heat ZUUU]IJb | | i 1y 3 04
' o, 2.‘ g law| 3| 03
s . [ I EA TS|
! Hraw, - . sl @2 syl -
" Barley: Gradn, M GF 1z Uy !
Btrww, - 3 [T
Tivgng;  Grain, “g90 ! i 1 ni'
i Straw, - 3304 ,, 2] 44 -
i '

. The quantity of phosphorie acid annually removed
irom the soil of Ireland.

Tor some time past we have been annuatly exporting
irom Treland npwards of 300,000 oxen, upwards of 400,000
shicep and lambs, and upw ards of 300 L000 swine ; in one year
upwards of 100,000 native born Trish z\mmm'rcd and about
133,000 died : all contained at least ‘3.),000 000 Ihs, phos-
lﬂ'mrlc avid.*

* According to Liebly, an ox weighing about 5 ewt, {350 sy
vimtaing 183 b, Lones, nt which nearly 120 1bs. 3s phosploric acid;
cuedd im the hide Aesh, and other parts there are 13 tbs, ol Phosphites.
The skeleton (Lones) of an adult is said to weigh from 10 to 13 The.
Aceording to the ultimate analysis tabulated in the Kensington
Mugeum, the body of a man weighing 154 Tbs, contained of—

Th. vz, gres,

Ihnspherus . . - - o2 Jun
Nitrogen . . . - 3 8 i
Potassimm - . . 4] (R
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The tetal population of Treland is about five millions ; and
assluning the excrements voided daily, at the average for ull
ages and sexes, to he—

Of urine . . . . 2 lbs,
Fuces . . . . 3o,

the total phosphoric actd voided by the population is about—

4 In urine . . o 240,000,000 T,
In fwees . o 23.000,000 s,

262,000,000 1bs.

Tt is exceedingly diflicult to determine Low much of this
1s returned io the soil. In towns having each population
of 2,000 and upwards, the excrenents are for the most part
lost; and as these towns have an aggregate population of
1.000,004, or one-sixth of the whele, we will asswme that
there Is, in these towns alone, 4 loss of ahout 44,000,000 1bs,
of phosphorie acid,

A great portion of the freces of the inhabitants of small
towns, villages, and rural districts may be suppesed to Le
utilised; but a very considerable portion of their nring is
wasted.  Taking the waste at one-fifth, there is a loss of
40,000,600 Ibs. of phosphoric acid,  Summarizing these
figures, we find thut 174,000,000 Ibs, of phosphoric 2eid
were removed out of the agricultural soil of Treland in
1538,

. 8. Composition of Formyord Mumure, ~In order to give an
adequate idea of the complex nature of farmyard manure,
we give the following. complete analyses of two specimens
recently examined by Dr. Voelcker.” Every 100 parts by
weight contained :— -
Farmyanl Manure.
Fresh.  Well-rotted.

Water . . . . - 6617 542
! Boluble orgavic matter ., . 248 371

. ash . 1-54 1-47
* Iuzoluble crganic matter . 2RTH 13-82
4, ash . . 405 G358

10000 103400
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Farmyard Manure,
Fresli.  Well-rotted.

1 Containing nitryren . . 0149 0-297
Equal to wmmonia . . 0181 086
3 untalning nitrogen . . (_]'-’1-94. 0-304
Tiqual to suunoria . A FENEL 0375
The manure: contains ammonia
d in free state* o034 0-04G
in furm (Jf :‘ealta* 088 0057

The solulle ash consists af—

Bolulle silica . . . 237 254
Phosphate of me . . 2ad 382
Lime . . I F 15 117
Magmesia . .o 011 047
Fotash . . . AT 446
Soda . .03l 023
Chloride of sndlum . . 080 87
Rulphuric acid . . . 08 ‘038
Carbonie acid and loss . 218 *106

¢ The inseluble ash consists of—

Silica . . . 0eT 1-424
Insoluble . 561 1-01¢
Oxides of ironand alumma,

with phesphates . . 596, 047
Cantaining phosphoric acid  (°178) (274)
Erual to Lene earth . (-286) (+073)
Lime . . . 1eR20 1-6/7
Magnesia . . . cl43 091
Totaxh . . . 009 043
Borta . . 019 (38
Sulphuric 3c1d - . Gl 3
Carbonie acid and Joss . 4584 1-285

1. The vozings of dng-heaps.— A good idea ean be formed
ot theie fertilizing properties from the followi ing analysis of
the dralnage matters of a heap of dong c;po»cd to rain in
the ordinary way,

+ In the analvses the amount of ammonia condained in the
manure, in the state of volatile ammoniacal compeands, is. for the
sake of brevity, called free ammonia. The portion mentioned in
the state of sults is that which, after the welatile ammenia com-
ponnds are distiiled off, remains behind in the manure in a fixed
stata, '
Y
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An imperial gallen contained of—

Aot . . . . . HEB
Advganic malter . . . . . 2008
Tnoreanic metler . . . . 2685

The tnorganic matter consisted of—

Phosphate of lime and magmesia . ) 251
Alkaling salts T
Carbonate of lme . . . . . 182
Cachrnate of magnesin and a little loss 13
Bilica sl a little alumica . . . 13-4

Total, 2638

5. Composition of the nrine of man and the principal farm
ninnls

| Man, ' Horan. I Cuw, Pig. . Fhrep,
! : i
Water, - LOORED D OBTEY | BBBL c GTU2 &G0

POk

ic matter, . 456
anule matter, . 1-84

&1 101, 105, &89
‘ 468 0 103 gel

Per-ventuge of ni- - i i

|
100-00 | 100:00 ‘ 100-00_‘ 10600 | 10000
|

trogen, - oo 143 TE3 0 | 023 14
Per-centage of phos- ¢ . i
phetic aeid; < 25 frace. fewee | 001 0004

A distinetion has always been made hetween the urine of

wan and swine on the one hand, and of the lorse, cow,
and sheep on the other,  * The chicf difference between the
nrine vorded by the domestic animals and wan, Is in the
composition of the inorganic or saline matters which cach
¢ontaing.  In the urine of the horse and the cow, merely a
trace of phosphorie acid is found; the noreunie matter
which it affords comsisting chicfly of alkaline carbonates,
sulphates, and common salt; while the urine of man and of
swine i3 distingmished by a large amount of the compounds
of phosphorus.”

o some of our text-books it is stated that the nverage
quantity of wrine voided by man Js about 3 Ibs. duily, or
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1,000 lbs. per annum ; by the horse and shecp about the
same, and by the cow 13,000 Tbs*

6. The composition of bones varles with the kind of
animal, its age, the portion of the animal from which they
are taken. The following is the result of an analysis made
fur the suthor of this work -

Wuter . . . 1258 per ceud.
Crpmanie or combustible matter 3308 "
{Containing nitengen capable ’
of produeing of amnwsia,

37240
Plhozsphiate of lime . . 57018 1
Phaspimte of magnesia . . trace.
Carhengte of Hme . . 11-53 s
Hoda . . . 1-21 "
Silica . . . Ot "
Fiuviide of lalinm . . truce.

100-00

7. Tlhe changes that take place in the manufacture of
superphosphate are exceedingly intercsting, and may be
thusg popularly expluined. Phosphaie of lime Is composed of
phosphiorie acid and lme.  Sulphurie acid has a stronger
wtBuity for line than phosplioric acid; when, therefore, the
former acid iz added to phosphate of lme, It selzes ayon
some of the lime, forming sulphate of line (or gypsum) ; the
phosphorie achl forws with the reuaining e, superphos-
phate, or biphosphate of lime, which is a soluble salt, con-
iaining wore phosphorie acid than phosphate of lime, and is
therefore called superplicsphate. t

The composition of every 104 parts of the two substances
has Leen given by Way, as follows ..

Phosphate of lime.  Biphosphate.
Phosphotic acid, . 422 Thes, 718 T,
Lime, . . . 5% ., 98l .,

In converting phesphate into Liphosphate of lime, we
reguire 45 1bs. of real acid for every 100 lbs. of phosphate,

= Thiz estimate appears too low [or the horses and cattle of thig
comniry. e a trial made for us, herses pave 12 s, of urine daily,
and eows highly fed gave as much as 59 1hs.

F Super means above or more.  Clhwista are not agreed as to the
precise chomica! composition of phosphate of lime, or of the changes
ihal take place in dizzolving bones.  For a leng time the phosphate
pf lime in Lomes was expressed by the formuda 8 Coo., PO, More
recently it has been regarded as a cowmbination of eight chemical
equivaleats of lime, with threc equivalesis of phosphorie acil, or
§(an,, 510, The usual formwda for e biphesphate of lhme is
Cau, 2 Ha., PO,

¥ 2
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or for every ton of pure phosphate we have to add 1.0081hs. of

real acid, which sre supplied Ly 1,236 Lbs. of the hest vitriol of

commerce. I phosphate of lime were not assoelated with

carbonaie of line, the cost of the raw matertal emploved in

producing a ton of biphosphate of lime could be stated thus:
A ton of phosphate of lime, in coprolites. would £ 5. .

cost, . . . . . g 00

To thiz add the value of the necessary acid-—
viz,, 1,230 b, at 1d. per Ib., . . 5 3 0
£11 8 0

From thissum deduct the value of the sulphate
of Hme produced—viz., 1,725 Jbs, at 30
o tom, . . - . . 13 2

L1060

And we get 1,523 Tbs, of biphosphate of lime for £10, or
abont £15 per ton.  But phosphate of lime does not cxist
in pature as o distinet compound.  In coprolites, bones, &e.,
it is nssociated with eavbonate of lime.  And as carhonate is
a1 weaker salt than phesphate of time, the sulphuric aeid does
not aet on the phosphate of lime until it has combined with
all the lime of the carbonate, and thereby expelled the car-
bonic acid, anl formed sulphate of lime.. Lt woukd take 4,000
s, of the speeimen of coprolites to which our ealenlations
refer, to contain a ton of phosphate of Jine; thiz would he
associated with 600 lhe of carhenate of lime, Lo nentrabize
which 600 Ibs. sulphurie acid wonld be required, or a b, of
acil for every lb. of carbonate of lime,

£ 5 L
These additional GO0 s, sulpburic acid would
cust, . . . , L2100 00
From whiell deduct the value of 1,020 [bs, sul-
phate of lime thereby produced, at 3ls. per

tom, . . . . 018
£1 16 4

Add east of the hiphosphate, as determined in
sreceding calvalativn, . . . B0 0

And we get . £16 16 4

the total cost of the raw material (at retail prices) employed
in producing from eoprolites a ton of biphosphate of lime
and by simisr caleulations we could determine the cost of
producing it from bones, &e. It may be safely assumed that
farmers would be able to procure the raw material neeessary
for producing a ton of biphosphate of lime at a cost not
cxceeding £20.
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The manure mannfactarer charees at the rate of from £30
tu £59 4 ton For biphosphate of e, £40 heing a full average.

We give here the average composition of superphosphate
as made by a most respectable manufactarer:—

u Muisture, . . : . : SR
* Oruyanic matter and sales of ammenia, . . U6s
i {Gapalie of yielding of ammenind, . I I
Phosphate of lime, . . . B 2
. Biphowphate of Hime, . . . P KN 3
] Hwdrateld sulphate of e, . . . 4080
Balts of spla wnl potash, . . Lo 250

In-oluisle matters, . . . R B

10000

[t will e zeen by this analysis that all the phosplate is
not chuanged into biphosphate, the prevalling idea being,
that it is fuite enough to produee ag moch biphosphate az
will give the youny plants a sood start; and that the
renuuning phosphate of lime will be mude available by
neiwal agents in antumn, when the plants are coming to
maiurity aud requive phosphate of lime.

&, On deteriniing the value per ton of sennres from their
chemical compusition.—The following seale of the value per
ton of the prineipnl constilnents of manures may, at present
prices, be adopted as a fair standard :— >

A ——— —

; £ & i
i Crganie matter, when it containg
H litrle o vy nitvowen, . O ) 0 oper ton.
i rganic watter, tich in nitrogen
1 L: it of guane, - . 1T 60
Ammesuyia, . . . Lo D
P Phosphate of lime, - . . 0o
i ate of Tone, . . R YU TV B LY
- ine salts, when chielly soda
coipounds, such as carbonate
wid sulphate of soda, - . 100
Pozash, . . . P15 B 1 I VIR
Sulrtaie of lime or gy psun, . 100 .

L thue npplieation of the above scale to the deternination
of the valae of aton of a eompoand manuee, the sbuplest
plan is to repard the analysis ax representing the composi-
tiou of 100 tons ; to ealenlate the valne of the several con-
stituonts n 100 fous of the wanore, and to divide by 100
o get the value of one ton.

A an cxample, we will estimate the value of a ton of

# Lyual to 2066 parts of what is conunoniy called soluble phos-
phate of Line.

h+—
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the snperphosphate whaose analysis is given above.  One
hundred tons of that manure wonbd eoniabi.—
Of arcanie mattes, T
Arunonia, . .
Phlosphate of lime, . .
. Biphoaphate of lime,
. Sulphaie of line,
Allgline salts, .

Talue of 10 tons,

el o e,

Arrexnrx 1o Seerroy TILL, Cuors,

To—The Krsts and (QuaxerriEs of (Gmass BREns to
s o staduto acve uncder difleeent tnstiees,

1. For adiernate Ivsbandry-  On goold rich Jand no vrass
eqquals Ltalian ryc-grass for one year, particaiarly for torage.
The quantity of seed per statute acre is two and a haif or
three boshels, when sown with eorn, to four hushels when
sown by itself  For hay, 2 mixture of Talian snd pesene
nial pyg-frrass, i the proportion (when sown with corn)
of two Linshels of Lthe former and one of the fatier, 15 very
good,  On land suitable for clover, and not sick of that
plant, & mixtwe eomposed of one bushel of Ttallan vye-
grazs, one bushel of perenpial, and from o gquarter to hall
a stone of reid clover, may Lo nselnl.

2. When, az lu the five-consse votadion, the lawd remains
in grass two years, ol the first vear’s prodnee is wown for
hay and forage, and the seeony] s pasioro!, the fllowing
mixture may be used (—

The,
linlian vve-gross, - . . 1
Porenn - . 20
Bed clover, . 3
Tollow clover, 1
Timothy, . . a

Far mne vear's hay e forage and twe years’ pastore two
or three pounds of cocksfoot are added to the above.

8. Inlaymg land of pood averame quality down fo per-
ranent pastnre the following mixture may be ueed:—
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When zown When sown
with curn. alone,
Thu Tha,

Ttalian ryve-grass, [ 7
Peroruial ., . 3 LR
Cueksfoot, . . 3 i}
Timothw, . 3 31
Meadow Toxtail, . 2 24
tonzi-stalked mendow giss, 3 4
Common fasene, . 1 5
Hanl feseus, . . - + 3
Red clover, . . . 3 3
Yellow clover, 1 1
White clever, 2 3

4. For slhicep-walks, and TOPG 08 1"“' ially in elevated sitn-
ations, Ttalian vye-orass s left our, the [lu.mtltv of perennial
Aimdnishud, and the fescues 1nbrm:el]_ eiving the following
mixtare: —

With o Curn Crop,

Por Acre
1w
Purennial rve-z HECEE N . . +
Timetiy, . . . 3
Meulow foxtail, . . . . 1
Rongh-stalzed meadow grass, . B4
Hanl feseus, | . . . . 2
Sheen foseue, . . . . 3
Comrion fescue, . . . . 3
Raed clover, . . . . 2
Yallw elover, . . K]
White elover, . . . . 3
5. Permanent pasture for lowns :—
Frerdore Por Aera.
o, {I*N
Tealian rye-yrass, . 5 - Ilard fescus, .3
Perennial ., . . 7 Bheep fescue, . 2
Cocksfont, . .3 Common tescue, . 3
Timaothy, . .1 i Bweet-seented vernal grazs,
Moadow fomtail. | .1 i Red clover, . .8
Rongh-stalkedmenadowzrass, 2 ) Yallow clover, L1
Wood mendme grass, .2 Whila clover, . 1

(oreiftherenremanytress.)
A pounil of Alsike clover is sometimes added.
& Grasses for Taying down laud to be irrigated.

ForAere,’ Por Acrde

1. 1.
Tudian rye-gzrass, . - f [Bpiked fesene jést-ucfs fofi-
Perennial ryg-grass, I aeen), .2
Timathy, . . . & F]oatm o meadow rrass (gly-
Meaadow foxtall, . 2 L&?‘!ftﬂ?(tfﬂm)_ . 3
Rough-stalled me&duw svmak 3 | Glveeria aquatics, . 2
Meadow fescue, . . 2 | Fiorin, . . P
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Meadow foxtail and the vye-grasses are omilted from
marshy land. and the quantities uf floating meadow grass
ani l‘OuUh stalked meadow Orass are doub]cd and Wht,ll it
ix Negessary 1o protect the ba.nkﬁ of running #lrenms. the
juantity of glyceria aquaiiea may be mgreaecd to 8 lbs.,
.\Llld 4 1, of phalaris arundinaces added.

7. For reclaimed bog or deep mossy land :—

Per Avre, Per Avve.

Thg. 3
Ltalian rve-grass, . . & |Fiorin, . .
Parennial . . 8 | Yellow clover, . .
Timeths. . . .4 | White elover,
Meadow foxtail, 1 | Large hird's-foot trefm‘l
Kough-sialked meadow lfl'ab‘.:-, 2 (lotus major), ¢
Hard fescue, . .2

8. For extremely poor and dry gravelly soils which resist
the prowth of the better kinds of grasses:—

lbs 1 T
Perennial rve-grass, . Festuca rubr, - B
Smovth-stalked meadow P Agrostls vulgaris, . -
#Tdss, - . .4 | Arrhenutherum avensceum, &
Holens lanatus, . + 4 | Tellow clover, . .8
. mollis, .4

9. For drifting or blowing sands :—

Elvtnus arenarius, . . & Mhe. to 15 lhe,
s geniculatus, . . 2 Ibs. to 4 Lha
Ammophila arundinacea, . 3 1he to 15 1hs,

The Messrs. Lawson observe, that *the most effectnal
means of preventing the enerouchments of shifting sands is
to sow the seeds of the above-named grasses over a breadth
of twenty to fifty yards, and In certain instances over eveu
s 1muech as 100 and more yards, immediately in advance of
such sands. The breadth and the guantity of seeds per
were, of course, will depend on the obstacles to be overs
vome, It mustyhowever, be borne in mind that the liability
of such sands to be shifted at all thmes, ospecially in drey
windy weather, alumost erthely preclndes the possibility of
binding them by the ageney of sceds alone.  Accordingly.
virlous plans have been resorted to for that purpose, hut
the most gencrally applicable is to deposit turf at regular
and short imtervals over the surface, and afterwards to sow
the recls of ammophila arundinaces and elyous arenarins
in the interstices, by mixing them with clay, attached to
small pieces of straw rope, and dibbling these into the
samd."”
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$L.—TanLE showing the Constituents of the several Crops;
also of the scveral kinds of Avificial F 0011 —

| Tivery V00 parts {by weight, say }b; L, evniain
as followa. i

i i | Btareliy

Darrots (wlite Bel-

Kina of Food. | ! ¥leshe ned . . i
'\’\-’atur.|l’ﬂrming ‘;3;: ﬁ:‘;f&‘r“l\:ﬁi\ Ash !
I Aatter giving I:
) Matt,mr.1 1 :
L. Sceds. ! | :: | I
Wheat, . . .4 1507 (20 665} 30| 271 17,
Oasg, 140l 1iS | 365 gy T | B0
Harley, 16-0 ) M5 6570 ) 240 | B3 130
Rm(meanoumfncm)l 142 | 10| f28] 20| 908 20
Rue, . . L 180 90 {0y i R
Beons, |t | o3| aru | 1 | 100 | a4l
Frase. . . Ty R 1-7 | -0 25,
Linseed, . . .| 751 24| 307 | 819 | 334
Tares, . . | 153 [ 2000, 3390 18] 537 34!

Tudian eorn, . 144 iy l Gl g0, 59 | 14
| Riee, . | 30| 530 @GR | 25 07|
2. Fouder, Ntraar, | I |
Han, &L. } |
Wkheat, 142 boawg 0l 454 ‘ i1
Outs, 12l | 866 12] 4367 48 |
Bavley, . 143 . Poahed -0 398 443!
| Rye, Y \ g (37 a2l a1y
| Meadow hay (fnemge | V.
| of 25 sumples), 146 {136) 271 [iJg ] i
Meadow hay, very in- ‘ | |
ferior, ane year old, ‘ 151 {I76) 54 |

. Bean :,trd“ . L1154 i3 L 656 7
|Pe=h de., . . | 120 6] 23 47 G0 i
3. (e oo, I(or,f’cé( :
| White lurmpc (white | J i
| Glebe), .. ( o4 ] bl (5°45) 251 0p
| Furple top, Aberleeu, |
collected Ath Oct., . | 890 | 106 (82 0y |
Swedns, . . | HHE R AR Ay A [ |

Mavguli-wurzel, 578 | 1% Be | 1T o

and, . . LR LY A

Pazmips, . . L B2 ! | i
il d outerleaves | ULl Eh |
(.-A-.-];dgL.:\{hc:n_t, g1 || . \ )
i Potuices, Whie rocks | | ] |
{eed gumple], I b A b :

|. Vewhes, . . . | H15 . 3 | |
Hape ;Dr.,en) R . BED : !
! Rye (-rrf.uu) T s o | !
S A !

| Furre,
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Tarvk showing the Constitnents of the soveral Crops——con

! Every 1490 parts i by weight, sav [bs) contain

a3 fall
. | | Bharehy
Kiudof Food. . Yonasl s
1 Vligh- Womly
: Water, fariniug NF Ash
; Matter, i
ke, . DI oRs L 3150 1280 65| 4]
* Rape cake, . ] HET P ES BS T 16 7

|

v Catton calee from whols
; e, . . R B I s S B 1 I VR P (5
Do with seme of ihe
hask removed, —thw :
“decortionted T cot- : : : i

ton cakc of commmeres, i34)
Poppy cake, 13-4

. Bl‘.‘ul._ . - i1
. Brewers' grrains, -3

. . {drafl], .

- Hemp eake, .
Balé dist. .
Oat dust, . . .
" Barley dust, . :
" Palm kervel oulie,
Taorley's eotdiciental

foud,

This table 1s a niere approximation 1o truth.  An aecuraic
table eannos be prepared in the prescus state of selenee; for,
in the first place, 1t s well koown that soll, climate, &e.,
mfuence the compesition of the same plant very mueh, and
samples of evops raised on soils and T cirenmistanees alike
in every way have not been analyzed @ scecudly, there are
defects mothe present mode of determiniug some of the con-
stituents of food; thinly, such a table does not take any
coghizance of the mechanica] contlition in which the different
kinds of flesh-formers, heat-wivers, &e., exist in the food,
For example, flesh-forming mterial way exist In o uore
digestible state In one food than in another.  And w0 also,
in aeeordanee with the old saying, that * What bs one man's
meat is unother man’s poison,” a constituent of (ool may be
easily digesied in the stomach of one animal, while it may
be digested with diffleulty, or altogether incapable of under-
going digestion, In the stomuch of unother.
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ht per Bushel of the
cciling piges, w with
eit 1 one Qunece

TIL . TanLE showing the averase Wl
principal Crrvesges dezeribed o the p
the average Number nf Bocds conti
of each:—

Aveeage |
nuoeier af 0

| ]'\cr i Weeds nan |

| bushel. TG, ;
EOL RN

(1

. a5 FRLIE
y, ., B | T

verpal ! ) i

T - WY\ I

l STaar ar Gnah.
!
1
i

0O lowh.m {rweed

i N X
! AL QA0
' 1L ‘ oy -
| T G000
: S pE

' I EE S .
! 15 !
: . . booksE | h;m:u :
| “fesrue), R IR UG
; owu‘stu&.\ L3 7(‘[%] :

Phaluxisa.
Phleum

LR

o lz,wn

UL R
AR I

lover),; 54 L0t
R || 52 0480
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IV.—DPrrors of FiRsT-cLASS AGRICTLTURAL SEEDS,

L. Croven.*
Tror vwt, Per 1l
Ked (Trrfoe’uuu pratense)—
¥ . . T4 to 30s. 8. to 914,
En; s to 108s. 106, 4o s 04

Englizh (',rm-rmqs 0:'
Perennialil Hl(truc\

Alsike (Trifolium hy-
bddwn), .

White {frifolinm ve-
;nme\ .

Yellow, or l"r(,l'ml
(Meciveeyn lupuling),

Crimson { Toifodium fn-
(‘-a-'rﬂm!um) . .

125 to 1605,

Q6e. to [17s

s, tis 117a.

Sl to

. to 1s. 14.
ls. 2 to Ty Te.
L0, to s 14,
40z, Bid. to 434

fid.

Inferior quality of seeds to be had at lower prices.
2. Rre (Grass.
The prices quoted arc for fine clean sumples, best quality,

of the several kinds.

HEye Grass— Por hush. Per Ib
Perannial, - 45, Bd. to S5, 0d. Bk
Lwhtor vlass of ~eed . 2. 6d. to 83, 94, 244,
A\rahnv (produce of two
vears old gra'“,a), . 45, Od. to 3s. 0, ad.
Stickney’s, . 45, 9. to de B Sd.
Pacey’s, fine heavy seed. . By, Qe to Ts. Bdl Sid.
Annual, . . a0 O to de did, B3d.
ItaIian, Foreign sead, . A, O to s, Bl B,
5 English seed, . g G to 5. Bels i,
3. Narvurar or Pasrere Grasses.
Per Iln
oo
Arrostis qtolnmfem—l:mm IEES, 08
\lnpecuruq pratensis—>eadow foxtail, I}L:’ Loz 11 Ll 0-:3 T O
Ammophila arundinaeea—sea-saml reel, . - Lo
Anthoxanthum adorarum—sweet vernal, . .12
Cvnnzurus eristatas—oerested doghs-tail, . . .0
o Extra snperiine, . . . L1l
Practyliz glovwrerata—eocksfoot, per bust., Gs. {d., LD
" “ liravy seall, very fne, . .10
Elymuns arennrins—sca-sand lyme prazs, . PO R
Fastnen durinsenla—harid fcncuL por Jasl., Ga. Em? I
. owina—sheep’s fescue, per hush., 2, . R VI
»  pratensis—meadew fescue, per Lush., 11s., N A |

* Clover seed is lisble to great finetuation in prive, sceording to she

state of the markets.
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Holeus lanatus—Yurkshive foy, per Lush., To e,

o mollis—creeping soft grass, . . .
Thalariz arundinacea-—reed canary grass, . . .
Phlewm pratense—Timothy grass, . . . 4d to
Poz aquatwa-—wuter wweet UTARS, . . . .

, fluitans—doating meadow grass, . . .
. nemoralis—womnd meadow grass, .

. pratensiz—smooth-stalked meadow LTass, . .
4 trivializ—rough- stalled meadow grass, . .

4, MISCELLANEOUS I'LANTS.
Bird's-foot Trefoil—Lotus corniculatus, . . .
,  Greater—Lotus majers .
Bl\gknheat,—l’nl‘ gonum Fagopyrum, per hush., ‘e G .

Cabbage, Cow or Tree, . . . .
“ Large Drumhead Cattln., . . .
o 1 Robigeon's Chumnpicn, . .
o Large York, . . . . .
1 Dattersea, . . . . .
" Tnfield Market, . . . . .
o Large Drumhbead Savoy, . . .
14 Thousand-headed { Kale), . .

Laucern—DMedicago sativa,
Agrvieultural Mustaed, White, per bu~h " 1._.‘, , Sinapsiss ﬂba

Tirown, . .
l’,'n'-~1ur F1c111—1’et.10~;e!mum sativur, ]‘L:l' sl 268,
Rape, "best brond-leay cd, per bush., 138, - . -
Sainioin-—Unolryebis sativa, “ .
- Dauble yiclding, . - .

Tares, Spring, per bush., Bs. 6d. - .
w  Wiater, per bush,, 10s. (d. .

Whin, {forse, or Furee—TUlex luuroprea, . . .
5 French, . . . .
Jermsalem Artichokes, per bll‘sh S /S . :

5, FieLp Roots.

Purple-tap, . . . . . .
liast Lothian, superiar, - . . .
Matzon’s, . . - .

Dricksom s,

Bkirving's, . .

Ext.ra selected stock - . . .
Aarshall's, . . .
Asheroit's,

Laing’s, - .

Bangholm Improved oTi; uml ~t0LI\‘ Tery rnc, I?ﬂ*e,
Champion, . . - - . .
King of the Swedes, . .

333

Per Ih.

cCoORrooORERSE
- —
e R =

3 A
20
2 4
36
30
36
36
3 6
3 6
2 6
1 0
0 4
[U
o8
a 4
a4
a4 4
-1
2 3

g b b e e
[N S R R T L A
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Lrer T

5 .

Green-tup, . . .1 2
Kivers Stul . 1 3
Bronze-top, su T - . . . T 3
Shepterds Golion Glote, | . . .14
White-fleshed, . . -1 4
YELLOW —Green-top Billock or \. ‘er(m, L
Fxira sileet stock, laro, . . 16

Gelder Yellnw Abenleocn, . . . 1 &
Tarly Tmproved, roed for lats sowitge, . 1 6
Oran:re elly, . . . . P
Tankard, . 1 0
Thale’s Hylrid, tros, origing et ¢ la -.~_" spe .1 G
Fosterton H wheid, . . . . [
Purple-top Builock ar Aberdis, . . -1 4
Border Imperial, . . . . .14
Lxtra sslect stock, | . . . .14
Skirving's, . .14
Extra select siock, . . . . .16
Tweedlale Tinpreved, . . . . T 6
Wurrs— Iound or Norfoli, . . . .10
Globe, . . . . N . ]
Pomeraniom, Best sort White Globe, . . .10
Six-week or Stublle, . . . 1 0
Tankard, . . . . . 1 0
Green-top Lound er Nor fr)m, 010
Glule, . . . 0 10

Tw wddak Ieproved, . . 10
Tankard, . . . 1 0
Red-top Lounil or Nerfuik, . - I v
Glole, . . . .10
Lineelnshire Inll-].-’)\ ed, . . R
Tankard, . . 10
Gray \Lum, lareest gtomvrr white durr g, .10
Maxsorn WorrzkL-— Loy Hed, .10
Flvetham, supericr, . 13

Yeliow, | . . . . 1 0

Globe }.P]]nw . . . . . L0
I)ul;ito‘s, eundor selooted, . . .1 3

Orange, . . . . . 1n
Ward’s Ovdl, elivice selectad, | 18

Hed, . . . . . .10
BEET—VFhite: ar, . .09
Canror—Larzs Groen- rup W R
Yullow Beivi, . . .1z

B Ted Cattle. . . .18

Al charn, Laree W Loimprese 1 . - 200

Jamess lmer:md.ate tud, . 20
Panrgstp——Lavgze Cattle, . . . -1 03
La!‘;c Guernsey, . 13
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WEIGHTS AND MEASUNRES,

Tu fmperial weights and measures are vsed throughont this book.
The Commissioners are most anx

nz dhat the National Teachers
should impress on their pupils the utility usd convenicnee of using
the=e standarls, and o oibhers.
I4 ka3 bery dsemed advisable to append the Tellowing talles - —
TEOY WEIGHT.
| Uit of Meagare® the Imperiul Pound Troy of 5,760 graina,’

Marked
24 wrains malke 1 penny-weight, . dist
20 penny-weighils ,, 1 ounce, . . . 0

12 ounees " 1 pound, . . . B
11, = 12 0z. = 240 dwts. = 5,700 grs.

Fhis weight is wsel for gold, silvar, platina, liguors, and jewets
apt dinmends); also in expressing the strength of spivitnons
iquoes, and in comparieg different weights

mundds, aml other precions stones, are weighed by carats; the
carst iz divided into balves, quarters, eighihs, sixtecnths, G Tl
aunee Troy weighs 13134 diamond carats; the curat is, therefore
Bt craina Lroy.

Pearls are weigled by the Troy standard; but the penny-weizht
is divided inde 80 peafes instead of 24, The cunce contains 600
T'eard grains and 4 graing Troy = 5 Pearl grains.

"The term, cuTot, 18 alss used to extimaze the fineness of gold, which,
when perfeetly pure, is said to be 24 carats fine.”  If there ave 2
parts gold, and 1 part some other metul, it iz 23 carats {iney” 1€
18 partz out of the 24 are wold, it 1s * 13 earats fine” &e.

AVOIRDUTOIS WEIGIIT.
T Tnit, the Pound, containing 7,004 gruins Troy. ]

Marked
16 drams make 1 aunee, . ' . 0z,
T35 ounees . 1 poand, . . . b,
23 ponds " 1 quarter of o ewt. . .
4 nrs or 1127%0s 1 hundred-weight, . el
0 hundrsd-weisht o, 1 ton. . . . T

ies, corn, woul, Luitar,
s 5 are Aeldact to waste, and
fr all metals, excent those which ave ealled the preciows, as wold,
silver, und platina,

Al Zo

14 pounds = 1 stone, % stoue = 1 hundred-weighi.
1ien = 20 ewt. = 80 r3. == 160 #f. = 2240 s,

* Tl Dmperial Tnit of Moeagure, means the unit o1 iwdivilual dencminati
cataldishiemd by At of Parlinmuent, as the Lasis or slandard of any pardden
IS,
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APOTHLRCARIESY WEIGHT.
[Unit, the Imperial Pound Avairdupois.

The Medical Conneil of the United Kingmlow, in 18G4, directml
“he punce aveirdupois to be used instead of the tmuce Loy, anl the
ss of the drachm and seruple to be discontirued in pre'icuptloﬂs

The following are the weights and symbols now adopted:—

" 4371 prains {er.) equal 1 oanee, . . 3
16 ounces {7,000 grains} ,, T pound, . . i)
APOTHECARIES FLUID MEASTURL.
Marked
GO fluid minims make 1 dram, . . Aodem
& fuid drams i 1 cunce, . N AN
20 fluid ounces 1 1 pint, . . o.
8 pinis e 1 gallon, . . [
LONG MEASTRE.
[Unit, the Imperial Yard.]
Aarked
12 lines make 1 iach, . . in.
12 inches - 1 foot, . . S
3 feet " 1 vard, . . wil.
. 53 yanls . 1 perch, . . per
40 perches » 1 furlong, . . fur.
8 furlongs - 1 mile, . . nil,
3 miles 1 league, . Ly
60 geopraphical or equﬂ— 51 rIerrree of the
torial miles, or 69T7;5 - make Farth's cireurm-
Tiritish miles feren('e, deq.
SOUARE OR SUPERFICIAL MEASURE.
{Unit, the Imperial Syuare Yard.]
) 12 % 12 = 144 squareinches == 1 srmare foot.
8 % 3 = 9 emare feet = 1 square yard.
3 X 53 = 3504 square yards = 1 sruare perch.
7w T = 4% squareyards = I siuare perch Trisle.
4 x 4 = 1fi square perches — 1 square chain.
40 siguare perches =1 rond,
4 roods =1 acre.
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LIQUID AND DRY MEASTIRES.
[Cuit, the lmperial Gallon of 2774 cuble inches, covtaining
16 M., Avoirdapois of distilled water.]  In wine, nde, and dry
megstre, the rallon aad izferlor denomisations are the same.

4 nageius ipake 1 ping = 11 lbs water
@ piats " | quart, = 2% Ihas L

2 gnatis 1 1 pottle = 5 lbs L.

2 pottles " 1 zallen, = 10 1lbs

2 grallons . T peck, — 2} lhs.

4 pecks " 1 buskel, = 80 lha

4 bushels . 1 Barrel, = 320 lbs,

2 barrels, or % bushels 1 quarter, = 640 lha

4 quarters male T ehaldron. 10 gquarters © last,

These divisions supply the bases of the varlous messeres usad for
all Viquids, and most dry gnods. Kone farger thun the galloe s
wsed for Uguids.  ‘The peck, bushel, and quatter are confined to dry
coods. Home liguids, 23 wine, ale, &c., have other measures,
arising from the nioees of the vessels in which they are nsually con-
toined ; and in England, dry mesure Lranched into other denomina-
HIDIER

CUBIC OR SOLID MEASURE.
[Tuit, the Impérial Cubic Yard.]
1,728 cubic inches make 1 eubio foot.
27 culiic feet “ 1 cubie yard.
This measure is used in computing the solid contents of loms of
timber, wasonry, &
40) cubic fest of rongh timber, or? 1t load
a0 e, of hewn tumber,  § & O OT R
12 eubic fest, . . 1 ton of shipping.
163 fect lony,
248 cubicfeet, < 1 foot high
18 inches thick.
122 cabic feet == 1 znli perete of Lrickwerk.

? 1 solid perch of
MASHITT.

18IS CORN WEIGHT.*
A0 slone make 1 barrel of wheat, rve, heans, and peas.

4 stone PR R, karley.
L stome n | . oty
I2 stone - 1 . mault.
144 stone w1 flour.
14 stooe R da.
20 stone - L i do.
1§ stone .. I harzel of catmenl,
20 stone w1 osackoat do.
5 stone v} Larvel of Lran.
2N} sione | “ potatees.
3 barreis ., 1 quarter.
+ cwt. » 1 lead of hay or straw.

# Fn aome markets in Ircland these measures are still azed.
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IRISIT LAND MEASURL REDUCED INTO IMPERIAL.

Trisli. Tenparrial, Irizh, Tmpurial.
A A Lo 1LY, A A, R, P Y.
1 1 219 5t 28 43 116 245
2 3 033710 29 46 336 1
3 4 3517 15 30 48 215 15
4 618621 31 50 0 34 114
5 8 013 261 42 5l 313 62
G 9 235 ) 85 53 1 22 22
7 11 114 ¢4 34 53 0 11 374
8 12 3 33 112 35 a6 291 24
g 14 21217 36 A 110 74
10 6 08l 22f 37 59 82y 123
11 17 3 10 27 38 61 2 818
13 19 130 2l ag 63 027 23
iE] 21 0 9 T 40 64 3 6 28
14 92 2 28 13 41 GG 126 *é
15 ag 1 7184 42 63 0 5 88
16 25§ 26 23 43 60 224 14
17 27 2 5 2§ 44 71 1 3104
18 20 025 o 15 72 g 92 243
19 30 085 49 403 T4 2 1893
) 82 1 28 14 47 7.0 21 43
S 31 0 2 1 48 77 8 010
Pooogm 85 2 og1 24! 4 79119 15L
23 37 1 080 ] 80 3 38 201
oo 58 320 5 100 161 3 37 103
23 40 1 39 10t 200 225 8 81 211
26 42 018 15 300 485 332 9o
97 48 2 87 20% 500 809 8 26 231
RATES ASSIMILATED.
Rate par Rate per Rate per Brte per
Iri=lL Acre. Englizh Acee, Irish Aure. Frglish dere.
£ 5 4 R £ & d. £ o5 ol
610 0 0 0la 0 09 3
016 0 0 100 012 4
020 0 1 vz 1 5 0 013 5
02 6 01.53;5L 110 0 618 6
030 0 110 115 0 117
035 ¢ 2 13 2 00 1 4 &
I 0 2 5l 2 5 0 1 79
0 1+ 5 ¢ 2 of 210 0 11010
¢ 30 030 215 0 11311
016 0 05 2 8 00 117 0
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GLOSSARY.

Acid.—Any sulstance whick, like vinepar, has & sour or sharp taste, is,
in common lamuruare, said to be acid. Tn chemistry it is applied to
substaneces which, in addition to 4 sour taste, eombine with bases,
such as potash, soda, &o., to fuormsaits.  Acids change vegetable blue
eclonrs to red.

Afterbirth—4 term applied to that which eomes away after the birth
of a ealf, Jamh, Se. .

Albumen—The name given to the glary substance found in the white
of theegg. As whetunee alalegons to it ealled vegetable alburmen, is
found in many vesetables, and cspect 1y in their seed. A‘Jbumen
containg nitrogen, carbon, oxyeen, and hydrogen, and is one of the
# flesh-formers.”™ .

Allgdi—To ghemistry a name given to bodice whichhave a caustic taste,
and form what are called nentral salts on eanbining with acids.
Alkaline bodies change vegetable vellow to brown, and Blue to green.
Ammeonia being a gas, is called the volatile alkali; potash and eoda
are lixed alkudies: lme awl wnagncsiy are ealled alkaline earths,

This word issaid to be derived from the Aralic, in which of ineans
the, and Zufi a plant from the ashes of whieh sada, the firet known
alkali, was and may still be obtained.

Az, —0ne of the constituents of Whe carth, 1t iy compased of two
simple bodies, oxygen wud the metal aluminiem. Ttexists in preatest
abundanes in pure clay, and Lnpards stilless to clay soils.

Alfernate hushanidry.— An agricultaral expression, whieh means grow-
ing erops in regulur snecession or rotation ; as, for instance, in the
Narfolk four-cours:, or Novthaumberland five-course rotation.

cdumnia—& pazeons body, coroposed o two gases, nitregen and hydro-
wen, 1t has a sharn, pungent swell, awld an gerid or alkuline taste
It ie galled the volatile alkali.  The pungent smell given off in bad)y
ventilated stables s owing to the cscape of wwroenia. 1t is the most
valuabie constituent of manure, and ought to be preserved with the
ATeatost care.

Ammmondacel Moanures—Substances like sulphate of ammenia, whicl
depend for their use w5 manures wholly or ehiefty om the presence
in them of ammonia.

Awotysis—In Lhe laxguage of chemisiry and farming, the determina-
iion of the compenent parls ol solls, manures. and food,

Asmbizeptic.—A substance, like cominen sak, which cliecks or prevents
putreffotion. is selil to be antizeptic.

dArgit— Avgitbreeies.— Aveil neeans whire clay or potter's olay. Wien
a soil eoutaing muele avgil or aluming it iz 2zid to be argillaccons,

Apetite~—A mineral containing a large quaniity of phosphate of lime,

Apk A plant Jouse,

Arigfieieel ~—That which is mude by hand, art, or ckill ; in other words,
thal whick i not @ natural produet.

Artigeiol manuee— A manniietered mauure, sueh as Csuperphos-
phate.”

Jgntér.—The name given to that part of o ihreshing-machine whicl
heats the grain out of the ear,

Li-phosphote of Line—A name given to 1ke zoluble compomd (of phos-
phosie acid and lmel, formed when benes or any otlier substance
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contaloing inaplubie phosphate of lime s dissolved in sulphate or
muriatie acid Tt was supposed thal it condaiued twice sy mgel
plcephoric acid as phespliate of Eme . henee the name bi-phosphate,
from the Tatin bis, twice. The term siperphosphale iz pow sal-
stituted for bi-phosphate. (Seesuperphospleace),

Aromdshare~The part of a plongh comuonly called a sock in this
coantry, i3 the share. A browdshare i3 a double sock, gonerally
wade of cast-meral, aud from its width eulled broodsharve.  The
slire or sock s the part which cute the groond horizountally.

Coleareous, Oz is the Tatie for lipe. Calenteous meuns partaking
of the nature of culx or lime. 4 enlearvous =0il containg a large

Cnuntivy of He. Lime 3 often called endearcons carth.

Carbon—From orrbo, the Latin for & eouzl, is the name given to one of
the simple Dodies wiich forms the snbsiance of charcoal. Tt i o
zolid buldy which enters laryely into the composition of plants an
animals. The diamond is pure carbon erystaliized. Biucklead is o
carbom, with a trace of ivon mixed with it

Bonic aoid—=A compounnd of carlon and oxygen. Is o eoustant
produes of condnstion and deewy ; the carbon 00 the fuel or sub-
staiiee nederzoiuyg deeay, unices wilh the oxvgen of the ajr, formiag
curbonie acid.  §tis also 2Iven off i the breatloof anbmalz ;s the ear-
Tonic acfd thus evalvel Heing (he Tosult of the uljon of the carboi
of the blood with the oxygen of the air,

Ceshboitete of Hige, or limestvie, 13 comnposed of earhonie acid and e,
When by the foree of beai in o limakiln, the chudeul affinity be-
iw the carhonic acid and the lime i3 overear the lignestone is
deepmposed, carbonie acid iz evolved, aud lme called alzo lime-

eliells, veuaing hehind,

PEH Coe- A SUEt et w hiel urns or corrodlos animial bocles, Nitrato
of alver s called Donrracawsiio. Poiagh is caustle, aud =0 is quick-
lime,

i

The name pwiven i several localities to short straws pro-

as of o greenishoyellow eolonr, aud mnst diaagrecable
odonr,  Cyomon = 15 composel of clloringe gud sodium, the
muetatlic baze of common smiz. Tt I the petive agent i comanon
bleaehing powiler, and in chloride of lwe which iz o powerful
disiufentant.

Cloy—A {orm whieh conemenly means eovtl &g spplied to 8 par-
ticular clase of soils, it pueans those whicl are unetuous and tena-
cloms.

Cepeals.—From Ceres, the zoddess ol agrientture: a nawe applied to
wheat, oate, bariey, rye, rice, maize, sud othier crops Liat produce
bread-corn.

Crrmdnisteiele — That which admis of being burnt,

Ceombrstine.—The process of burning.

Cobs.—TUnshelled eorn; that §s, what passes through the threshing
maehine withont ihe grain being sepuvited from the chat

Conch frass—A troublesome weed which creals or voncbes througl
the 0il.

Crenk.—Tn machinery, g contrivanee for changing straight into cir-
cular motion, orthe reverse; us the crank of a steam-engine.

Crufter—The holder of & croft, which is the Anglo-Saxon narme for &
small picee of land.

Chaft-eutter.— A machine used for eutting or chopping hay und straw
into short pieces, very generally called ' chaff™ by farmets,

Concentrated Manwres—are those which contain in a small bolk the
eonetituents required to increasc the yield of crops.  Guane 2nd
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superpiwspliate are comeentrated manures. Farmyard manure is
wot a1 concintraied meanure,

Conenpe.—IToliow, without angles, us the inside of a drum. In a
threshing-mechine the eoneave is that within wideh the * drumm”
tevolves,  li the English threshing-machine the prain is rubbed
aut of the ear Ty frictlon between the beaters wikdeh rest oo the
drim and e coneave.

. —Water-woeeds, which are made up of jointed capillary
wl which grow by the eddition of one tube to the end of

other.

fitnenis.—The parts which conpose or make up o body are called

constituent parts.

£ r,E;‘,f: —Fusails ‘uppu%d tr liave becn the dung of animals

Thiy are riel in plesphote of e, and
ui largely for 1‘:(, ,;mn:hmurn of superphosphate.

irofer.—A ngme glvei too2 ¢lass of imploments, not acenrgtely

Tolingd, for cu‘lti\'utiu; the carth,. Maoy farmers apply this term

fi thie grabler.

forfad, —THe 1w

u pigs in other

1 tor sale by the Latehe .

Li—d4 srbatance whicl i3 capable of removing disperceabls

luviz. Charcosl is u dendorizer.

r—The hollow or b-like uppesrance given to wheels by

FHOINER (‘-‘me prage 107}

—To purify from Stection; to llestroy those organie

A01ls om whien ihe existence ot inteetlons or conbagious diseases

Sepends. Chloride of Hins and carboelic aeid are powerful disin-

fugting agents, and swuld abwiye e uzed to prevent the spread of
comtagious dizeuscs,

i rgintegrate—1T0 soparate U1 partic
af rocks,

Lrines—Low hills of Woww sand

Ao — T o threshing wachioe Is 4 revolving exlinder, on which are
Hxed the beaicra.  Thedrum revolves within the ¢oneave.

Frerzan: A e often given oo winnowling machine ; and do
called from: dhe fann ar vones, or ot dizes, which rovolve oo an
axis, and produce the cuerent of air that winoows or separates e
cluiffram the grain.

Firt formers. -~ Those constituents of fzod which are capable of produsing
thie fat of antrals.

Forruninod Containing iron; from forrum, the Latin for ivon.

Foiger and Toe.—A vory destructive dizease of turnips, so called from
the appearanes of the routs,

Flesh formers—The constituents of food which are eapable of pro-
dueing fesh or muzele.

Lo, aearing—A zeries of wheels working into each other for
ariving machinery,  Lhus, the horse gear of a threshing maching
econsists of the whoels, &e., which commuuieaie motion to the
dram.

fHuten,—A viseld substanec proeured from wheat aml other grains,
It iz one of the fesh-forming constituents ol food.

Ghreen tmanuring—eonsizts in growing vegetables, and plonghing them
into the land in a green state, a praclics pocasionally resorted to on
[and deficient in regetable matter.

Gypswm,—Sulphate of lhwe. It iy ibe substanee of © plaster of
Pariz.”

{ th ealeable meat of an ox, of a sheep,
> weighi of the earcase alter 1t iz

= of @ body, 83 i_n the erwshing

Hipdrate of fime.—A compound of quicklime and water.
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Hydmgen:-—A gaseous element which, with oxygen, forms watil
and which ¢oters into the composition of all animal and vecetalic
substances. {

Foove—A dizease of (}a.ttle in \\_fhicll the stomach iz swelled Ty gAS

Ifummeller.—A machive used for Lthe purpose of ecparating 1l aWns
of barley from the grain, =

ftwmus. —twpie acid,  The name humus is given to the dark LTown
vegel_able Mnatter of the soil and is the result of its imparfeet decay.
Tlutnic acid. is gcncra‘lly Present iu luanes, A s formed when, gsin
the bottom of a I]mslp TFaATd manwre, vegetable matter i
vndergoiug deeay i the prosenec of too mueh wuter

Hyedrometer— AL instruvent for measuying the specific gravity ol
Heprds, T

Fnigerdpedide. poaeder—Is LLat whicl 1s o flne thad its particles are no
senzible to the fouch.

Beorganic.~That whieh iz vot produced by vitnl zetion or Jiving
OIEaNs.

Irsofuble~-Not soluble.  Wlhes vot otherwize specifiod, the term is
in ihe text applied to thal whicl ignot capabic of being dissolved in
wiler,

Aatin—Aluminons earth used in the manuisciure of poreelain, It
is a word of Chinese ovigin.

Loetemeder —A plaws {ube, graduated at the upper end, for measuring
the peresntage of eream in milk

Meagnesie—4& white, tasteless carthy substance, composed of tlw
metul psgnesinm anl oxygen. Tt iz presend in the azh of plant:.
ani must, therefore, exist in all fertile soils.

Aforl—Calgareons earthz or it may be deseribed as & mixiure of
carbonate of lime and cldy.

Qisernd —& substance whicl neither haz, nor hos been, the seat o life
The mineral eonstituenty of plauts and awiwals ave those which are
derived solely from s0il, : :

Newtrul phosphate of Hme—Tike all neutral salis, the lime is nen-
tralized by the acid. :

Nitrute of sodae— A componnid of uilrie acid and zoda; called al:e

ubic pitre.

o, or Ritrade of poiesh— A compound of nitrie acld and potash.

callvd also saltpetre. Xz used s a medielne, and for preserving

oAt ancl butrer.

Fitrogen—Ome of the simple or clemontary bodies; a gas which
forms four-fifths of the bulk of the siwosphere. Tt Iz invariably
tound as a constituent of Pesh or wousele. ANt dlesh-forming ™
comgtituents of foorl muosd, therefore, contain nitrogen.

Nitrogenized wpetter.—3Mutter containing nitragen.

Negioradatura—A complele set of nawes oF terms nsed in any brancl:
of eeicnuoe o ark.

Afarrinitin f—An acil eornaonly culled spirit of salt, It is cow-
pesod of Lydrogen anl chlorive, wud is now more usually and cor-
recthy allend hydroellorie veid.

Croanie mater—That whicl has Deen produnced by organs which
are, oF ance wer, the seat of Life,

Geypen—0Ome of the simple or elementary bodics. Tt iz & tasteloss.
colourless mas which enters into the conposition of all animal aiul
veustalibe snbstances, a: well as of wuler and #%'; The word is
derived from two Greck rocts, whicll mean to gooorrbe si o pmese
hevanse it was farmer]y supposed to lupeut all their el pess o
Thtterness to acida

Ocidized —When a simple body combines with o> S ST

w
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