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forme noarly the wholo substance of
the potatoo and about half the woight
of ontmeal, Indian corn meal, whcaton
flour and of thr flou of other kinde
of grain cultivated for food.

Gluten is a substanaco liko bird lime,
whici existe along with starch in
almost ail plante. 1L may be obtained
from wheaton flour- by naking it into
ai dough and washing thie dougi witli
water.

Oilorfat iefound iiin al plaints, tliough
it is g .nraly most abundant in thioir

celde or nuts, linseed, rapo dcd, liomp
scod, poppy sed, castor oil beau,
walnut &c.

Tho Let of thoso four sutbbtances,
woody libro, is usually muet abunidait!
in thlie toms of plante, and starch an
their soods and roots as tite potato
and other similar roots.

Now tie suibstances which chiofly
compose the solid parts of anmals aro
muscle, fat, bone and skin.

'lie muscle consists chiefly of blood
and a white tibrous substanco called
fibrin. Now if you take a piece of meat
and Walsh it in successive portions of
waiter ilI it becomes moro or less void
of colour, it will show you tho fibrin.
Now.the fibrin is almost exactly the
saime tlîing as the gluten of wheat.

Tho fat of animals bears a vory
close relation to the fat of plants, the
eolid fat of olivo oil for oxample i tho
dame substance as the solid fat of th
human body.

Ail natural fats or oils cor.sist of a
solid and a liquid part. Tius, solid
animal fts, liko lar or tallow, and
vogetable fats, liko palm oiu, yield a
hquid oil whemn submintted to p-essuro,
and loave a solid fat bohind; so olive
oil when cooled down bocomos partly
solid, and if pressed in the cold state,
yields fluid oit and a solid whito fat
It is this solid white fat which is
identical with the solid fat of the lu-
atin body.

The organic part of bono and skia
consiste for the nost part of gelatino
or gluo. Wheu bones or skin are boiled
long in water thoy give solutious which
whien cooled down solidify mnto a
strong jolly omr glue.

The mot important differenco thus
botween the organic part of plant and
of animal le, that the plant containe a
large porcentage of starch and tihat of
ite animal contains none.

Ve aire still treating of tho organie
substance, and lot us now divide the
organic substance of plants, animale
and sols into clemetaryand compound
bodies. By the elementary I moa those
which cana be separated. The elemen-
tary bodies li plants, animale and soil
are four in number and are carbon,
hydrogen, oxygen and nitrogens, with
minute quantities ofiulphur and phos-
phorus. In 1000 b8 of dry elover the
quantity of sulphur amounts te l or
5 lbs only and that of phosphorus to 2
Ibs; in animal substances the propor-
tions of sulphur and phosphorus "re
somaewhat greator.

Carbon is a solid substance usmeu.!y
of black color which bas no tasto or
emell and whiicl burns moro or less
readily in lire : wood, charcoal, lamp-
black, coke, black tead and the diamond
are varileties of carbon.

Hydrogen ie a kind of air or gas
wvhich barns in the airas coal,gas doos,
but in which a candle will not bus
lior an animal livo; when mixed witt
common air it will explodo if brought
near the flame of a candle. It is also
ite lightet of ail known subst.rance»

being 14ý times lighter than air.
Oxygen is aise a kind of air o gas

void of color or taste or emoll, a cam:dle
burns i it with groat brilliancy, ai-
mais also live tOO rapidly in il. It is 16
heavier than hydrogon gas an, k part
heavier than common air.

.Nitrogen is also akind ofair differinîg
froin bot tho othler two. Like hydro-
gen, a taper wili not burn nor will an
ani»amal livo in it, but unliko hydrogou
it does not take lire when brought neaur
tihe ilame of a candle. It le a aittln
ligh tor than lite atmospheric air.

utilphur is a yellow brittle substaice
whicih burne With a pate bino flanse
and with a strong punigont and peculiair
odeur.

lPhosphoruls is a yollowish, waxy su' -
stance wliielic aolkes ii the air, shîin .
in tie dark, hias a peculiar melli, takes
lire by more rubbing and burn with
a large briglit flano and much white
snoko. Fvo gallons of atmospheric air
contamis 1 gallon of oxygen anud near-
ly 4 gallons of nitrogen.

Most vogotable and animal sub-
stances contain only thrce or these
element, arc bodies, carbon. hydrogon.
and oxygn, such as starch, gum,
sugar, oiH, fat, whilst suchli as gluten of'
whoat, fibrmn of flosh, curd of milk,
whito of ogg, gelatino of bonos contain
ail six. WVlent contains 455 parts of
carbon, 430 of oxygen, 57 hydrogen,
35 ntrogen and 23 <.:.Mî or in organic
matter.

To tihe agriculturist, thoroforo, an ae-
quaintance with theso constituent parts
of ail that lives and grovs on the face
of thr globe is indispensable.

It thon appears that three of tho
four olomente which constituto the
solid structures of animale and plants
arc, in their pure stato, invisible gases,
and the remaining ono je idontical
with ordinary charcoal; yet into how
groat a variety of beautiful forme and
valable products aro they tranimittcd
by nature and hiow interesting and
maltruntive must b the study of the
ways in which those wondorful pro-
cesses are etfected I Ail plante require
constant supplies of food in order that
they may livo and grow. and they ob.
tain it partly from the air and partly
froum the soil. They tako it in by their
leaves from the air and by their ootse
from the soil. They roquiro two kinds
of food, organie to supply thoir organtio
part, and inorganie to support their
inorganic pait.

T__oy take thoir organic food fron
the air chiefly in the form of carbonie
acid gas, which la a kind of air without
color, but lias a pecinhar smoil and a
slightly sour baste. Burning bodies are
oxtinguilied by it and aimmal die in
it. It je one lialf heavier thau common
ai-, rendors lime-water, milky and le
taken up by its own bulk of cold
water. This gas le the cause of the
bubbling up of soda-water.

In 5000 gallons of air thore ai only
two gallons of carbonie acid.

Plants drink in this gas in large
quantities through ail thsoir leaves,
which contain small mouths or open-
ings on the uuder aide of their sur-
face. It le a faiet that there are no less
than 120,000 of those pores o- mouths
on a square incht of the leaf of tie
common lilao, or 60,000 on that of tho
white blac. Now thc louves do net
suck in the carbonie acid gas at aIl
times, it la only during daylight; dur-
ing the night thoy givo off soie of
this gais. bix lbe. of carbon and 16 lbs.
of oxyen fori 22 lbs. of carbonic acid
gas. he plant retains tho carbon and
gives off the oxygen into the air, and
thie is proved by putting a few green
leaves mnder a large glasefal of fresh
spring water and aetting then out
in the sunshino when small bubbles
of oxygon gais vill be seen to rise
from tie loaves and to collectin tre up-
por part of the glass.

Leaves also drink in watory vapeur
from the air, which serves to moisten
the leaves and stems and fill thoir
celle, and produce the substance of the
plant itol .
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Plants take in carbon from the soit ploni-bed with lhe carbonie acid fromn
by meane of carbonic acid, gas humie 3 sources principally from the breath-
acid and some other substances which ing of dnimals, from the burning of
exist in the black vegotablo mattor of of wood and coul, and from the natural
tho so;il a considerablo portion of the decay of animals and vogotablos. Ail
nitrogon of plants entors thom in form animals drow off a small quantity of
of amnmonia and nitrie acid. carbonic aicid from thoir lungs ovory

Wator consists of oxygen and hy- Lime thoy breath.
drogen ; 8 lbs. ox with 1 lb. of hy. The doecay of vogotables in the air,
make 9 lbs. of water. It is a peculiar of roots in th gronnd, and of romains
thing that water which pute out ail of animals, le only aslow kinlof burn-
firo is forned of 2 gaiecs one of which ning by which their carbon l at last
(hy ) burns readily, whilo ii tho othor, converted into carbonic acid. Thus,
(ox ) bodies burn with great rapidity. animais produco carbonio acid upon

The proporties of water ie impor- whiclh planté livo, and from the car-
tant to vogetation, firet in dissolving honic acid and water togothor plante
solid and other substnces; second, in produco starch &û., upon which ani-
rising as vapor and falling as rain or mals live. Hlumio acid is formed by
dew, and third, in yieldinz oxygen and the los of a portion of thoir water in
hydrogen to growing plafts. The dis- the woody fibro and starcli of plants,
solving property of water is important and serves to fced planta anc. prepare
to vogotation becauto it enables it to and carry othor kindu of food into thior
Lake up from the soil and convoy into roots.
the roots and stons of planta the The fat or oit of plantA and animale
various kinds of food which plants consiste of carbon, hydrogen and oxy-
derivo from the soi]. The rising in gen.
vapor bonofits vegotation in onabling The fat or the aiintal is chiefly
the winds to carry it overy whoro dorived fron the fat of its vogotable or
over the surface of tho land so as to othor food (1j; gluton and fibrin consist
rofreish vogetation by rain or dow. In or carbon, oxygen aud nitrogen with a
yioldingoxygon andhydrogon itassists little sulphur and phosphates, and the
vegotation li enabling tfho growing plant draws from the air by ifs leaves
plant more easily and quickly to forrm the carbsn and oxygen; but the nitro-
the various compounds substances of gen, sulphur, and phosphorus which
which its parts consiet. aro to romain parts of gluten are

Amonia is a kind of gas which lias a taken in by the roots; hence the im-
strong pungent peculiar amollis lighter portanco of adding these substances to
than common air and poseesses alkalino the soit when they are either prosent
proporties. in too emall quantity or in a condition

Water absorbs much ammonia, i. e., in which plants cannot take them up.
6 or 7 hundred Limes its bulk of am The amnimal dooa not form the fibrin
nioniacal gais. The common hartshorn of its museles froma thG elomontary
is only wvater imprognated with this bodies carbon, hydrogon, nitrogen,
gas which consiste of nitrogen and eulphur and phosphorus of which fibrin
hydrogen (14 nit. and 3 hyd. make 17 consist, but it obtains it roady formed
amnionia). Under certain circums- fron the gluten of the plant. Tho
tances Ammonia is known to be pro- plant ie tho servant of the animal as
ducod naturally in decaying animais you se, and it prepares in fat and
and vogetablo substances, in ferment- gluten, what tihe animal afterwards
ing compost or manure beaps, and in uses or appropriates to form the parts
formenting urine,and it is the principal of its body. The soil consists of two
cause of smoll porceived in hot stables. parte liko the plant and the animal:
It is perceptible by mixing tie sub- thlat is, organie and inorganic.
stance with quick lime ýv hen if am- Tho organie part isdorived.ro the
monia le prosent its smell will becomo rooti and stome ofdecayed plants, and
perceptible. You can detect if ammonia fron the dung and romaine of animals.
be oscaping from surh substances by In peaty soils, the organie part forme
the smell, or by dipping a rod or about î of it, but in rich and fertile
feather in stcong vinegar or in spirit soil, the organic matter is from a
of salt and holding itover theni, when twentieth to a tenth of the whole
if ammonia be escaping into te air weiglht whon dry ; that is, a rich soit
white fumes will become visible. ought to contain about 5 O1 of organic

Nitrie acid is a very eour, corrosive matter
liquid, also called aquafortis and con- 'rite organic matter increases or
sists of nitrogen and oxygen, only 14 diminuiishes in the soil according to the
nit. 40 ox. make 54 nitric acid. It la wav in whicl it je cultivated : it dimi-
formed in compost heaps and in soils nishes when the land ls frequently
during the decay of organie matter plouglied and cropped or badly ma-
and in the air wherover bodies are nured, and it inereases when the land
burned in itorlightningpassesthrough i planted with trees, when it is laid
it. These two substances. ammonia and down to permanent pasture, or when
nitro aoid enter into plant by being large doses of farmyard manure or of
dieolved by water in the soil, and are peat compost are given it.
taken up in a very dilute state by their This organic matter supplies organic
roots. food whieh plants draw fron the soil

We have said that woody fibre, through their roots. Now the quantites
starch, gum, sugar are composed of they draw varies withi the kind of
carbon, hydrogen and oxygon; wo mnay plant, the kind of soit, and with tho
go further and say that thoy are coni- scason or climate, but it is always
posed of carbon nuid water becauso the necessary to the healthy growth of the
hydrogon and oxygen they contain are plant. Thus, the soit wili become
always in theproportiontoforni wator gradually pooror and lesi produtive
(1 to 8). from the plants drawing the organic

Now, the woody fibre, starch and mattor from the soit. Tien how can
gum contain 36 lbs of carbon and 45 you keep up the supply? By ploughing
Ibs of water and are formed principally in green crops, by growing clovers and
from carbonie acid and vater whiei other planta which loave long roots in
thre leaves and roots take in froml the' the soit, by restoring ail tho hay.and
air and from the Foil, and this la done straw to the land in the form of ma-
by the influence of light which causes nure, by lying down ho pasture, by
the carbonic acid to givo off its oxygen planting with trees, &,c.
from tho leat while its carbon uates The inorganie part of the soil is
with the water of bhe cap to fora derived from the crumblinîg down of
starch, sugar &c.

Plants draw the greatest, part of their (t) And from hie Carbo./hydraies too , the
carbonie acid from the air which le re- starch ; sugar, &c.-ED.


