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forms noarly the wholo substanco of
tho potatoo and about half tho weight
of ontmoal, Indian corn moal, whenton
flour and of tho flou of other kinds
of grain cultivated for foud,

Gluten is a substanco like bird lime,
which oxists along with starch in
almost all planta, 1t may bo obtained
from wheaten flour by making it into
a dough and washing the dough with
wator,

Oil or fat isfound inall plants, though
it is gonorally most abundant in their
scods or nuts, linseed, rapo sced, homp
sced, poppy seed, castor oil boan,
walnut &e,

Tho 1st of theso four substances,
woody fibro, is usually most abundaut
in tho stoms of plants, and starch in
their sceds and roots us the potato
aud other similar roots.

Now the substances which chiefly
composo tho solid parts of animals aro
musclo, fat, bone and skin.

‘I'he musclo consists chiofly of blood
and a white fibrous substanco called
fibrin. Now if you take n pieco of moat
and wash it in sucocssive portions of
water till it becomos moroe or less void
of colour, it will show you tho fibrin.
Now. the fibrin is almost oxactly the
saumo thing as the gluten of wheat,

Tho fut of animals boars a vory
close relation to the fut of plants, the
solid fat of olive oil for example is tho
samo substance as the solid fat of the
human body.

All natural fats or oils corsist of a
solid and a liquid part, Thus, solid
animal fats, like lara or tallow, and
vogotublo fats, like palm oil, yiold a
liquid oil when submitted to prossure,
and lonve a solid fut bohind; so olive
oil whon cooled down bocomos partly
solid, and if pressed in tho cold state,
yiolds fluid oil and a solid white fat,
It is this solid white fut which is
identical with the solid fat of the Lu-
man body.

Tho organic part of bone and skin
consists for the most part of gelatine
or glue. When bones or skin aro boiled
long in water they give solutions which
whon cooled down solidify mto a
strong jolly or glue. .o

‘I'he most important differenco thus
botween tho organic part of plant and
of animal is, that the plant contains a
largo porcontage of starch and that of
tho animal contains none.

Wo are still treating of the organic
substance, and let us now divide the
organic substance of plants, animals
and soils into olemetary and compound
bodies. By the elementary L mean thoso
which can bo separated. The eloman-
tary bodies in plants, animals and soil
are four in number asud ave carbon,
hydrogen, oxygoeun and nitrogen, with
minute quuntities of sulphur and phos-
phorue, ~ In 1000 ibs of dry clover the
quuntity of sulphur amounts to % or
5 Ibs only and that of phosphorus to 2
Ibs; in animal substauces the propor-
tions of sulphur and phosphorus «ro
somowhat greator.

Carbon is a rolid substanco usuwlly
of black color which has no tasto or
smell and which burns more or less
readily in firo : wood, charcoal, lamp-
black, coke, black lead and tho dinmond
are varieties of carbon.

Hydrogen is a kind of sir or gas
which barns in tho air as coal, gas does,
but in which a candle will not bu
nor an animal live ; when mixed witt
common air it will explodo if brought
near the flamo of a candle. It is also
the lightest of ail known substrnces
being 143 times lighter than air,

Oxygen is also a kind of air ov gas
void of color or taste or smoll, a ca-dle
burns in it with great brillisncy, ani-
mals also live too rapidly init. It is 16
heavior than hydrogon gas an. } part
heavier thun common air.
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Nitrogen is also a kind of air difforing
fromn both tho other two. Like hydro-
gon, a tapor will not burn nor will an
animal live in it, but unlike hydrogen
1tdoes not talko firo whon brought near
tho slamo of a candle. Itis a iittin
lighter than tho atmosphoric air.

Sulphuris a yollow brittle substance
which burns with & palo bluo flame
and with astrong pungont and peculiar
odour,

LPhosphorus is o yellowish, waxy su’ -
stauco which amokos in the air, shives
1 tho dark, has a peculiar sell, takes
firo by mere rubbing and buras with
u large bright flamoe snd much white
smoko, F.ve gullons of ntmospheric air
contang 1 gallon of oxypon and near-
ly 4 gallons of nitrogon.

Most vegotable and animal sub-
slances contain only threo of these
clement, are bodies, carbon, hydrogen.
and oxygen, such as siarch, gum,
sugar, od, fut, whilst such ag gluten of
wheat, fibrin of flesh, curd of milk,
whito of ogg, golatino of bones contain
all six. Wheat contains 455 parts of
carbon, 430 of oxygon, 57 hydrogen,
35 mtrogen and 23 v.{.eh or in organic
mattor.

To tho agriculturist, therefore, an ac-
quaintance with theso constituent parts
of ull that lives and grows on the face
of tho globe is indispensable.

It then appoars that three of tho
four clomonts which constituto tho
solid structures of animals and plants
aro, in their purostato, invisiblo gases,
and the romaining ono is idontical
with ordinary charcoal; yet into how
groat o variety of beautitul forms and
valaable productsavo thoy transmitted
by nuature and how interesting and
mstruetive musv be tho study of the
ways in which these wonderful pro-
cessos ave offected | All plunts requiro
constant supplies of food in order that
they may live and grow, and they ob-
tain it. partly from the air and partly
from tho soil. They tako it in by their
leaves from the air and by their 100t
from the soil. They require two kinds
of food, organic to supply thoir organioc
part, aud inorganic to support their
inorganic part.

They take their organic food from
the air chiefly 1n the form of carbonic
acid gas, which is a kind of air without
color, but has a pecnhar smoll and a
slightly sour taste. Burning bodies are
extinguished by it and ammal die in
it. It is one half heavier thar common
aiv, ronders lime-water, milky and is
taken up by its own bulk of cold
water. ?[his gas is the cause of the
bubbling up of soda-water,

In 5000 gallons of air thore ai : only
two gallons of carbonic acid,

Plants drink n this %ns in largo
quantities through all their leaves,
which contamin small mouths or open-
ings on the under side of their sur-
face. It is a fact that there are no less
than 120,000 of thoso pores or mouths
on a squave inch of the leaf of the
common lilae, or 60,000 on that of tho
winte hlac. Now the leaves do not
suck in the carbonic acid gas at all
times, it is only during daylight; dur-
ing tho night thoy give off some of
this gas. Six 1bs. of curbon and 16 lIbs,
of oxyen form 22 lbs. of carbonic acid
gas. Tho plant retains tho carbon and
gives off the oxygen into tho air, and
this is proved by putting a few green
leaves undor a large glassfal of fresh

Plants take in carbon from tho soil
by means of carbonic soid, gas humic
acid and somo othor substances which
oxist in tho black vegetablo matter of
tho soil; a considerable portion of the
nitrogoen of plants enters them in form
of ammonia and nitric uoid.

Wator consists of oxygen and hy-
drogen ; 8 lbs. ox with I 1b. of hy.
mako O lbs. of water, Itis a peonlinr
thing that wator which puts out all
firo is formed of 2 gases one of which
(hy ) burns roadily, while in tho othor,
(ox ) bodies burn with great rapidity.

Tho propertios of water is impor-
tant 1o vogotation, first in dissolving
solid and other substunces; second, in
rising as vapor and falling as rain or
dew, and third, in yioldine uxygen and
hydrogon to growing plants, The dis-
solving proporty of water is important
to vegetation bocauec it onables it to
talo up from tho soil and coavey into
the roots und stoms of plants tho
vavious kinds of food which plunts
dorive from tho soil. The rising in
vapor benefits vegotalion in enabling
the winds to carry it every whore
ovor the surfuce of the land so as to
rofresh vegetation by rain or dew. In
Yyiolding oxygon and hydrogen it assists
vegotation in cnabling tho growing
plant moro casily and quickly to form
the various compounds substances of
which its parts consist.

Amonia is a kind of gas which has a
strong pungent peculiar smell islighter
than common air and possesses alkalino
properties.

Water absorbs much ammonia, i. e.,
6 or '7 huundred times its bulk of am.
monincal gas. The common hartshorn
is only wator imprognated with this
gas which consists of nitrogen and
hydrogen (14 nit, and 3 hyd. make 17
ammonia). Undder cortain circums-
tances Ammonia is known to bo pro-
ducod naturally in decaying animaly
and vogetablo substances, in ferment-
ing compost or manure heaps, and in
formonting urine,and it is the principal
canso of smell porceived in hot stables.
It ig perceptible by mixing tho sub-
stance with quick lime whoen if am-
monia i8 presont its smell will becomo

ercoptible. You can dotoct if ammonia

o oscaping from surh substances by
tho smoll, or by dipping a rod or
foathor in stvong vinegar or in spirit
of salt and holding itover them, when
if ammonia bs oscaping inlo the air
white fumes will become visible,

Nitric ucid is a very eour, corrosive
liquid, also called agua fortis und con-
sists of nitrogen and oxygen, only 14
nit, 4V ox. make 54 nitric acid. [tis
formed in comnpost heaps and in soils
during tho decay of organic matter
and in the air wherever bodies are
burned initor lightning passesthrough
it. Theso two substances, ammonia and
nitro aoid enter into plant by being
dissolved by water in tﬁo soil, and are
taken up in u very dilute state by their
roots,

We have said that woody fibre,
starch, gum, sugar ave composed of
carbon, hydrogen and oxygen; wo may
go further and say that thoy are com-
posed of carbon and water becauso the
bydrogon and oxygen they contain are
always in the proportion toform water
(1 to 8).

Now, the woody fibre, starch and
gum contain 36 Ibs of carbon and 45
1bs of water and are formed principally

pleni-Lred with the carbonie aoid from
3 sources principally from the breath-
ing of dnimals, from the burning of
of wood and coa), and from the natural
decay of animals and vegotables. All
animals hrow off a small quantity of
carbonic acid from their lungs evory
timo thoy breath.

Tho decay of vegetables in the air,
of roots in the ground, and of romainy
of animals, is only aslow kindof burn-
ning by which their carbon is at last
convorted into oarbonic acid. Thuy,
animals produco carbonic acid upon
which plants live, aund from the car-
honic acid and water togethor plants
produce starch &c., upon which ani.
mals live. Huamic acid is formed by
tho loss of a portion of thoir water in
the woody fibro and starch of plants,
snd sorves to feed plants and propace
und carry othor kinds of food into thier
roots.

Tho fat or oil of plants and animals
consists of carbon, hydrogen nnd oxy-

on.

8 Tho fut of tho auimal is chicfly
dorived from thefat ofits vegotablo or
other food (1) ; gluten and fibrin consist
of carbon, oxygen nnd nitrogoen with a
little sulphur and phosphates, and the
plant draws from the air by its loaves
the carbon and oxygen ; but the nitro-
gen, sulphur, and phosphorus which
are to romain parts of gluton are
taken in by the roots ; hence tho im-
portance of adding these substances to
the soil when they are either present
in too ymall quantity or in s condition
in which plants cannot take thom up.

Tho unimal does not form tho fibrin
of its muscles from the elemontary
bodies carbon, hydrogen, nitrogen,
sulphur and phosphorus of which fibrin
consist, but 1t obtains it ready formed
from the gluten of the plant. Tho
plant is tho servant of tho animal as
you see, and it prepares in fat and
glaton, what the animal afterwards
uses or appropriates to form the parts
of its body. Tho soil consists of two
paris like the plant and the animal :
that is, organic and inorganic.

Tho organic part is derived from the
root3 and stems of decayed plants, and
from tho dung and remains of animals.
In peaty soils, the organic part forms
about § of it, but in rich and fortile
soils, the organic matter is from a
twentioth to a tenth of the whole
weight whon dry ; that is, a rich soil
ought to contain about § ®, of organic
matter

‘The organic matter increases or
diminishes in tho soil according to the
wayv in which it is cultivated : it dimi-
nishes when tho land is frequently
ploughed and cropped or badly ma-
nured, and it inoreases when the land
is planted with trces, when it is laid
down to permanent pastuve, or when
large doses of farmyard manure or of
peat compost are given it.

This orﬁanic matter supplics organic
food which plants draw from the soil
through their roots. Now the quantites
thoy draw varies with the kind of
plant, the kind of soil, and with tho
season or climate, but itis always
nocossary to the healthy growth of tho
plant, Thus, the soil will ‘become

radually {)ooror and less produtive
rom the plants drawing tho organic
matter from tho soil. Then how can
you keap up the supply ? By ploughing
in groen orops, by growing clovers and

spring water and setting them out|from carbonic acid and water which/!other plants which leave long roots in
in the sunshine wheun small bubbles| the leaves and roots take in from the!the soil, by restoring all the hay.and

of oxygen gas will be seen to riso
from the leaves and to collectin thoup-
por part of tho glasy.

Loaves also drink in watery vapour
from tho air, which serves 10 moisten
the loaves and stems and fill theiv
cells, and produce the substanco of the
plant itsolf,

gir and from the soil, and this ia done

starch, sugar &c.
Plants draw the groatest part of their

straw to the land in the form of ma-

by tho influenco of light which causes nure, by laying down to pasture, by
the carbonic acid to givo off its oxygen planting with trees, xc.

from tho leat while its carbon unites| The inorganic part of tho soil is
-with the water of tho sap to form!derived from the crumbling down of

(1) And from the arbo-hydrates t0o ; the

carbonic acid from the air which is re- | starch ; sugar, &c.—Eb.



