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JuLy 1,

solid rocke which cousist more or
lers of hardencd snndstones, limoe-
stones and clays.either alono or mixed.
All soils consist principally of sand,and
oluy limo. Amixturoe of sand and clay
with a little lime would bo called a
lonm, if much limo was present it
would be a calearcous lonm. Light
land i one containing a large pro
portion of sand or gravel, heavy lund

nishos food to plants and is of thres

kinds, vegelnblo, mineral, and animal.

Tho cultivated grain aud roots
chiefly conwmst of staroh, gluten and oil
orfat. Aswo have seon 100 Ibs of whoat
or bariey flour contain 55 Ibs of stareh,
10 1tbs of gluton and 2 or 3 of vil ; 100
1bs. of oats contain 40 starch, 10 glu-
ton and 4 uil. Indinn corn 60 lbs of
sturch 10 gluten, and b fut, beans 45

15 one containingmuch clay, a hght)ibs starch 24 gluten and 2 fat, clover,

soil i8 moro cusmly cultivated and ing
botter fitted for barley, mmze and tur-
nips and other green crops, while
stiffor soils do better for wheat and
beans,

It is botter to plough deep, beenuse
then tho roots of plants arcableto des-
cond deeper in search of tood. Thore ure
oceasions when it 13 better to plough
less deep, w .en the underroil contains
substance hurtful to plants, &c., and 1n
such soils it is better to subsoil-plough,
which enables the air and run to des-
cend into the subsord and so chango it
as to make it fit to be brought to the
surface. Heavy clay lands rotun water
most and should be dramned, and so
ought light souls, becauze the deoper
you muke it Jdry the deoper the roots
go in search of food. The roots of grain-
crops, clover and flax will go down 3
ft. and oven turnips in an opon soil
will go down upwards of 2 feot.

Now, draining sorves arother pur-
pose besides that of carrying off the
water : it perfects the work of the
subsoil-plough, it lets the air into thej
subeoil and allows rrin-water to sink
down at onco and wash out of it any-
thing which may be hurtful to roots of
plants.  Here is another reason why
draining improves the goil ; if the rain
sinks whero it fally, it does not wash
the manure out of the soil, and i it
contains anything valuable to pla. ts,
this is filtered out of it before it gous
down to the drain. 1t is considered in
England that thocost of draining land
i8 paid back in from 3 to 5 years. ‘T ho
inorganic part of the soil serves two

40 sturch, & gluten and 4 fut, putatoes
75 water and nearly 25 nutritive mat-
ter, 15 to 2u starch and 2 glaton.

¢ ats and Indian corn and oily soods
contain most fat, beans and peas, most
gluton, and least oil, aud oily soeds
most gluten and oil togother.

T'he dry substance of cabbage con-
tain, moro gluten than auny orops.

Tho whest of warm climates is said
to contain more glutun, the
and barley grown upon ‘igat or well
drained so1l, more starch.

Vogotables aro intended to sorve for
the food of animals. 'The animal must

derive trom its food,in order thatit may |

bo maintained in a healthy condition,
starch, gluten, oil or firt, and saline or
iporgamic matter.

purposes : 1st 1t serves as a medium in
wlich roots can fix thomeselves o s
ta keep the plant in an upright poats)
tion, and 2d it supplics the ]ﬁant with
inorganic food.

‘The inorganic part of the soil con-
tain soveral other substances as does
the inorganic part of plants such as
soda, potash, &c., and every feriile ~oil
must contnin them all because the
plant requires them. If the soil is des-
tituto of any of these sabstances, good
crops will not grow uponit. If the
land contained little lima it might grow

potatoos |

increase the mueclos or muscular
strongth.

‘The animal requires oil or fut to sup-
ply tho loss of vil or fut and to in.
oroase tho fat.

Thus, tho food containing most oil
fatten quicleest, ‘The inorganic mattor
of plants is intended to sorvo in food-
ing animals to supply tho mineral
mattor to the body as the soil supplios
them to the plant, and a cortain daily
portion is neccessary to tho animal at
all stages of its growth to supply the
daily wasto of tho bone, of the salts in
tho blood,and the muscles &o., &o. Phos:
phato of lime is the kind of mincual
wmatter, which is principally requived
by the bones. Gluten, fat and salino
matter serve in growing animals by
adding to the weight of its body. ‘T'o
sustain an animal, if not hard worled,
requires about ! part of its weight
of good ; hay to incroaso or fatten it or
onnble it to give milk, about ', part.

If tho same food be given to a full
grown animal and to a growing
animal tho dang of tho full grown
animal, will be the richer, becauso the
growing animal extract and retains
moro of the substance of the food.

CHAMPION MILKING SIHORTIHORN COW RED CHERRY.

Tho starch ng we have seen consists
of carbon and water and tho animal
requires it to supply tho carbon which
it throws off from its lungs during ro-
spiration. A man throws off ¢ to 3
ounces of carbon in aday and must
thercfore eat mearly 1 lb. starch per
day. 10 ounnces of starch coutains i3
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a good crop of rye grnssand yet might | of carbon ; 1t is given off from animals \ tributes an important article 1o Science
not bo able to grow a good crop of clo-yas carbonic acid gas, and tho purpose, Progress for May, which, with per-
ver or lucerne; a »o0il naturally fcrlile'for which the starch is recovented into mission wo propose to reprint in in-
will become barren by continued crop |earbonic acid is to keop the animal stalments —:
ping with the same kind of plant with-{warm. The carbonic ucid is diffused | The chemical aualysis of a soil, if
outa proper addition of manure, If youjinto the mr and fed to the plant w‘carnod out with completencss and read
continue same field in whest, outs ory form starch. accuracy, i8 & work demanding much
other gramn. or with hay,it wall bccomo' The gluten seives to build ap tho  labour and skill. [t has beon frequently
unablo to grow auy of them because muscles or lean part of the body. ,regarded 28 a thaukless task Agricul-
the crop drawscertaun substances trom, A tull giown anunal requites gluten  tural chomists of high standing havo
the s01l an great abunuance, and atier for tho purpozo of renainng tho daily _proclaimed that such anaiyses wero
a number of ycars, the soil cannhotl; wasic of the muscles of its body. unvelizble, becauso it was improbable
turnish these substances 1 sufficicnty Nearty all the parts of the budy saffor that the very small quantity of soil
quanuty to growing crops. Tho grun ) certn wasto ovory day. It is behioved | investigated by the chemist could
crops especialy draw from tho suirjthat all the parts of tho budy ot a fairly reprogent the enormous quantity
phosphonic acid, potush and magnesma. woll fed man are removed ur renowed contsined in 2 field  They further
The roots of turmps, und potutucsjonce n the course of overy thirty or pointed out that the results afforded no
chiefly exhaust 1t of poliash,suda. luney torty days and yet thoold scars on,information anpon thomost important
and phosphoric ucid and thus you,ihe body remain. Thoe more oxercisv, questions. Thero was frequently no
ought 10 return to the 501l theso subseya man kes or bodily labour bo per- thing toshow why one ficld was fertile
tances. forms tho fastor is his body wasted, {and another not. Tho quantities of
Hay is tho most exhausting crop, it)and if he has food enough, renowed. | plant food shown by the azalysis wero
carries off 130 to 210 Ibs of minersly Tho part that thus wast-s away is gonerally, whon caiculated on an acro
matter to every ton besides the orgamc | carried off through the body and forms , of s0il, extromely largo; yot oxporionce
subustanco. ‘pnrt of tho dung and urino of the had probably taught tho farmer that
Every crop takes away from thotanimal. , tho application of a sinall quantity of
s0il & certaun quantity of thoso subs-y Tho gluten of plant is almost the solublo phasphate, of a potassium salt,
tancos which all plants require. If yousame thing as the muscles of tho ani-. or of a nitrate, had the cffect of consi-
are slways taking outof a purso 1t will; mal, and thus tho foods which con- derably incressing the crop. Somo
at. last become empty. tun most gluten such as beans, pczw,l:malyaw, liko Prof. lilgard, have con-
Manure means anything that fur-’ linsood cako, cabbage, build up and tinued patiently at work, potwith-

|}

gtanding hostilo criticisin, and by tho
necumulation of oxporionce have be.
comouble tointorpr tsoil analyses with
considorable succoss, espooially if ro-
lating to adistrict alroady investigated.
In such cases tho agricultural moaning
of tho analysis did not lio on ils sur-
fuco, but was olucidated by bringing
tho unalytical results into connection
with other proviously ascortained fuots.

‘ho main object of a chomical ana-
lysis is clearly to show what is the

uantity of plant food oxisting in
tho scil. DPhysiologists aro aware
that the plant food in a soil occurs
in two distinct forms. A plant can, in
the first pluce, food upon substances
which aro in solution. The water ina
8oil contning a more or less considor-
ablo amount of carbonic acid, and in
this woeak solution of carhonic acid
cortain of the ingrodients of tho soil
are soluble. Soil wator generally con-
tains a good deal of calcium and
magnesium carbonate; it contains
nitrates, chlorides and sulphates, with
goluble silicic acid. It generally oon-
tains no phosphates and only traces of

otassium salts ; sodium salts may,

owever, bo present. If thorefore, the
plant were ontirely dopendent on tho
soil solution for its nourishment, it
wounld be starved, as two essontial
constituents of plant food, phosphates
and potash, are not supplied by this
medinm.

The second modo in which a plant
feeds by the solvent action of its roots.
This extremely important function of
the roots has boen far too little inves-
tigated. Sachs was the first to show
that the root hairs of cortzin plants
bad the power of eroding polished

lates of marble,dolomite,and osteolite,

y virtue of tho acid sap which they
contained. Zoller, moro than thirty
years ago, ascertained at Licbig's sug-
gestion that caleinm phosphate, am-
monium-magnesium phosphate, and
the potash of a freshiy-manured soil
wore dissolved when placed on a mem-
brane the other side of which was in
contact with a weak solution of hydro
chloric acetic acid. It is generally, and
probably correctly, held that 1bis sol-
vent action of tho roots is especially
cffective towards tho phosporic acid,

otash and other substances which
1avo beon previously absorbed by tho
soil from solution, and which are thus
held cn the surface of tho soil particles.
As to the naturo or amount of the free
acid present in root sap little is defini-
tely known. A. Mayer lays most stress
on the presenco of oxalic acid, which
he found in sovoral instances,

The importance of thissolvent action
of tho roots can hardly bo over-rated.
Most of the phosphoric acid in soil
oxists as a basic forric phosphate, iy
solublo in water and in carbonic or
acotic acid, and but for tho existenco
of this solvent power in roots would
romain uscless to vogetation. The
potash, and we may add the ammonia,
of s0ils is ".5ld in almost equally inso-
lublo combinations; but analytical
chemists are aware that the whole of
the ammonia, an2 more or loss of the
protash, becomes solublo as soon as the
soil is placed in n weak solation of
hydrochloric or nitri¢c acid. Tho acid
sap of tho roots is thus equally ro
quired to bring aboat the sclution of
this important soil constituents.

THE LEAF AND ITS FUNCTIONS.

. Tho leaves of a treo are tho most
important organs of growth. Morv
than nine-tenths of all the organic
matter in treo comes from the air by
means of tho asdimilation of carbor,
from the deoxidation of curbonio ucid,




