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A common four sear s rotation of vats, tusmps, vl
other ureen crops, wheit and hay would give presty
nearly the same results.  Professor Dawson, to who<e
useful little work on ' Scintific Agriculture.”
bave had vecasion more than once to allude in the
cours=c of these * Talk<.” makes a number of SUEEEsl-
ire remarks on the above table. and we cannot do
better than give the substance of ~ome of them.  He
says: * The table shows a Juss by crapping in four
years, of rather less than halfa ton of mineral matter
from an acre ; and if we enquire as to the natare of
this Juss, we find that it might be tepaired i we -
cept the silica, which, being abundant i neatly ali
suils, 1ay be Il out of the accouns. by the followmgg
suantiiics of mineral manuies .

325 tbs. Dry Pearl Ash,

Wy

333 © Catbonaie of Soda.
45 Common sali.

30 * Gypsum.

150 -~ Quick Lime.
200+ Epsom Saits.

& Alum.

210 * Done Dust.

These substances would be required ta aoplace
tho-e taken away, provided t i b et of the « aps
crthemanure dorive 1 er © 0 < o'y Lo et sd
to the sl Hegoesontoe v [ will e aliery il
that the green crop pociivn of the rotation canries off
the greater pare of the micral substances, and conse-
a1 ntly that grain erops are not the moa- ehausiing
to the ~oil.  Practicaily, hawover. the difference hv
tween a rotation such as tius, and no ratation. -
clades the supposition that manures are introduced
with the ATCCR CTups, waereas whete there 18 no tuta-
tion, grain crops wre often cultivaied fur a4 surcessan
ot years without ranure ™ Awain: “1 is apparent
it the exlusuon falts mast heavily on some of the
substanees least abundant an the soil.  We canant
exhanst any ordinary o1l of cttica, aluming, o ox:de
o1 aron; nor can a soil naturally catcavenus boe
exhatsied of i1ts ime, but theve are a fow soils thee
can bear severtl crops Without manure and not
suffer an appreciable eabun-tion ot their avan'able
pho-phates and attalies Ting gives to these sabe
BLATCES A Very mieat sath rtanes as mineral manures,”

How plain it 15 that 5 wa sell oft crops or any thing
that i3made from eropa, as heel, pork. butier, cheese,
the sead must hecome pouvrer, unless we add fertilizers
o mede up for what is tahun away  When a farmer
wll's +ay product, be rulls a part of lus farm, and if
he xreps on domg ths witbout putting baek in just
proyeruion to what be rewoves he sells his farm by in.
clive, disposes ol it piccemeal A pound of butter
dors bat sensibly dunini-h the quantity of butter-
ek material in a vieee of wmeadow Jand , but in
'y or bandred years. enonzh will be taken away to
deprive that ncadow of what is essential to the pro-
ducion ot hutter. so that 1 wall In ineapable of yicld-
g it Suce ssite mowang of meadun-land without
aunurivg it bave, in many instanees, so ullerly fm-
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poverished the land, that a retuses to yicld hay an
longer. Who does not know that this is the case \vi!fl
many #oils once renowned for wheat growing ?

Such then is the «vil apd the canse ol it.  The
remedy is to be found in liberal manuring und judicious
rulativne By heeping o proper propurtion of stock.
the farmer may s¢ll off’ considerable produce, and yet
unot injure his laud.  Nature is bountiful. and as we
have seen supplies from the atmosphere & congider-
able per centage of plantfovd. Certain crops that
teed largely on (he air should alternate with those
that draw their nutriment mainly from the <nil, and if
the cultivator eclls only his grain and animal produce.
keeping for the sustenance of the land the » traw, hay,
roots, &, his land will not suffer. The tat tal the
passes from the soil into the plant, pasees trom the
plant into the animal. and fron the animal back into
the <oil.  Thus we veturn to the land what was taken
from it, and so maintain its ferthty.

_—— e b —

The Action of the Air upon Soils.

W are so mach accustomed to ¢ . "1 the im-
provements of soils by working, sueh a< ave brought
abuut by mechanical agencies  stir'ng and the Vke

that we arc apt to forgetthat thisme hand=ab o
nent of the soil s more o mcans o ws cudy Uit
the object. in fact, to be obtained i more of a chemi-
cal than amechanical 0 This covreet view of the
wase i3 execedingly well pat v a paper it Weork
et Lrpress, which we bore cateact . -

A= practical evidenee (o show that 1t is not
mechanieal development that 18 requived o most
S0US, 113 oily Biecesary o say it suil be ploughed
1 the wet iwwill c bahe o the san, and 1 1t be ha-
vowed when wetit will s eap’ as it deies. This is
beecause its cohiesive qualitics are nore or less develop-
ed by mechanieal action, and chemical aciion 18 sase
pendid or excluded durags the tee of, and aitei-
wards, by the puddhing when wet. This1s why clay
land, when eut into strips Iate in the antumn, remmins
20 thiougir the winter, and breaks up rough in the
SPrImg, oiter an ordiary season of {rost.  Such fand
so fett had fav better have remained untouched il it
wonld have erambled up, afier drymye in the spring.
Frostitsell has cenerafly 2 very fatse estimate put
on s action ; Liitle or nothing 15 done directly by
Hoeaied 1o testonig svils. 'Lie only aciion that hore
Lo~ plaece i the water that i3 hotd in the soil i«
tinned to ice. and as water swells during the process
0 fivezing, the combined paris of a ctod or lump of
soil that were divaded by the 1ce forming, remain
separatad when theice melts. It soil which had been
frozen were to Ve stivred before the water which was
ice during the frost had heea drivd ont, it would be
far more adbesive than before it had been fiozen at
all;and thusthe advantage ot trostin putveriziag land
would he turned to an evil instead of good account
Thiz is why soil i =0 1nch more siieky after a frost
than after o heavy rain.  Lven the gentle nechanical
action induced by frost. from the swelling ice prying
Atoms vt ~oul of 1ok apart, 1cieases 183 adbesty eness
ianediately after a thaw §and st is anly after Line sub
sopent Chemical action (ovidation) his taken place,
by air following in the erevices s the vater that
furmed tie 1ee escapes, that tae suit becotaes ‘mellow”
vl pondoryy” v biohen tate fioe detacaed particles
oFpeanales Anothor clemeoat of this process is com
priedin the dissalut.on of the erude roots of the tast
crop. Winn a stabble field i3 first hroken up, the
suil Wit be yellow or brown, or of a sunitar colour to
18 sab ey but afier 1t and the youts 1t containg
have beed broken up by fiosis, or by low fermenta-
tion from drying and weiting, and a fow days have
ehipsed for tre ever-ready diomse] action i questron
to take place, then at becomes many shades darker 1
colaty Ty i3 heeause the vegetable substances, as
rot.s of plants, contaimed n its suriace soil, have
been converted into erude carbonates, o have under-
fotte a portion of the oxudization, by exposure to the
free oaymen of the air, winch constitutes one or more
of the degrees of the process of forming carbonic
acil the oluble carbonate that may he taken up
with watey by planta.  {t is when those roois are in
an soinble or partially oxudized state, hile the sub-
stance of a rotien heap of straw sanure, that they
cause the smi to be of this darker colour. For when
they Lave heen perfectly oxtdized or comveried jnto
carbounic acid. they then, being i tns gascous toam,
unite with the inorganic consutuents ot the soif. and
become carbonates of some kind, as carbonate of
alumna, carbonates of potasl, goda, lime, or what-
ever may be the leading character of the earth pro-
sent for which carbonic acid has an affinity. On the
completion of this transformation, the soil wilt have
lost some of its previous dark colour, s vegetable
orgaus, when resolved into their original gas (car-

bonic acid,, becowe again, like tbe atmosplere, co

tourkesse Ladoo gudicosus Licalatc., Lot eV, of
faivly sonund :0il, this important gas, o transformed
and fixed. is not dizeipated and seattered to the winds
by further @ration and exposition to the sun’s rays;
but it is held in chemieal union by the worganic snb.
stances of the goil, az the carbon of chalk (carbon e
of lime) or as the cavhen of prat (vegetable earbon)
i3, It i3 thus held til! planty, by exereising the beaun-
titul power they have, exude an acid and alcali that
will again liberate i by making it soluble, orin o
fitting torm to suppiy them with tho food their nature
needs.  This is one of the most beautiful facultics of
vexetable physiology and cconomy.

“.\ ent mangold, from the way it turns blackh
through the air coming in contact with its juices and
organy, i3 an inteligible iltustration of the above
way in which the minute roois of plants hecome oxi-
dized, and the suil holding them davkened in colour
N consuguence.  Saan, again, turns bladk soon after
being converted inty a condition to ferment, which
i3 the =ame process going on in a move vapid way,
the which rapidity is indicate:l by the heat produced.
Aummal heat 1s prodaced by preusely the same pro-
cess—the union ot the oxygen of the air inhaled with
the carbun convaandlt an e blood circulatiug through
the lung: ieathing.

“ Dy thus teacing tie process of fermentation and
tansformation of vegetable substanees trom cruide
catbonaies to catbums waal, we can understand how
1eas that suils beconie wore aad move friable, and
therefore more and more easily worked, as they ua-
derzo a course of judicious tillage and cropping
through several years,  And we mny surther under-
stand why tecacions clay, s and, and gravel are poor ,
for just n peoportion to the amount of carbonates
that have been deposited and transformed in clay
wil 1 be fueble aad productive of the crops for
whicdt 10 s seuabley and just i proportion to the
Capaciy. ial el or artificial, of sand o gravel to
Loled i U 31 more porous conformation the same kind
of deposit, w.at they with due moisture be productive
of the Pl anes for which they are suitable, Thisis a
Peii ob odt sudged U woithy ol the consideration requir-
c it fult sealization.”

On the Action of Salt on Peruvian Guano.

Dr. Vocleker. in arecent ariicle in the Royal sAgri-
cwturel Sucidly’s Jouraal, has die follow g

s\ distinet pro § s Lere gaven that commnun salt
lits the pover of Lbuatag wninia fron, soils that
have been higlily maaurced widin ot endang, Peravian
guato, aad other amnvaineal tiaures, which in
saudy s0uds especially exist ia leehie combinations,
tiznt readily undergo decowposition when brought in
contact with a solution of sait. In the case before

us, a portion of chluride of #odium acted upon these
eeble ammonia combinations, producing on the one
hand coda, which became fixed in the soil. and on the
other, chioride of ammons, which passed into solu-
tion.

Fuss aunalyidedd resuie throns light on™the 1ane
tion of saltin agricnlture. [t iz well known that
salt is imost beneticially applied to light land after «
ood dressinge with farmyard manure, alone or in
cungancton with Feruvian guano, and that its appli-
canwon undir these circumstonces is particularly use-
fal 1o whest and grain crops in general.  Practical
experiteats on o large scale have shewn, iudeed,
that by salt alone a large increase of grain was pro-
duced on Iand jn goud hieart  that is, that Lutd been
previvusly well manared  In this case the applica
tion of salt evidently Fas the effect of liberating am
monia, amd rexdering it available for the immediate
use 05 0ur cercal erups, which we huow from experi-
ence are much benelaed by it On land out of con.
dition, salt must nut be expected to produce such o
favourable effect, and as this manure no doubt is
someiimes put upon Jand exhausted by previous
cropping, in which, therefore, it does not flad am-
momaca!l coapounds upon which it can act, one rea-
soa becomes evident why sait is incflicacious as a
marure in some cases, wailst in vthers its beadticial
cidecrs are unmistakable, Peruvian guano and salt
18 1 favournte dressing with many fanzers, and jastly
so It has been suppused by agricultural writers that
the benuefits ve-ulung from this mixture are due to
the property of salt to fix atnmonin ; I have shev o,
toweves, elsewhere, that good Peruvian guano dues
no contun any appreciable quantity of frecammoni,
and, mnreover, thatsalt does pot fix ammonix. Whilst
theary has erred in ascribing to salt a power which it
docs not possess, the practice of mixing guano with
salt is one which can he confidently recommended.
So far from fixing anmonia, salt rather tends to lib-
erate and disseminate through the soil tho ammonia
centained in the Peruvian guano applied to the land.

which then becomes fixed by the soil.”?



