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The Chemistry of Clay Soils,

The teem **clay soil * ag applied in the following
aiticle, to n sol an which clay, or its basis, alumina,
exists in cxcess of the proportion, mentioned m a
formaer cunurnication, required to constitute fertile
ground.  Mudh depends, of course, on the surface
features, whicther the land be highor low ; also, un
the charaeter of the subsoil, whether porous or close ;
for a soil containing say 83 to 93 per cent. of clay
the formar cace, mught only be termed strong ; while
with the latter condatious present, it wonld be classed
a3 very tough and heavy,

Chy s als oo distinguishied by the adhesiveness of
their parts, a yuality the very oppusite of that poe-
sessetd by sy ones.  Clay possesses the four fol-
lowing properts « 1y whilhiit eserts o powerful -
fluence on ver tuti n--

L It ahsur T s meivtare and retains it strongly.

2 When thevougl Iy soaked, mud afterwards dried,
it eakes into 4 olid mass . and of quickly brought
from a wet ton dry comdation, 1t approaches the cou-
dition of unburnt dn ks,

& When exposed to heat 1t shyinks considerably.

4 Tt greatly retards putrefaction by excluding the
action of the external air,

In the case of sandy solls, the importance of a due
supply of water, and the hest means of sceuring it,
were discussed ; now the ill-effeets of excess are to
be counterncted.  From the sccond property the
farmer huurns the necessity of being eautions not to
plough such Lawd while wet.  The third guality men-
tioned i tes the necessily of rendering the ten-
ture more opent and friable by means of o mixture
with less coheuve maternals ; and also by expesure
to the crumblimg and disintegrating effeets of the at-
mosplrere  These measures alvo correct the evil men.
tioned under the fourth head,

Before traating of the means best adapted for cor-
recting the defects of heavy clay land, it will be well
to glance at some of the chemical properties of alum-
ina, the basis of clay  This carth isa compound of
oxygen and ametal called oleminem ; it 13 the prn-
cipal ingredient of almostall rocks, exeept the purcst
kinds of limestone : it constitutes the great mass of
ordinary clays, for these last are nothing but the pro-
duct of the action of decompesing and disintegrating
forees on the pre-existing rocks.  Inall these forms,
the aluming as combimed wath silica, or silicie oaide,
and gometiunes with sulpharic or phosphone aud.
The ruby and sapplure are examples of almost pure
alumma. It denves its nawme from the salt which it
forms with snlphmvie arid and potash, the alum of
commerce Tt 3sof a whitecolur, adheres strougly
to the tongue, and has a remarkable tendency to
unite with the orgame matters. When dried at a
moderate tempernlure, it dissolves freely in acids
and solut ns of the fixet caustic alkalies ; but when
strongly heated, it dissolves much more slowly.  Car.
homate of putash, soda aud ammoma preatatet
when in solution, and this preaptate is agan Q-
solved hy the caustic ficed alkalics, but not by am-
monin .

It is cvidend from the above remarks that 1t 13 not
so much 2.defictentey of angredients as n peenharly
solid compositian that is to be remedied in the case
of clay lauds  For it has been shown that the alum.
inn cxists as a sihicate, and therefore 1t 1s the mode
in which the requisite matcials are combined, that
has to be deal? with ; it is, in other words, au ex-
cessive existanee of two properties, ftamely : the af,
traction of cohe vien i the particles of the clay, and
the afiinity for water.

Again, it follows that where a subsoil 18 composed
of heavy clay. the organic acids derived fram the

idecomposition of plants at the surface existin excegs,
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on account of the absence of any nentralizing agent;
such lands are often deseribed as sour,  Also from
the excess of humidity it follows that the soil is cold ;
for the heat of the sun is gpent in evaporating or
dissipating the moisturc. The principal means to be
adopted in the treatment of such soil may be com-
prehended under the following heads :—

1. Supplying to the soil the deficient organse and
carthy substanees, (in this case principally ealearcons
matter).

2 Altering the depth, texture, and properties

-

above mentioned, by mechanical means.

3. Changing its relation with respect to moisture.

4. Changmmg its relation with respeet to tempera.
ture,

Under the fisst head is comprehended the applica.
i f manures, wlach may be either (1) amwal ang
vegzizble ; (2) mineral ; or (3) mixed.

1. -Vegetable and Animal Manures,

The man prinuples governing the appheation of
these have been ilustrated in the former article on
sanedy soil. Dr. Daua has given the term “‘geine” to all
the decompused organte matter of the soil of vegeta-
ble ongin, 1t exists in two states—soluble, and in-
soluble ; soluble in water, alkaline solutions, aleohol
and acids.  Tho latter variety becomes food by the
action of air and moisture. Although the heavy
«uil requires a greater proportion of manure to fer-
tirze them than freer soils; they retnin the effects
for a lunger time.

2.-~Miaeral Manures.

Leached ashes. These, when applied in proper
quantity, act hencficially on heavy soils, They
should not bn applied in too largo quantities ; and
they should be intimately mixed with the soil. Chap-
tal says: “‘they possess the double property of
amendimg a wet and clayey soil by dividing and dry-
g at, and of promoting vegetation by the salts they
eontain.”  As 2 large portion of alkaline matter re-
mains in the ashes, even after leaching, they henefit
a wet, sour soil by neutralizing the acid, and assist.
ing vegetable decomposition ; while, at the same time,
they loosen the soil anid enable the roots of plants to
reach full development.

Lime.

Common lnmestone. wlnch is a carbonate of a
nietal called caleium, when burned,{looses its ¢arbonie
acid, and becomes a caustic substance which absorbs
water with production of heat. erumbling into pow-
der at the same time, and beginning again to imbibe
carbonic acid from {he air. It thus becomes mild
and Jess solublo in pure water.

Caustic, or quick-lime, as before remarked, dise
solves vegetable fibre and renders 3t soluble, but
forms compounds with the soluble portions of vege-
tahle »ndd animal substances which are soluble with
difliculty, and only after the lapse of considerable
e Lime, when spread on asod surface, is pre-
vented in sume measure Ly the grass and fibres of
the roots from duscending intv the soil ; wlnle the
rains from time o time dissshve it, and carry down
an alkaline solution which neutralizes the sonrness of
the soil.  Again, in cvery particle subjected to the
action of the atmosphere, the carbonic acid gas of
the latter converts the alkaline solution nto a car-
bonate, and this being much less adhesive than clay
when the land is ploughed, the soil pulverizes read-
ily. But in order that the land may receive the
benefit of a lune application, it should in all cases be
freed from coeegsive moisture.  The mode of doing
this will be mentioned hereafter.

Tt has been recommended to employ a mixtare of
unslacked lime and carthy material, containing a
certain propartion of dccompesing organic matter
(tiver and marsh-wmuck, &c;. The lime is used in
the proportien of two bushelsto the culne yard, and
about i) yards of the mixtme are applied to each
acre.  Lime acts beneficially in three ways: 1. As
ancutraliser. 2. Asadccomposer. 3. Asaconverier,

1. The first mode of action takes place an all soils
where free ncids exist.

2. The second mode takes place where metallic and
carthy geates cxist, long-formed and swi-baked, and
scarcely acted on by rin or dew. Lime decomposes
these, forming a solublo combmation. X

3. It acts in the kst mauner on the solid and in-
coluble geine, and vegctablu,ﬁb!'e, Joonverting it into
solublo vegetable food.

Marl,

This valuable snbstanco, consisting largely of sili-
cates of potash and iron, has been wsed with highly
Leuefiesal effect m the State of New Jersey, It exists
along the Gulf and Atlantic borders, forming o por-
tion of the Cretaccous formation. As this foymation
is not present in Western Canada, our farmers are
unable to obtain marl, or more properly, green sand ;
for the term is also used to denote a clay containing
a large proportion of carbomate of lime, and this
substance prevails in Canada.

3.~Mixed Manurcs.

This class consists of those derived psrily from

organic and partly from mineral substances,
Coal Ashes.

Where tenacions clayey suils adjous cities aud largeo

towns, these may be profitably use:d.
Composts.

Theso consist of decompusing vegetable and anunal
substances mixed with carth.  Lime acts benefienlly
on these wmixtures by assisting the formentation of
vegetable and animal fibre. They shonld Le thor-
oughly turned over several times, so as to X the
materials together. This is a method of increasmy
the amount of manure on a farm, which sdionld not
be noglected.

Under the secosd head are invluded all the varivus

operations of cultivation, or tillage.
Fallowing.

The necessity for smmmer fallowing in these days,
when the proper rotation of crops i~ pretty well un-
denstood, can hardly be said to prevail, except wm
cases where land has Leen thoroughly calizasted by
repeated grain crops.  But the farmer will fmd a
most valuable meaus of pulverizing hvavy clay sl in
fall ploughing and cultivating, leaving the fresh sur-
face in a position to reccive the benelival cleets of
the air during the winter.  Of course there are some
rainy seasong when this would be impractiesble. Iu
dry weather ho must sparz nather the plough nor
the cultivator,

Burning.

Although this process 1s hurtful to calearcous and
light lands, to perfect soils, and to lands vich in de-
composed vegetable and animal substanees ; it hes
been proved to do good on poor, cold clays when
broken up for the irst time. 1t has also been re-
commended in the case of deep peaty serls where
there is an excess of undecomposed vegetable nbre,

Ploughing, Harrowing, &c.

The extra amount of these operations demanded
by & heavy soil, constitutes one great objectien to
such land. The land must not be worked when too
wet, it cannot be worked when very dry ; & medram,
therefore, has to be chosen. and tins, 1 some seasons,
is with difficulty obtainable. 1t has of late heen a
matter of much dispute as to the respective advanta-
i;cs of deep and shuliow plonghing. W lile 1t cannot
he denied that the former kind of cultivation s cal-
culated to work to the best advantage i soils where
there is a good depth of fertile mould, 16 cannot be
pursued in cases where the subsoil 1s tenacions, untit
the land hag undergone a thorough course of wuder-
draining and manuring,

Under the third head the operation of draining
must be classed.  As 1615 1mmpossible to treat in de-
tail such an important subject in o short article; it
will only beremarked that a fow ditches dug through
the lowest parts of the faym, will be of little value
in the kind of soils lere deseribed.  The Jand must
be thoroughly drained by an underground system of
main and branch pipes, so that a sufficient outlet is
provided for the cxcessive muistwre. By this down:.
ward tendency of the water, a reservoir is provided,
which, in seasons of drought, yiclds its moistwie
again to the soil above. At'the same time that the
excossive amount of water retanied in clay subsor's
is removed by draining, the temparature of tho so-l
isimproved ; for as the heat of tho sunisnos cx -
hausted in drying, the compact mass as hefore, 1t
becomes diffused throngh the particles of soil, whils
the surplus water trickles slowlytowards the daina.

Other more general means of improving the tex:-
perature of soils ave diseussed in works treatingthe
wider subject of ruml ceonomy These compri.c
the preservation of our forests, and the rearing of
groves on bare llsidcs, as well as other kindred
subjects, C. ML S

Owen Souund, Sept. 25th, 1873,



