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earth that is insoluble ; and as we shall show af-
terwards, water itself is a principal put of the
foud of plams.  If the soil be too stifl and reten-
tive, the water remains upon its surface. and
does not pereolate to a suflicient depth to be ap-
Yied to the routs; and if the vegetable be of a
succulent kiud,'the herbaceous pait remaining
constantly swrrounded with moistuiie has its ve-
getative powers weakened, and rots.  This is
particnlarly the case in winter ; for, as the vital
energy of the plautis then much lowered by
cold, a disease of the vegetable tkes place, si-
milar to what happens in a leucophlegmatic
state of the animal body, from which the plant
wrely vrecovers.  The most eflicient soil, asfar
as winter is concerned, is that which contains a
due mixture of carbonate of lime, sand and pul-
verised clay, with sowme vegetable or animal
matiers ; and in which the materials are sv min-
gled as to remain Joose and permeable to the
air. ‘This is caleulated not only to retain the
water in proper quantity 3 but also to absorb it
from the atmosphere, which is one great souice
of the supply that vegetables require 5 for water,
as has been alveady vemarked, is requisite for
rendering the other matters in soils sutficiontly
soluble to be taken np by the roots of plauts,

All the easths are more or less soluble in wa-
ter; thus Jime is taken up veadily in its pure
state 5 and also if the water contains much car-
bonic acid in solution, when the lime is in the
form of ¢halk, or a carbonate, in the proportion
of about 1-650 part of its weight. Clay is so-
luble in a minuie proportion in rain water; sili-
ca even may be retained in solution by the aid
of carbonate of potash 3 and in the minute state
of division in which it is precipitited from an
alkaline solation, it is sofuble in 1600 parts of
water 3 200 parts of pure water hold oue of
magnesia in solution.

Air is, also, @ necessary component of soils.
Atmospheric air is absolutely necessary, as we
Lnow, forcarrying on the process of grrmination;
the more pulvernlent, therefore the soil is, the
more air it is capable of containing, and conse-
quently is the better adapted for supporting ve-
getation.  But a soil which is tov sandy, the
water not being retained, although it appears to
be lovse, vet does not contain so much air en-
velaped in it as it required 3 for the small parti-
cles of which itis composed apply more closely
to each other, and lie in a smaller compass than
the aggregated masses of a better soil, which
touch at afew points only, and, therefore, have
more and larzer interstices between them.
When the soil is too retentive, the water which
remains on its surface evaporates in summer,
and deposits the clayed particles which .it had
suspended, a kind of paste is left, which hard-
ening, by being baked, as it were, in the heat of
‘the -sun, no air can_penetrate to the parts be-
neath it; nor ¢n that which has been already
used in the vegetative process, aud which is

unfit 1o earry it further on, escape ; and we know
that as atmospherie air is vitiated by the voots
of growing plants, and during the genmination
of seeds, a censtant renewal of it is reguisite for
suppoiting the vigour of vegetables, 1t is the
oxyuenous potion of the atmospherieal air con-
tained in the soil which is vitiated by the funce
tions of the routs of plauts.

¢ * * Tle last component of soils which
we have to mention, has always beeu regarded
as the most important of the whole.  We alludo
to auimal aud vegetable matter in a state of de-
composition, from whieh thy black mould which
constitutes the richness of soils is alnost alto-
gether formed. But the analysis of some of the
most fentile soils has proved, that their fertility
does net depend ou the presence of a large pro-
poition of those substances.  Thus Sir H. Davy
fonud that the soil of a very fertile field in Joast
Lothian, contained nine pats oaly inthe Lune
dred of decomposed animal and vegetuble mat-
ter; and a soil from the low parts of Somerset-
shire, long celebrated for yielding crops of
wheat and bezns without manure, coutained five
pauts of tiese prineiples only in the huundied.
It is indecd, true that the carbonaceons matter
contained ‘in plants can be derived most easily
from decomposing animal and vegetable sub-
tances ; but these also yield salts, which prove
highty stimulatisig to growing piants; and al-
though plants scem te attain great bulk and vi-
gour when much manure is applivd, yet they
are over stimulated, and their growth is con-
nected with discase, in the same manner as in
an overfed and pampered animal.  The nataral
siate of both is altered ; premature age suceecds
and death arrives long before the period when
he should be naturally expegted.  Those plauts
also, which are intended for food fer man and
auimals, when reared upen soil of the kind we
are now noticing. yield less nntriment in the
same bulk, than that which more healthy plantz
yicld 3 and it is also of an unwholesome kind.
Upon the whole, we may truly asser!, that more
harm is done by loading soils wtificially with
much animal and vegetable matter, than the
natural deficiency of it in soils can occasion.

When a Botanist examines a space of ground,
he forms an estimate of the nature of the soil,
by observing the kiad of plauts, or weeds, as
they are termed, which it naturally, produces,
and draws his conclusions fiom the kuowledge
he possesses of the relation which always sub-
sists between the plant and the soil. If the
plants are those which have divided rcots, he
concludes that the soil is pulverulent and easily
penetrated ; but if the roots are thick and fleshy,
that as they require a humid soil, it is probable
that it is damp and retentive. Some Kkinds
of plants grow on one scil, but are never found
on another 3 ~"me require a large supply of car-
bonaceous matter, or a rich fertile soil ; others,
he knows, glean the little they require in the




