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tu snother 7 The differenco of their action in the acveral circuin.
stavces, must depend upon some difference in the roils thewmsclves,

Then Chemmtry wns asked to analyse these soils—n work nt
first but unakdfully perlormed, and sidl very rarely completed with
geeurary und curo.  Tls has ansen in part fom the inherent

dificultics of the procesy, and partly from the lttle remuneration
of any kind, cither for tune or vkill, which those mnst deeply .
terested 1 snch iquinies have offered to tho chenneal investiga.
tor.  So hitle, mdeed, 18 stll understond by practical men of the
unalyticat—the highest branch of the chenxenl art—that the ngo.
rous umafyes of 1 roi 1 looked upon us the wark of & fow hours,
or, at theutmost, of two or three duys only ; wud the woney or
other vulue uttached to the ducovery of tlus or thut mgredient, is
Judged of accordmgly., lu thus line, the Larpest simount of work
tutherto done has been porformed by the Genmun agneaitoral ehe.
nust, Sprengel, und 8 recorded m his work upon soils, of wiich
wo huve, amonyg other pubticatiany, prefived the title to the pre.
sent article.  'The accuracy of Sprengel has recontly been am.
pugsed by Lichig, i that fortiter i re style he naually cuiploys
m refereuce o those with swhan he happeas to dufir. But we
are not tichmed to po along with fam in lus sweepiy condemna.
tion of all Spregnel’s analyses ; nod we cannot agree ungraciously
to reject the entire Inbours of a lung hfe—ecxpeuded vpon o branch
to winch no other equully skitful Chemist had, for nearly twemy
years, thought proper to turn ins attenton.

Now, tnrough the labours of Sprengel chiefly--not solely, for
hebad predecessons and contemporarics also, thuughi less laborious,
und less clear and decided in thor opinsons than funself—it has
bcen catabhished regurding soily—

1. That they all contam a coertan proportion of organic, chicfly
vegetable matter, which readidy bums away when they are heated
to redness in the air.  Thus combustible atter s pesty soils
somclmes nmounts ta 50 or 60 per cent. of the whole weight;
while in clay soils, such as the winte undramed cluys of Lanark-
shire, less than one per cont. s present.

2. Thatm all naturully fertile souls, the incombustible part con-
tains a notable quantity of esch of {un ot cleven different nuncral
substences.,

3. ‘That soids iu which one or more of these substances is either
wholly wanting, ar 1 not present i sutlicient quantty, will not
produce good crops,

4. Thnt 10 these Iatter sols what @ wantimg mnay be antificially
ndded, wnd that thus ther fertality may be increased, restored, or
mantamed,

5. That seme of these substances, when present in excess i the
soil, becotne poxious to tte plant 5 and that, to render such a soit
productive, thus excess must be, in saue way or other, removed.,

These five proposstiuns comprehend neusrly olf that is of uxnpor.
tance, m Tegard to the weumbustible part of the sl.  They are
all fully and frequently stated s the works of Sprengel. They are
ittustrated and coforced un those of Licbiy and Johoston. It
would interfere with our present purpuse to dwell upen the com-
bustile or orgame part of the sol.

But, wath the aud of these preprstions, the general doctrinie of
soily, and the uctiom of saubne or auoeral wanyres, bucumes so fur
clear and sumple. A =oil, w be fertede, wust contan ten or eleven
known ances.  Ifany of these be altogaher absemt, you wilf
improve your soil by addmg them 1011 of they are preeent, the
addition of thea will do no good. If salt or zypsum, for example,
or the mgredients of wood ashes, be wholly obs_nt, you will obtain
large crops by sdding these substuces lar rdly to tie soil 5 if they
are merely deficient, & smaller apphicats i widl be of serviee; of
they aro u!rcadg‘ present w sufficient quantity, any application of
them to the anl wall be =0 mach stoney thrown away. ‘The sub.
stances hitherto ealled stunsianis, now appear to be only nccessary
mgredicnts of a fertde sol.  "Fhee true relavon to vegetable life,
wus only ascertamned by a further advance on the road of disco.
wery, o which we shall by and by advest,

Butltere other branches of science stepped in to aid—in some
degree, 1o gencmhze—ting unportant desuction of analyteal che.
ristry, and to make 1 more wudely useful.  Geology has ascer.
gtamned, that the sevem] vanctics of loass or dnfled materials which
caver the earth's surface, aud fonn our soils, are anly the debris,
-or weather.worn rches of the solid rocks ; and that they are moro
or less related in composition to the rocks themselves, from which
2hey are respeetively derived.  Further, wath the aid of Chemistry
and Mineratogy, st was known to geologists that the severat beds

or masses of rock which form the crust of the glabe, consist either
of diffcrent matenals, ar of the same matenals in dsfferent propor.
tions. The xame must b2 the case, therefory, 3 3 certain oxtent,
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with the soils formed from thems.  Thus a limestone il sopli
uriginally abound 1 time—-a dulermtic st m both lune wnd wag.
nestn—a rod marl, or red sand.stona woil, in gypsun perbeps, or
in common salt—a trap xoil s hune and oxude of ron ; und a my.
ca.slute, or granite soid, m potash and other uleshine watter,

Now a geolugi.al map cxhbits, by ss several eolours, the seve.
ral wreas aver whuch this or that rock extende,  The reperal chy.
racter and compoution, therefors, of the rods over these arcss is
known by awnuple inspection of the map,  Audif one dond of reat.
wend hus been found profitable, o une kind of appheation fuvoura.
bile 10 the crops 1y oue part of each of those areas, the probubnl ity be.
comes very strong that they will prove equally beneticial un other
parts of the same areas, or n ather countres where the samo
racks and smis ocear  The nmount of renlly usefol practical
knowledge wihneh thie relation between the geologient structore of
4 distret, and the chenneal constitation of ity soils, puts withm the
reach of the intelligent agricultunst, 13 very great. The hroad
generabizations of winch 308 susceptible, or o winch it ponts,
must enter ws an element into the most wnportant pohitical cons.
deranens.

Agan, the Physical Geegraphy of a district we know has much
nflucnce apon s chmate, and therclore upon the fertdsty of jis
saits, nndd ther eapability of growing or npenimy tus or thut crap,
‘The broad plain, the deep valiey, and the ‘ugh ntountam, alf affect
the agrieultwral capabilities of a tract of country, whutever the
camporition of its svifs may he.  Hut we do not at first aiht seo
how, independently of their geologcal structere, such differences
in Physteal Geography should atfect the aetual chenmeal compost.
vam, and conscquently wuodify the chemical und sgrscultural treat.
ment of the sol, And vet they do so w muny ways, seme of
winch are striking enongh,  'Thus a plam country receives over
all its surface the equal nflucnces of the rams and winds of heaven,
and consegnently is ahke rendered fernle or alike myured over is
whola cxtent by atmosphene agencies ; but where high lands
cxist, the mountain fops sttract the rans, 2nd streams of water
flow down the sides, washing the sous of the upper cobotry, and
carrymng down ther spoils to the mare level spots, or to the bat.
tams of the valleya, An smportant chenncal difference is thus
produced among the soily of the distnet,  The elemnents of fextility
may abound w the land below, while compartive unpradustive.
ness distmguishes the soil above. 5o onc sude of a Iull exposed 1o
the heating run and long prevadhiy winds, will vicld o different
praduce and in ddierent quantnes drom it which s shiutered
o the cold, and is watesed by less frequent and warmer rains,
Again, where the sex girdles an sland.coust hke ours, its lnlls and
valleys affeet the constitution of its soils mure strkuagly sull,
The wind sweeps across the North Sea, or it comes over the bruad
Atlantie, It frets and raffles the waters 8s it passes along;
lifts the crests of the waves, and plays among thew streaming
hair: @t bears along a bnny spray, whieh it spankics widely over
the lund, moistening with a sult dew the ficlds and forests which
lic ip its way. Lot a ridge of bills mterrupt its course, it deposits
o the scaward slope a large proparbon of its watery burden, and
is turned upwarde frawm the land i ity further carcer.  Thus the
salt is spread in abundance over the face of the fulls which look
towards the sea, and along the plam which separates them from
s shores—while the futs or valleys on the other side of the rdge
are setdos reached by these bountvous visstuigs of rature.

And m what dees tins alleged bounty of nature consist, or in
what way isat felt 7 A fertide soif contmng, n» we have sceq, in
its mcombustible part a scnsible proputtion of ten or cleven ditfer.
ent substanees, which are nocesssry to s fertduy.  Of these sub.
stances sex water contains six or seven,  Where 1t i3 coustantly
sprinkied over the land, therefore, it 13 constantly adding these ‘o
the sail. Thue it happens that these satine substances which the
sci water contuns—namely, comman salt, and gypsum, and sl
phate of magnesiz—may prove of 2o usz when spriskled by the
farmer upon lands which are more or less exposed to the sca
breeze s while on the landward side of mountam ridges, and in
sheliered flats und valleys, they may retum many tmes the cost
of theie application, to the furmer who skdfully and with know.
ledgre apphies them.

‘The rains of hcaven, aswe have seen, wash the topsof the high
hills, aud carey the soluble parts of their sads to the bottoms, So
the same rnps more or less quickly wash 2lf sods, and carry into
the sea the nehes of the land.  But Kund nature, on the wings of
the wind wafts back agam a part at least of thoso substances
which the ram had carnied away ; and thus, in spite cven of the
negieey or earcless wuste of unskiful husbandry, mamisins the
fertility of whole disincts, of which ths productivencss would



