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LIMK IN AOIJlcrLT^JlK^'''

FIJA.VK T sill'l 1, MA, I)S,.

THE NATURE OF LIME AND LIME COMPOUNDS USED IN
AGRICULTURE

Lime.

I.iino, Umhuii iil-ii as i|iiii'kliiiii', Imrnt liliu'. .Mu-rii' liliir, -t..i;i- linii'. vU:-, i- IT"-

diK't^l from tlic Ijiiniiiij; of liiiii'stnin' (I'iirliiiuitc nf lime) wifli wmmI or ci'iil. \\f

buniiiiK nmy In; prrfuriih'il cither in a -pci-inlly iHn-trm-ti'il kiln '<T liy tho -impli r

method of liciip-ljiiriiiiijf. 'I'he iiiteii-i' hiMt i1(i'i>im|iii<c~ tho cirl"!)!:!!!', carlionic !i'';J

ga.-i bciiin driven off and "austic or qnii-klinio rcniiiiiiin:r.

Slaked Lime.

Shikcil lime, known uUo iis hydrated liiiH', ri'^nlt- from tla- iniion of watiT with

quieklimr. 'I'lie jiMc'ess of slakin;.', ur adding watir to the lime, is eonimonly prar-

tised hy Ixiilder.s in the makint; of mortars, and is aceoniiiiinied by the pineratinn nf

a eon.sideraMe uniount of heat. The result is a whitish urey or y:reyisli-uhite (aec.rd

irjK to the Mi'idity of the lime) powder havini: propiTties that are ili-tinetly eanstie ami

alkaline. The heun of lime in slakintr swells to nearly douhle its original l)nlk and a

bushel of fresldy-siaked lime will weiuli approximately 40 pounds, as emnpared with

70 pounds per hushel, whi<'h may he taken as the nveraire weipht of lime. 'I'lie weiulit

of lime, however, may vary hetween tiO and 1<> ) pounds per hushel, aeeordini; to its

degree of purity and the thoroUKhtiess of hurninp. This fai't fnrni-hes an ar>;nmeiit

in favour of purclnisiiif; lime and lime compounds by weifrlit rnther than bv mea-nre.

Air-slaked lime results from the lonp exposure of i)uieklinie to the oir. The lime

first absorbs moisture, being converted into the hydrate (.flaked lime), which then

take* up and combine.^ with the carbonic acid gus of thi' atmospliere to fonn the 'vir-

bonatp. Slaked lime, therefore, is variable in composition; it may be essentially

•laked lime with a small pereentaire of carbonates or largely carbonate of lime with

traces only of slaked lime, dependinp chiefly upon the duration of the exposure.

Limestone, Marl.

These are essentially carlionate of lime. Limestones are not all identical in com
position ; some contain notable amounts of carbonate of mapnesium and are known
as maprnesian limestone or dolomite: others er>ntain varying proportions of inert roek

material. Ilenco the higher grades of limestone used in agriculture may bo almost

pure carbonate of lime, while the lower grades may contain less than three-fourths nf

their weight of carbonate.
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Mnrln I'lintniniiii; ovef Itf' |»r r,i,{ ,,t ('iirl'oiiiitp ot iiiin- lUi' iniiiinitly fomid in

('iiiiiulii: nthrr-. riiiitiiiiiiiip \i;.-.. iii»f |irii|iiirtii>iii. of rliiv, «iin(l c^r nrniiiiic niiittpr tnny
•liow BH low lis :Vi |«T rfiit of fiirlM.iiiitc of liiiii'. {'liii'rty \>y rfii-mi of tho fiirility with
wliich thry may lir rodiii'nl to ii tine powder. tniirl« i>ii,.tiliiti' ^i very luitalilc form of
I'lirboiiutf of lime for um- in iit'rirultiirp.

The Agricultural Function! of Lime and iti Componndi.

Tlif I'liicf r)l)j(^•t•^ of upplyiiiff liriK' c • rnrhoiiatp of linie are two: thp iiputraiiza-

tiori of acidity and tlic ini|irov»'initit of til'h or nwilianiral cotidilion of soils.

Acidity o;' Sourness.

Liiiif and carhonntc of lime coiiiliinc with and ii(\itriilize the "oil's n<-id« and t^e
f.\ciss used renders the soil sliplitly allvaline, a eoii<lition favoural.le to crop prrowth.

Wet, low-lyiiiK and ill-drained soils are p>|.ei'iiilly apt to liecvune sour. Soil- eon-
sistint; essentially of vetxetalilc ( rn»ni<' matter, as mni ' , and peat loams, are usually,
though not invarially, sour. .Many li^'lit upland soils are slipjitly arid, presunialdy by
the washintf out and leHchitiR away ot their original store of earhonate of lime or its

withdrawal hy nian.y years of erof liiiL'.

Tn all .soils, hut more espoeinlly in sandy and (rrnvelly U.ams, there is a tendeney
for the lime compounds to disapiJenr, partly throu^rh removal hy crops hut more p: r-

ticnlarly hy their solution (in water containinp carbonic acid) and passage into the
strata below the root nrcn.

Method of Testing for Acidity with Litmus Paper.

The usual test for soil acidity is blue litiuns paper, which may be purclinsed nt
any drnjf store. It should be kept in a clean, dry. preferably wid( -mouthed, well-corked
bottle. Whi'u tearing' or cutting off n strip of litmus paper for use, a pair of forceps
or scissors should be used, as the paper i.s sensitive and the fjiifrer-^ may oause its red-
denint;. The followioff test, if carefully carried out. is reliable: ~

1. Take up, by means of a spade or trowel, a little of the surface soil from. say.
half a dozen places on the area to be examined and mix well: do not handle the soil.

Take a small quantity (a few ounces) of the samiile. put it in a clean cup or tumbler,
pour on a little boiled water and stir with a clean jiiece of stick or spoon until a pasty
mass is obtained. Into this " mud " press, hy mean^ of a small stick or the hack of a
knife, a strip of blue litmus paT)cr for about one-half to two-thirds of its Ipnjrth. Tf
on drawiuK out the paper, at the end of fifteen minutes, the part in contact with the
Boil has turned red, then the soil is acid.

Influence of Lime on Tilth.

The influence of lime and its compotnids upon the tilth or texture of the soil is

most marked in the case of clays, which it renders less stick.v and cohesive when wet.

and more friable and mellow when dry. On light soils—sandy and pravelly loams

—

lime and carbonate of lime exert a beneficial influence, their action beinpr to cement
slifrhtly the soil particles, renderiufr the soils somewhat heavier and more compact in

text\ire and, thus, less liable to dry out in seasons of droufrht.

Chemical Effects of Lime Compounds.

In addition to their beneficial effects already dc-^cribed. linie. as also the carhoi. •
;

and sulphate of lime, possesses in a considerable depree the power to decompose tne
insoluble pota>li c(impoun<l> in tlie soil, the lime takiiiB the place of the potash, which
is liberated in a form assimilable by plants. Thus the lime compounds may act as
indirect potash fertilizers. The effect is natiirally mo>t noticeable on clavs and will

most materially benefit clover D)id o*.her leguminous crops which more particularly
respond to potassic fertilizers.

09501496



Inflaence of Lime on the Bacterial Life of the Soil.

The humus (.r -.riiii (l<-ii,v.(l urnaiiii' nmtiir in tin' mmI i- ilir iiuiin «nurr<' and

^tnri'liou.-i- of iiitrii({>'". thi .lomiiuiiit iiii.l iti .t ro.tl.v ilciii.nt ct pluiil LlhI. lU-fore

this luinius nitrojfi'ii can U- iitilizr.l h\ i,'r.>uiiii.' .rop- it inu:.t !.. ..xidi/.'il ami ••oii-

vertid into nitratf-. This priMvas, ktiowii i\* nilriti.aticm, i- th'- lilV work •<( i'> rtaiii

vcuftablo ini<T)-orKuni»m-< or hactcria within the soil. In w.U .{.•tiii.Mit in . arhonati'

of lime, and fs|i«Tiall,v in ill-druini'd, wnt.i Inu'-.d -oils, tlio dfcay ••> il rk'uni<'

niatttr is nccomiianii'd hy thf d.vcl.ipnuMit of r. rluin or^'an;.- mid-, an-! ll.i'.s tli.' snil

hL-<-om<s sour. This arid ••ondition of iho .>oil i- di.iiii.tl> nnfavoural.l.' to tho lifp

and dov.doinncnt of the u>.ful nitrif.vinit orLMnisiii-. f'.r iIk -« <iin llonr^li only m a

neutral, or n.thcr slit'htly alUalinc .soil. I.iiui' and .arlM, „:,(. of lime in-utrMli'.' thpsr

acids, muking the soil a suitaldi' mediuni for tiio v'rowth of iIht lia.'tcria an.l. forth, r.

furnish a hasc or alkali to .-.anhine with the nitri.' :i. id |.r..du.'i-d hy them. Tiio nitr^,! •

of limo so f..rined is. im douht, the imin.diate ...rr ,• -f the nitroRen supidy of our

til 111 (Tops.

Comparntive Values of Lime Compounds.

.Ml forms of lime n-ed in aericidturo are not of ..,unl vahie. .-[..•.•i.-^lly f.ir t'lo

iM.rrcetion of ii.-i<lity. In n<id-rorfe.'tinir I'ower and in funii-hlnc aviiihiM.- lime, and

eonsiderinff the various forms on .t l.i.-is of e.iual purity. .-Ml p..unds of .piiekl.nie is

the equivalent of 74 iHiunds of freddy-slake.l lime and of Kmi ,,.,nnds of .Mrhonale ..f

lime whether if he as m;'rl or (rriund limest..i.e. Air-slaked lim-. f^r reti^ons nlr.Mdv

noted ninv he jiartlv liydrate and partly e.^rhonnte: it< value will. tiieref..ris he inpr^

mediate between tliat of fre<hly-sl:iked lime and the .Mrhonate: that is. .Ml i>ound- -f

quicklimr will he equal to a weiijht of air -hiked li...e between 74 and MO pounds,

rrosentinp thesf farts in tabular form we have:—

'KiO lbs. (piieklime - "..'>71 lbs. pround limestone and niiirl.

2. 11„. quicklime -^ '2,CA^ lb». fresbly-slaked lime.

If (luicklime were worth $'< per ton, Kmund limestone. eMUally free t'n.in impuri-

ties, would be worth $2.80 per ton. and freshly-slaked lime. .$:t.sii per ton. While the

above comparison, as to e<iuivalent weichls and values, may -<rve in a general way,

nn anal.vsis is necessary when the exact lime value of any paril.iilar sample or .imi.les

is desired.

It Lime or Carbonate of Lime Preferable ?

In settling this question the character of the soil and the doin <1 raiiidity of n.lion

should be considered.

On account of their influence i istenin^ the dccompo-ition of llie luimus. ipiiek-

limc and slaked lime are not so . ..bh' or safe to use (mi lipht sandy and prav.Py

loams as are ground limestone an .rl. If lime be applied to tliese soils it r.hoiild \v

in small dressinfrs (not more than i."Oi.> pounds per acre) and at h)ni,' intervals. Car-

bonate of lime (limestone and marl) is mu'>h milder in its action and an exoess .an do

little or no harm.

For heavy clays or .soiU. ridi in orfranic ni.ittir. niink- an<l peaty lonin-. hini- nr

slaled 'ime is to be preferred and may be applied in fairly hirpe amounts s,iv i
i to :,

tons per acre. These compounds are pradually .oneerted into carbonate of liine v tliln

the soil, but beinp more viRorous and active from the outset and bciiis in finer p.. dcr

than pround liniestraie they pass more readily into solut''on. thus allowing a more nni-

forni distribi^tion tbroiiirhont tlie cil. As a rc-^nlt theii influence in floceulnti-M' the

<-lay particles and improving tiltli will be more rapid. For the -imic rca-on the clicia-

icai aciion dso of these forms is more vigorous than that .'( ground linie>,tono and

mr.rl.



Oyptum or Land Platter.

fiypHUTii niiiv Ire vtiliinlili- atrrirtiltiinilly in furiii»liiii(t limi> {'>r plant urowth, a« it

u fuir!y vilniili- in uiitcr, Imt ninco in tliix fnriii lime i» i-oniliiM>'<l witli milpliiirii' i.t:id

mill i-i pri'^iiit in a lu'iitral condition it fullnvi tliat ijiip^um ha.i nu la/uc for the treai

mint nf kihii- or mid Hoiln. For thin purpu-ic It iiiniiDt faki> tlin ptiu'i" .)f <|uiol<lini«>,

sliikid iinir, or tnarl or uroiind liim'tsnnc. which ur« ocntinllv ..lUnliiic in char-

.ictlT.

Tlic two ,1
'

aurrii'iiltiiral functioim of land planter arc its proixTt.v of llocculat-

itii,' .lav and itR plTii t or intlunnco on th« in-nhiMo pota-li comiHuind"'. "itiuK frcr' this

tl'incnl in form;* avniluhlr for plant use. Thf tir^t of tlirs«> function- makes it vnlii-

Hiiif for the dri—in;; of licavy chiy lonnn, aliidi it improves in tiltli h.v rendrrinjr

Tl:im less pla-tic. more open and fri'ible; in a word, mellower nnd more eauily worked.

The Application of Lime Compoandi.

Quicklime. ~- In order to facilitate iti* nniform c|i->iri!iution over tli« loil. quiek-

linic should he -laUfnl. I'lace the limo in small heapH of about a hti'<hel en .it reirular

di-iaiices on tlio field to be treated. I'our a liltli' water, about onc-thinS the weiglit

of the lime, so that the slaking ma.v be (iradual and a tine powibr riwidt, on each; cover

tf e heap with an inch or two of nioist soil and allow to remain for two or three w»>ok*.

whin the lime will be thorouirhly slaked and fall itito a fine powder. Mi.x the slake<l

linic with a little soil nnd spread with a shovel, clioosini; preferably a damp day for

the work.

Forty heaps of about .W pounds or twenty tive heaps of sO jiounds each is an

aiiplication of appro>imately one ton ]>eT aero.

Slaked Lime, '^hi,^ is in the form of a powder and may be most eonveniently.

pli'rtsuntly and uniformly spread by employinR a lime sprciider or fertilizer drill. It

can, cf ceur-e. be spread from a wajron box, but the oinration is more or less disatfreo-

abh\ If tliis method is adopted, the mixinj? of the slakrcl linie with n little tine soil

is said to make the handliiiK less unpleasant.

For tlio.se more eausti;' forms—quicklime arid slaked litne-nutunin is probably

the best season for application, spro 'ing on the ploughed land and immediately

harrowintf it in. The aim should be to incorporate the limp with the first three or

four inches rf .soil. The tendency for all lime coniiKjunds is to sink to bo wailied

down by the rain. nnd. therefore, they should lu ^ot be ploughed under. It is better to

make liy^lit applications frei|uently, say once ii r .tation if necos.sary, »haii larne

applications at lonsjer intervals. It is '.veil to -rr on the de of too little than too

iiiuch. (>-.|M'cially il the orKanie oontr of the -"i! ci^uiot nstantJy enriched.

Ground limestone.-—The essei , points tf. Ijb retr,

this form are co-npositiou and dcjrn e of fineness. If a qui

a material T,") per ciMit of whii'li passes thronsh n sieve wiu
inch, will be found satisfactory, ('..nrser pronmi li'iic -

•-

f lly used—say .">0 to 75 per cent passing through a .">o

a li)-niesli sicv(^ if immediate and, in a sense, quick. <\t

The application may be from two to ten tons \wT a.

and the acidity of the soil and the deirree of fineness <.

nnd slaked lime, excess of (rround limestone can do '
'

holds true of marl.

The application of ground limestone and marl otbr-

iiiipleasa toess; a spreader niav be used or the ih.iterinl Ji-tr

wagon. They may be applied at any season of the year ai..'

has been statt>d. for light loams and soils generally that ar< j.^

As with lime tli<>y should be harrowed in, not ploughed under

nir.idowf or pajitures, merely spread on the surface.

n the purchase of

iironijit ai'ticm if. desired.
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