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ying lime %o soils of this countiry has boen
racognlzed for meny yesrs. lﬁmnﬁ Haffin (??}, & ?irggmm farner, wrote
. epuny ™ 1852 wmmg @mtmal fleld experiments which he hed

serried m& wltk mumm wwarATes. In 11»3%. F&Mmm (%) reported on

the wmwm@ mﬁ amﬂﬁ&m of lise in m:m.mﬁ wd later {26) showed
tfhs um ef lim m be mmn&ms&w fmsibm for oo k:y Turuers,

hing for eheop mmm @f lime, investigators amd
farmers seon turmed thelr abtention to blast furssse slag., This asterial
sonbained the resldues of iSmestons, coke

i ore wnd was availabls §n
inrge quambiiies ot low cont in sowe mrens, 14 is intevestiing to nete
that in 1532 smes (1) weported blast fumece slag %o be of 8o value elther
for serveviin: seil asidity or s & source of phosphorue

In 1916 Ames snd Jahollemberger (3) found that blast furnace
slag furnishing the equivalent of £ tone of calclius curbonale per Qe Was
20t a2 effeciive in reduwcing the lime requlrement of Yooster silt mm
s0il as 4 toms of precipltated calelum carbenste per sere, However, slsg
414 bring sbout a reduciicn in ilime revolresment., Evidently Aver was still
not convinced thet klast furesce slng hed ony use e » liming =materisd,

for he reported in snother piblication (2) that §te use as » substitute
for iizestone on ecld eoile wag not recomsende’ in other than in an ewperi-

mentel way. 1Is the ssme srticle, he aleo stotel that blast furnace slag

md caloium silicate produse! move clover than oalcium carbonate ia pot
teats,

Farthey inveetigation of the effect of alsg in rolucing the
1ime requirswent was corriel out by Sshollenberser (G€) in 1391, fe



5

Poported lag to be less vemsiive with soll then eitber calcium carbon:te
oF pure ealotun siltcate, A pepoyt of the Ohlo Agricaltural Station (FU)
in 1526 tndicated thet sae tem of gvamiloted slag reducel the 1imo re-
quirement 319 pounds, while one ton of ground limestone reduced the

lizme requirement 1333 pounds, 14 was also reporéed tiet srinding more
tham doudled the effoctivensss of this slsg, Bt ite veluo wae s;m:
ouly 61 per cend as gremt ss grounl limestone in plot emperionmts and 43
por Gent as great ln ¢ylinder experiven

with blast furnsce slap as o purce of codelum pnd megnesiun, other ine

vestigators became iptorested in the effect of dilezlcive silionten on
asid eoile. HNeolntire and willis (19) in 1914 compured silicates and

sarboastes ne sources of lise mand

mogneede for plents but 44 pot resch

oy conclusions a8 fo the effectivenass of thess mpburisls, Bartwell
and Pesber (15) in 1920 found that Alcaloium silicaie wes ne effective
28 limestone in comnburesilng tonle conditions in aeid spil, tut also
stated thet there won my Justdflcabion for asslenlng cutern value o
thle material bscouse of its silicom caniunt.

sbout the sams time Commer (11) found thet dleslcium sili-

eate profuced good orops on mn actd black sand while lime alens <id not
produse good ereps. du altributed the better growk o
preeivitation of iren snd pluninus Wy the silloste, Sobollenbesser (24
showved thab varions sllicates including dicalcium silicate and Dlast
faraace clag ineveased She percentage of silica in egybesns, osts snd
bugiceineat, wille ealciun asvbonate appeured bo lesaen the ssount taken
up, I8 pot experinents ne found thet the sllicste seterisls profuced

morp Coxplete




larger ylelds tisn 434 ealejum gsarbanate, Shedd (J1) veported thad
anluinn ad segnenive silicates ilnaressad yields of soydesm hey, Sats,
et clover snd alfolfs,

In the paricd from 1984 to 1936, Bawmette (5), (6), (7) »e-
ported o series of sxparivente with caiclum sflicales. Ne consluded that
the artificlal esivian silicates wore av effeotive oe the common forms
of lime in cownteracting seil asidity if spplied on the basia of eguive.
lent smomts of suleias oxide. e alse reported that dicalelom silicate
made sh emeptionsl incresse in bhe growth of bsrley which might de due
to sbeorption of silicos by the planb., Groun! limestone, oslelum hy-
drate and caleiun silicate were al} found %o have oa effect in increasing
the nanbere of besteris in the soil, "

Macintire et &1 (17) in 197 (ndiested, as a vesult of
lysimeter atuiies, thab there wes lass loss of ealelum from eoils treated
sAth caleius silicate than fron soile treated with llmestons end burnt
lize, Cook end Comner (12) in 19% ceonuluded that caloium silicetes weve
better nsubraiisers of the acidlty dewelopsd By fertilizers in aoil thae

wars delomite, ealcimu carbopsbe or reck phospbabe,

Hacintire snd sseosiastes condustied o series of experiments (18),
{(20), (A), (22) with calcien sillsate elags which are hy-preducis of the
eslectric furnees reok phosplwite redustion process, Hinse thies materisd
comtaing spproximetely twe per ecomd Pydn, the resulis oblained in evep
vielde were ondoubtedly influenced by the phospharas content of the slag.
Therefore, yield pamite of those cxperiments cennot readily dbe compared
with axperinente dsing blast furnece slag which contains only a trace of
phosphoras.



e Geviedn condivetond of Neelmtiye 6% sl do hove eome appli~
sattons, howeover. Qammchod ¢sleiwn willeate alag wes found Vo be
superior te als csclked slag in 468 effect om erep yields axd pi.
enehed slogs prodused seil pi waluse in the rémge 6,2 to 6.8 wille air
ccoled ringe predused pll valuss betwemn 5.8 and 6,2, Uecrease in
parblclie sise of slag war fownd So induds bigher seil pH values.

f Slag on Orep Yields

Efieet of Slag o ids

In 1928 vhite (32) carriel out sxperiments with tlast furnace
slag on o Dekxld sell in Pennaylvanis. One ton of 20 pesh slag was not
ae effective &5 one tam of 20 mesh limsstonse in increasing ylelds of
corn, cats, barley, bluegrses hoy aod saybesn hey, b did profute wore
tinothy hay. Slag meal (37 per cend through s 100 mesh screwm) bad
greater effect than 20 mesh lisestone on ylelds of cats and tiwothy, noarly
sgual effect on ylelis of bluegrass hmy, soybean bay, audl corn, and loss
efiect on %ﬁeg yislda, 200 nesh slag was rejoriel to bo nesrly as
effective se 200 nesh limestone on yields of clover hay.

daneko et 21 (34) confusied liming erperiments oo Vewbon Tine

gendy loss in Indissa in which blast forosce slsy wes included, The
value of ths orop incremsss produced by 4 tonos of bLlaet furnsce slag por
sore spplisd to a rotalion of é@m., oabs and hay was 84,90, Four tons
of 10 mesh limestone produced erop incresses valued sl 105,85,

Grane (137 in 1330 eompured slag snd lizestons in groembouse

end lauoratory tests. e reported thut on the grose ton basis, 100 wesh
limeatone was zomewhat superior to 100 mesh slas in its effect on red
clover sad on woll reactiom. On the basis of sulelus carbonste eguive~
lence (as deterained Wy titretion using pbecolpthelsin as indlcstor) the

two hal nearly the same effeotivuness. Crane slzo roportsd thot § don
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¥ise diffewsnt logations representing the luportemt sgricultural
Srens of the state were chosen for survey-type field experiments. it euch
lecasion slag of difforent grades of finemenz was applled to the sofl st
plisd at rates conbaining spounts of total exlder egaivelent $o that eonimined
v ﬁw.%iﬂimﬁ&%ﬁ. | Crop ylelds were deternined, snd wessurcae

mede of exchongesble catims in the sell and of soil pH values,

outh lossy send soll at Maribore limestone wis ag-

mis wore

The solls at thess locations differed widely im profile charac-
lsbie 1 shows the locatiom and spll type of sach of the test

teriztics.
plots, Pigure I slows the spprozimate location of thews plots oo an sube
line mep of the stade,

Tatle I
location 20l Soil Yype of Haperlmental Flots
| R | e
Princess Anne Gomarset Hestapex silt losm
 Saldsbury wicomdce | Motoven sundy lown
Sordova Talbot | Matweon sandy loam
Chustertown Eemt | Sassafrss ailt loam
karlboro Pringe George | Monmouth losyy saad
‘1 Jarretteviile Hurtord Hlanely 1owm
Gparics Baltimore Chester #11t losm
Froderick Predericik | puffield silt loam
Hagereiom wWashing bon Ymory ellt loam
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- %edie £ presents the chemice)l anslyses of surface soil at each
lovation prior Yo the applicetien of sleg or lizmestons.

hunge Capoeily of Gurface
oo _{.

.y

o
T Capscity
N %#~ L rm,ﬁ.liﬁﬁAgg_

jo.c0 p.os 4,2
0,00 b 8l

h.% D‘m 3.13 xjt% | Y‘W

.51 p6s fos pon | n.a

(Jarretsville) _
phester =116 loam  § 3 i
ern) pa3 (7.7

paffield si1t losn | : 32 b5 je.or P3| 0.
(iredertck) boar 17,32 I R .‘ 3 10.13

15.18

oz i1t lom r,,gz,g 7.5 bgo 0.1 b.es | 5.9

| ”*mmﬂw of smalyeis sye presented on psge 21
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: Mcal anslyses of Mw verious liming materiuls are presented
in 'E‘.a'ﬂlé u. ﬂ% can b segn ﬁm# apprecisble quentities of calcium znd

magnam;ﬁf m Wmt?m..ﬁwﬂag, giving the slag o computed caleium care
bomm mmﬂme ¢f oighty to pinety per cemt., Sulfur, iron, mengancse
and GW m clements W a&w be present in alsg. Boron is present
in slag &n W aaall. m%&ﬂm, a ton sy
less.

plying 0.2 pounds per acre or

~ Byay and Deffark (9) found that the sum of the culcium and mag-
nesiva held mﬁ!;a axchenze capagity of the soil =t or near neutrslity.
ig a Mmg puint in shis experisent this criterion wes assumel to be
the epﬂwm comdition.,

B Aseomdng complete selubillty of lsing seterisle ad complete
s&aorg&im af &a:icium and mgm@ssmm by the exchenge complex, a calou~
lﬁian was wna@s af the smount of ﬁl% or limestone required 4o increase
the exehangﬁabie ::am&m and Wwﬁm econtent of the unireated solle
te 20 per cent of the total esshange capacity. sgain, sssuming complete
wlubility, .mh ssz.sg to give a 166}‘ per ocent saturstion of the total
exchange c@wity was ﬂ@p}.i@ﬁ in & second btreatment. Thiz gave two
levels of chemiezlly equivalant wigms of the varicus materisis so that
the offeet of gantify could Yo a“t:mwm on the soil and on erop ylelds,
In the cases of the Zmery and “}afﬁam 541t loame the 30ll elrealy had
and B0 per cent sataration of the emchings camplow. In these instances,
the lighter Wm&a‘ were omdtted gnd only the heavier applicutions
were ugde, Rmm of aypliaatim of slsg for each soil appsar in Tables
65 - 7s in the wm
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Table 6

Method and Time of Application of Liming katerials

in Field Experiments

So0il and Location Method of Appliestion kpﬁ?ﬁaﬁm
Mattapex silt loam e _ , iy 197 4
| priacess Ame Fop dressing to wheat. AP. 126, 1947 {
| ¥atawan sandy loam | m.. e b |
| Ry Top dressing %o hay. sey 2, 1947
 Matswsn sandy losm | Broadcast on plowed field and April 27, 1947
Cordova 8igked in, -
Sassafras silt loam | Broajcast on plowed flsld and ¥ay 5, :{s&?
Chestertoun disked in,
bonmouth loawy sand | One-balf disked in and plowed | August 25, 1548
Harlboro wnder, Second helf them broad- |- :
cast and disked im. ’
Glenelg loam | . ,
e Rt  Top dressing to hay. May 19, 1947
| hester silt leam | Brogicast and plowed under, April 11, 199 |
Sparks
mgiggig;l* loam | wqy dressing to hay. April 18, 194
Fmory silt loam Top dressing to hay. Hay 10, 1947

it



Flgurs 2

Seprosentative Field Plot Design hoving Avrangement of [lots,
fype of Slag, and Bato of Applicatiom

| s79.08 | Rl | FaJ6.H

5299, ubt | et Felb, dul
*Unlettered plets confainsd Lrestmente nol veed In
ihis staly.

5  refers to alr-opoler alag

F  refors to foamed elog

i1 refers to hsavy rave of ap;licaebim

¥ refers to selive rute of mplication

Canter ficure refers to per cout of slag possing 100 wea2bk scrsen.
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[ meatal Flots

The losation, soil types, sud orops of the test farms arc
shown in Table 5.

It was impossible to kee: the method snd time of application
28 i.avmm” since the cooperating farms were under entirely 4iff-
ermnt mtmmﬁ farming practices., The method of ap.lication was
necessarlly ehasged iu order %o fit into the schedule and methods
practiced |4 the individual farmers, Tedle b presents 2 sumnory of the
applieation, methode and ties of applicaiion,

Figure 2 shows ke Yype of plot design uwsed in ihis experi.
ment, While plot patiers m all farme were ainilar, they were variaﬁ;
slightly depending on the number of slag msterizls used at that lo-
cation, ﬂeﬁs ware virtually one.hundredth of tn mere, being 14 feet
wide mad 31 feet long. The treatzents were not rasdomized bat were
plased in a W ém&. Bach treatwent was replicated four tizes
at each location. |

n the Roamouth seoll, s=ir cosled slay was compere’ wilh
equivalent amomis of pulveriazed }Iirsmtmw, The ;lot design for this

experisoul is presesnted in Mo 3,



ngm 3
ﬂwt t af Flel? Plots, Fineness of Slsg
m::mmo phbg- n

te of ipplication on Sonmeuth
Loainy md 5011

*ﬂnl@twm g;‘lets %mm a%m* tmmm m& mm m
tﬁﬁ etady.

P 3 - L i v N A T
o x; a . v 1‘ . - O R
- A -1 x : B b 5 N
g J : it Y W
iy Y] 23 i o Riurn 35
. i W R IO, .. s I A
T %! . %

& refars Yo alr-goolnd slag
1 refars to limestone
¥ refers to meilux rale af mﬁlmmﬁ.m
H refars to heavy rebe of application
Center number lu ewch plet refars to per cemt of selerial jessing
100 mesh screen.



' One replicats of esch treatment was waupled for chesical
analysis., "he fivet ssapliing of coll wae underisken two to four months
after treatoent, which was useally afier two or more good reing. Soll
Sreatamt, peontutive surface soll sapples were collueted by the
mathed edvoonted By the 4.0,.A.0, (M) snd were bProught to the laborsiory
for annlyzis. Thees o
0 to & inshes.

jed at one, two, and thres yewr intorvels foliowing

amplos were teken with a sell suger at » depth of

v investigate the alfecte of alag Yrestmenis on the re.

placeable eations snd the ol vl uem, the follewin: procsiure wee used,
e 8oll semples were alr driel, were pevsel through a 10 mevh sorean,
anl were mixed to give & unifowm amm.

pH valnss vere determined with s Bechmes pH sedsr asing =
21 #0i) to water ralic as cutlined Wy Masen and Cbemshaln (23).

engesble eations were revovel from thoe oell by the
ameonive acetate leavhing methed of ithollenbeywer end timen (30},
sehollenberger's procodure was also esployad for the detersdnution of ex-
changesble hydrogen
$he titan yollow meithod sdvocated Ly dillam (34), Detersination ef

. @alcius and mongoasss, dsgnesium was detersinsd by

rotassice wee nade by use of the Beckmen flame photomeber,

Heasorexent of the total ewehanye crpanity of tiw s0il was aade
a8 follows, The soll wes first smburstsd wibh potusssiws By lasching 50
grams of soll with %O0U ml. of eme normsl potascion ehloriie, LRGeS pow
tasalum wae revoved by weshin: the soll with slcobol untl) no teat for

chlorides was obtained. The exchungesile poteosing wee then “lsyl-eced by



semoniom fone snd subeeyasntly detewmined Wy use of the Leckren {lews
photcmeter, - |

m m m ﬁ mﬁ drene Jarnpe s an ke
dupliente samples,

™he pi values were determined on soll semples tsken in 15T,
1948 1940 and 1950, kmshongusble Rylrogen, onleiuwm, segnesium, wengas
nese and potassiuy were determined for all seils in the yeur that slag

le snblons wore carried out on

was applied, Hydrogem, m«zm,_ magnesiun snd mnoanese were e&ﬂﬁm’m&&

on the 1547, 1946 sad 1949 semples of Jassafras eilt loam, |
HMnce no effect of sisg trestments was obuserved on the ax-

eangeable petassium in the firet soll sampling, the zeelysis for this

Crop Yields
Crop yielde were deterwined on sech plot in order to study the

influemce of the verious treasfsents, Yield date was obisined at sl}
locations over s thres yesr perlod emtept for the Slencly esil where
arly two year's results were oblulned,

Both the corn ond hsy yilelds were corrected to a twenily per
eend molsturs basis,

All arop reswlbe reporied mre an aweruge of four Pepliestes,
However, theess plots were nmot randesdzed. For thie ressmn statisticad

trestment gould 0ot be spplied to the resulta.



<At ic Gruiiase Swerinsnte
i % ! -|I”'"'I‘ ‘af88lena) information conserming the effect
fhangadh} mpared with the effent

frem the grotp of ‘wolle weed in field emporimmts, The vedle selested
wite Hsltapes ofit loan, Glenelg lowm, snd Menmeuth losmy wend. OChemicel
dmin sehcemning thess seile is preseated in Fuble 2,

Alr gnelad slag sad limestone were uzed in tisve superinment:
e charpaptoristics snd shemlosl snalyses of these materisls have been pre-
seeded om pages 12 eni 14 respectively, B

¥or thie axperiment ithe m&% mmm wore sephrat
of deflaite particls sizas Ly dry soreening through a newt of stmam
Wrawes., By this aethod, five different nive groups wers obtained, &‘m
slze limits of emch group ave shown in the following table,

zarticle 3oe Groaps of Lising Natertsls Used dn ireeshou

o Ixpariments

Haterial ,
T Hetsined on B. af )
Jeresn Ho,

| S——— ’ ‘ -+

10
20
50 | &0

80 100
200

L% I - B
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In yeporting mm%ief gmhou% experivents, these -rours
will be mf"%y £he 1 1 tog wreen sises, 8.g. -10.

P s A A e 51 e AR AT e L

2 Mas Ahe gm-,,. 1gw2D ueoh, 30560 'm0, ent 80-100 sesh -
s Wmm three poils mentioned ‘above. The 410 mesh group snd

mfmmmaammmmmwmémymmmmmmx.

Lot ¥

hsfes of applicedicn ‘of liming wmaterials were 80 and 160 per

: N @ %M&w as erplained on page 116 smounts
%11!5 to Mvwml aoile appesr in Tebles 733-.55& in the Append

soile were first alr drisd sni wore then passed through a 10
!lhsh soresn, To 1500 grauws of mil; & aalaulaw& amound of liming
mwrm a:i’ tha ﬁaﬁirmi fineoees was sided and ‘km two were thoroughly

m&. W &aﬂ wag then ploced o an osrbhémwe

ve pot 6 inches in

eﬁmtﬁr and 8 inches desp, Emeh pob had & hole at its base to permit

drainage.,

Yesizn
l' & dlagram of the kinde of moterials, fineness of materiasls
amd rates of aprlication for one soll s presented in Figure U,



2 Sebemadte Diagrem of Gresahoase Bxperiment

Figere &

Memu

"}m;teof

Appiication

Fots

Limestone

l

1030 mesh

Fos 1
Foy 2

| Fot 1

Pot 2

Yot 1
Pot 2

Pot 3.'
Pot 2

ot 1

Pot 2

i‘f‘aﬁ_ i

} Pot 2

Fat 1

Pt 2

Pob )

Fet 2

Ltowr

Yot 3
Fot 2

Fobt 1

| rov2

ot 1
Fot 2

| :a#m 1

Fot 2

Untreated

Rone

Yot 1
Fot 2
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» sosserning e&iffwmw betveen Olsg emd Hﬂm@ﬂ*
Panc ”Wﬁ% t& m Wﬁ m wel on gresnhouse

nganbie Mm M wOre siﬁ&muy ﬂmfwﬁ, Sanversely, %’abl@
& shgws thet for pil dwberminations, Wﬁﬂlﬁ were ms swmmw
mm % tesied with rates = me izmmmﬂm, I‘t Appears

exaaiantion of m data (m,u 8) that the enul) changes in p m@s
W W 1%&% treatasata en Glamelg mi:t snd wide W&t&m& hx pﬁ

senpling dabes on Shis soll wre mmmm for the Leilure
igeifiosat differances in meterisls, -

N Hoee m'a was suth & &Mg,ﬁt iamm&mz Mﬁw mﬁwmm m&
z‘am. e since $iis intersction wis used e.a tewt a@nm@mﬁ theve 3a
1584le indication fram thie emporimmnt that linestone and sleg will pro-
duge similer ehanges in pil w@w:@ of aolle otuer *ékam those tested, For
Hommouth, Jlemelg and mﬂwﬁ?ﬁ solls, bowever, the slag and limestons
produced eigalficent incrasses fo pil, ,

. %eble § sbopus that aly ogaled SS?M& Wb wsﬁ.;y m@f &8 m;ﬁ‘@%ive
as limpstens in incrsasia; soll pi, 3lag preduced an average inorease of
gno~half a pi wait wbile limestong produsel an increase of cne pi unit,

%mmz with the incresse in pi was the decrsase 3.@; £
ehangeable hydrogen, dleg treatments dsorassed exchungesble hydrogen by
1.3 =8, pov 1O graws of seil wbils limestono decrsased this cation by
2.2 m.e. por 100 grage (oee Juble J). Here, sgain, elag bad spproximately

me-halt the effeet of limeutons,
" Mso Borrelated Ath tncvease in o 4s the iperesse in mbmf&?«ﬂe




b

I LS

wl zu@ g mﬂaga incresss proiuced by slsg wgf

a m,?wmﬂwm offagt ﬁ, the liming weteriale on emchs
pagnosive is presented. This teble shows thet slag produced s incresse
of Q.4 m.e, por 100 grams of soll whils lisestone preduced enly 0.2 m.e,
inerease, The slightly greater effect of slag in this case was prebably
dus to the fasd thot slag had a
wiahle

wagnesluws onide content of 6,00 per cent

weslene had » magnesium oxide semtent of only 0.8 per ceunt.

With the exveption of its effect dn magnesivn, elag bes besn
saly balf as effective ae limestons in chenging pi and exehwmgesble caleium
: s bherofore, that the solublility of alr
eooled slsg is spproximately ome-hadf thet of ealelilc limestons. This
sgrees with the finding of Ames and Schollemberger (3), Sohollanbemger (28)
s other work at the Chle Agrioultursl Ewperiment Stotion (25),

Fables 3, § and 10 show thet for pH, emhangesble hydrosen and

ealeiun, there was an interactlon between solls and maberisale, This neans
that the limins msterisds proiuged different resgenses (o {hess Lests on
the various soils, Urestest response to the limlne seterieds occurrad on
Honmouth and MeStapex woile. Clemely soil showed lesst response, Vor
ihis interastion limestone treztod solls ha! the highset pil and exvhangeable
esiciam and lowest exchangeable hydropen nessursnents in sll cases,

It 1= 31ffiealt %o secount for less reswoure to all liming

meterizls on 0lenelg so0il than on Kommouth wod Hstispex soils. &



probable sxplenation is the tﬁi that this =0il had o higher Initisl il

A MNMW mirasion of emrbhengeeble calcium, and a lower
initsal conseatratioh angerbls hydrogen, 'The presence of the basic
loas wa Af_';fh?j?g?ﬂi{}iw mey bave lahiblted dissclution of tue lming
materialg,. m Mmaf this prosess vould aecomnt for Zraster response

® thy mowe akdé liommonth and Mattaper soils.

ERL S



Moo for 1 523 | s 6as

L.3.D, Soils (inclnding untreated sells) 2 OM7

1.6.0, Sof)s x Materisds (Inaivding witruoted soils) = (.30

5,8,0. Sefle » Hutericls (moluding untventel solle) & 0,19

Materisle not signifiomnt when tested with rates x materisis interaction,




Pable 9

Average Lffent of All Air Cooled iﬁ‘i ag?d Limst;ne fga;ments
on Mlliequivaiemts of Exchangesble Hydrogen Per rams
of Seil in Greenhouse Experiments

| -m. _____ lsteria 1 Average
Soil  Untreated| Slaz | Limestone Sﬁg
Monmouth loamy sand  3.20 1.62 0.63 1.29
Glenelg losm 1.8 1.20 0.8% | 1.08
| Matispex silt loam| 7.4 5,68 i | 5.2k
Avetage for .15 2.84 1.97

Mater

1

1.8.D, Soils {ineluding untreated soils) = 0.2

L.S.D., Materials (including untreated soils) = 0.33
L.S.D. Soils x Materiale (including untreated soils) = 0.57
L,8,D, Soils x Materials (excluding untreated soils) = 0.30




» Effoct of A1 Alr Cooled Slag

Table 10

and Limeatone Uresisente
big g::g:mim Fer J.t.@ Ureang

33

558
10,51
5.5

svernge for

5.58

o1

?

o

L.S.0. Soils (ineluding wntreated solls) = 0,28
L. 8,0, Eaterisle (ineluding calyeuted solle) & 2,87

1.8.0, Materiale {meluling umires

bed solla) » 1.08

Lo 3.0, Golls x Heteriale (lneluline untrested asodle) & 0,78
bed.D. Solls x Heterials (ewsluding wnbrested selle) X 42



awtmuwh m wma in this expes It was assomed in cslou-
htw the mﬁm of mpli#mﬁm that the 1iedng materials would be
Wﬂm mm» wnd that caloium sad megnosium would be oogpletely aie
sorbed Wy the ﬂw. 0f ceurse those sssusptions 3id not hold tzue, The
1iming mﬁm&s disselved ab coupe ratively elow rsdos and did not bring
sbont the caleulabed changes in pil and exchengeabls fons over the period
of time M&ﬁ.
93 values {Dsble 11} for the various rutes of spplication of

Mned 1ising mm@lg in greenbouse experinemts were not significently
diffareat beesmass the latye mebes x saterizls intersetion was used as o
test of significsace, ¥he fellure %o cbtain signifieant 4ifferenses in
pil betwaen rates of spplicetion uay be due to e m:’t shanges in pH
prodused by liming treatments en Olenele seil snd the wide varisticns i
pE at different sswpling dates on this ecil, However, if the arror tem

is used as o test of significance, retes of gpplication zay be cossldersd

significantly dliferent for g messorssenty on these partieular solls.
Exctangeable cslelum, hydrogen sol negnesiws tests (Tables 13-

1l) showe? sieoniflesat differe

maes betwesn the two robtes of application
of Mmiw material® used in gresahouse atuiies, The aversges for rutes
of »m:imma{ in %mm toblas show, for slsg wand lisestone coobined, thet
the hizgh rute of Wiﬁa%m proiuced shout twice the effect of the low
rebe i,n emm pH ond emshumgesble cations, It io interesting to note
that the hi&h rate wan enly twice as sffoctive, oven Lhough it sapslied
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Yren on Sour Ahnes op mouh Sebel oxldes to the soll. In explmnaiion it
oy Wo peleded. anb Ahad Sheee gresshouse tests vers continued for amly
sighh o grembear owy lenger perdcds of tiwe,

Wohles A5 4o 186 dosinslive present the effecin of elag end the
effanke of Musstons b diflerent yater of eppliention. In the oase of
both slag i Mmsetune the bigh rute of agpliceiion wes syproximetely
Sulee an offeptive oo Yoo low pate, Yhis agrees with previcus obses.
vadiene cancomming e overenll sfivet of rates,

4s previously indienied thers wae & significent interaction
between retes gnd matorisls for sll tests exvept for exchamyesble caldium,
Thie intercetion indisstes that the Ywo weberisls profuced dififerent
sss st different rates of spplicstion.
in response wors mell whem judped from sn sgronomic viewpoing.

Elsg was spprodinately one<belf as effective o8 linwatons at
both low and high rates in chenmglag soll pi, ewshangsuble hpdreges

ngeable caloium (Tmbles 15, 16, 17). Sleg wee elightly more
effective then lisestone ab bobbh rates of application {(Tolle 18) im in.
reable mogmesios because of itz higher mrgnesiun content,

In field experimenta, the effects of rater of spplicstlon of

fwwevey, these difTeorences

glag alone are presentsd in Tubles 15 %o 28 inclusive, In ths tests fov

}ﬁ’ 1
occurrsi betwwen the different rates of sppliestion, Teble 22 shows thet

ngeable hydrogen, spd erghengeuble calsium, sipnificznt diffevencesn

significent differsaeen 0id uob ogeur betwean retes of spplicstion for

pgbie wegnersine test., Fellure $o obtadn ddfferences in thls

thi ORDDZDY
case sy be explaloed o thle wey, Jaly swell guestities of negnesiunm
wore pyesent 1n all soils ant thore was probably consiiersble variztion



36
in megnesiue sontent of iniividusl plote befors trestment. “he relatively
wall ampupte of magnesium added by she alag were not enoygh $o eliminsie
the vartatioas detween ploty. 1a sddftion She chemies) bewt for magnesiun
was not a8 acturate as teste for the other elmm.'

: mmm of spplicathon of slag in Tield tests w L o
tuately dwice as offoctive &a the low Fube ia chsnglng phl wnd ewshar
fons, WHiYs this agpwes wAth m resplts of zromhonse Wm&m; thﬁf‘

@m produned by slag ‘&Wts in the field were 10#&, in moet Quzes,
 thea 15 the grecahouse |




2atis 11

AVE ¢ of oke of / iw-ﬁim of A1 Liming Materizls on
e pﬂ%ﬂ of Soits Tested In frecaouss iaperisents

&véxma " f

| Glenels loss B R
- #attepex silt loam | B,46 TR D450

.53
5,15

ISR T WS S—

Aversce for Hate | ﬁ-,i’} 1 57 .21

=

. m : . .
LeSeds ':mm (iﬂﬂlwﬂm mtrested solle) = OM]
Lysas Hmbse x Solls ﬁmlz:s@.ixgﬁ wmbreated sodls) = .15
Lediyis Hates x Loile (Mmm untreated .Mi}.g}. = 0.3
Eates not significst

s teeted with rates X ssterials

interaction,




Pabio 12

A @y of Hate of Wlimﬂm of 411 lising Materisls oo
wﬁim te of * bl Hydrepen Per 100 Oroms of

3oil in Cresshouss lzperiments

B ~ Bate of .ﬁpﬁliﬁ&&&% ‘

 Saman pe |

3.20 | 180 0,66 1.29
Les | L3 | 068 1 1.8
?.’3&1 ‘ W‘% ] l;‘l& 5@2&

avarsge for Tate .‘ a5 8.9% 1.8
L.3.D. %oils (imsludine wntrested soile; = 0.2
L.5.0, Hotes (ineludin: untreated seile) = 0.33
L.%.3, Rates = Sells (iscludine untrested seils) = C.57
L.8,5, Rates x Sedls (ewoluding wabtresbed sells) = 0,50




A Y

T@l& 13

m?w nffeet of imte of spplication of All Liwing ssleriale
gu Miltemivelenbe of Eonhangesdie Caleium Per 100 frans
e ” m %@m‘kﬁ

Thtreatsd; Sovr Rah 3 11

Monmyath loany sanf 4,20} 500 | .25 5.98
Glenelg losm I 9.2 10,03 11,80 10,51
Hattapex silt 1{;@1 8 | s 6.15

; saliyems : - : : -
Avernge for Tate | 5,58 | e;.a@ B
i TSI . ‘ s AN T

T 1.5,0, 3ails (including untrested mm} T 0,28
L.3.0. Getes (ingloding untreated moile) = 2,87
L.8.D, kutes (emsluding unireated soils) £ 1.08
L.S.0. Bates x 3oils {Inoluding untrested sslls) = 0,78



Tabie I8

Averege Lffeat of kate of Application of .1l idming Meberisls on
Killteguivalents of REmohémgeeble Megnosios Per 100 sramus of
Seil ia Oreenhouse Experiments

Untreated

f

Hate of s plicatien

for -
J0i)

Hoamouta losay sz J.26

aatiapex silt losny. Uedith

1.11

g

104

Q.60

115

062
1.87

U.58
1 ‘E{:’ B
l 121 -

averags for sate G.75

&

l}.s}.:&x-

seils {(incluilm; unitrsatsd soils) =

F e ;;?"'JO aatan

L.’:’.i"

Ligigise

i-0 ' Cm e

(inclucln, uvatrested solls) =

nates (exgluding untrested sells; =

Haben

aaten

z soilg (ioclading aptrestel solls,

v w0ils (exeladin, unlre ded soile) =

R

YR




Bffent af wate of Applitatlon of All alr Cosied Slug
mmmmmmw w‘w@lmaia

Eate ar awumum B
Lisestone 583 | 6.5 6.19
kversge for Rate| 5,23 571 | 6@
bed.D. Rates x vateriuls (ewluding untroated solle) S 0,16
L.5.0, Rates x Materisls (ineluilng mmtre:tel sotls) T 0.2

Haterials not signifigent when tested w»ith rates x materlals intersction,

Hates not significent woen tested with rales x weterinle intersction.



Ar Cooled siag | {3 | ake | 2.8

Lizestone | 2671 | A 1.97
b 1 e

Avevage for Rate 115 2.9 | 1.8

L‘lstﬂv
l‘s.ﬁ.
LG5,

I‘a 301‘;‘

¥atarials {excluding untrested soils) = 017

Eates {including untrested solls) ® $.3%

Ratos x Materials (inoludiny untrested solls) 3 035

Bates x Materials {exoiuding untreated soilz) =

0. 25

5
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Table 17

swarage rffeet of kate of @Wmm .&n Alr ?Q{}‘kﬁi‘ §5la@,: .-m:f;yi.ﬁir...;.sa»
stome Trestments on m&«miva;mw‘ of lxchangeable irlelam [er
100 Srems of Soil i Greesmbouse Vaperisenys

T“

rate of Applioation

' : ANeTsgs
‘ ; e p{.>
L memcﬂ Low High 1&5@?{
&0\33 ?v@ 6.7!‘
7ﬁm 1@'11 &aég

saterial

Aversge for Hate 5,58 b.82 §.60

L,5.D. Haeterialy {exolullng wmbrested solle) & 1,08
1.08

i

L.8.0. Hatse (inoludin: untreated soiln)

113

L.d,0, uates (emeludin; untrested solis)

Aates x satericls nol «ignificent when tested wilh #ize z rils X
material interasiion,
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Avepuge BLfiowt of dake of Aupl

Lnkle 1G

" Sveataente on Soll pi V’n Tield Expe

ubien of All &‘1&' ﬂmlaﬁ dleog

5,90

5,08

5,26
597

- 5.53

5.3
| 6.

| 537

- 5.73

1.8.D. Hates {excluding untrested soils) & 0.10

G

LeG. b, dates (ingluding wntrested soils) & 0,18

£.8,0, Locations (including unireated solls) = 0.1

lLocabkisee x Betes intersction eould nol be esloaisted beosune
losations were treated as reglicsies,




Takde @0

 Bftont of Hsbe of WW“ é&i m Adr Copled lag Treat-
m an Wilitegdvalens «f Heohaogesble Hdpdregen Fer 100
Grums of Soll in FMM Bxperiments

" Hate of pplicstlon »

e o ‘ v » " JHH’*W
| i o ww. 5 m i iiawa%%
bnttspax eilt losw | 6.22 5.00 .28 4,79

siokmmn wondy loam | 2,16 2.0 2.07 2.08

w sandy loss | 2.%9 2.089 p 23 | 233

B ot ﬁi}tt 1%% Eaag ‘ 10% ] 1*{:@ } 1‘%

hestar s1lt lean 6.13 k.95 3.84 %.55
yorsge for iate 3.86 | 3.08 ] 2.66

L.3.D. Bates (exsluding unirestsl soils) 3 0,32
L.3,7, Faten (incleding wntveated solis) T 0.5
L.8.5. Losations (incluling untvested meile) 2 O UE

hiu x locations lntersction oonid not be esltulatel bscasse
locations werse treeted asz replicates,




mwumaxwmmmmmwmmma
geable Caleium Per 100 Groms

: nents

(Sttebany) . 21 .

Katowon
CGardoray ”

Saseafeus it loshp 408 | 4s8 | 57 | 5.0
@aster st loan | T | 7.5 | 9.3 8.48

353 | am | 34

X QI sm——— s mams -
Average for iate L ke | W66 I
R W % SN L §

b. D, Eates (omoluding uatreatsd sollis) = 0,38
Lyé,2, Bates (imeluding uvntreated soils) = C.52
L.3.0. iecations (inaludisg uatrested soils) & Q.60

Rates x Locatiens Intersotion could not de calculsted because
locations were trestel za replicates.

-



|

Avapsge Bffest of Hate of Wmmmn of A1l Ady Uooled Slag freate
asats en Hiliequivalents of Exghengoshle lisgnesiue Fer 100
Graae of Sell ia Fia)d fm@mw

e | ~ kate of agplication | iverege
lzeatl ; - 8 for
. hhmm ‘ & S¥ mﬁ mgim
Hettapex sild z;: 0.59 .35 IT | .55
(s i sy ) 7 f
fad oS | 0.5 0.53 0.73
0,86 1 1.3k 118 | 1.13%
@.“;‘3&3 Ikm [ 19% 1,&}
0.74 0.8 0.57

L.§.5, Loestions (incluiing wntreate’ solls) 2 029
hetee of Application not significant.

Betes x Locations inmtermotion could not e oclealsted bucause
lcestions wore trsatel as regdicaten.
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the coarse, medium mnd fine glQWP® were noi great emouch at the low rate
of amuunm w Me n@iﬁwt P Wﬁ aetoslly, the greatest
IVEPIEH m &n nw me of sgpiisetion was O.4 pi unit.




Table 23

dverage kifest of Fineuess of All Limiang Materisds on soil pi
Valuss in Owesshouse Hxpsriments

Finsnean

So1) intreated Hooon
mesh

Bmb0

meoh

wwsh

§ oowelsou

for
Boil

Lm“m loawy o ab 5;51

Plenelg losn | H.m8 &35

0.20

G.60
3

6,71

0.0

.53

pattapex eilt 4 ki N 5, 3k 5, 5 5,15
loam '
averagze for 5423 550 b,UB b.27

f{nenecas

L.8.0, Fineness (sxelading untreated scils)

Ledele sotls (dncluding wtrestel seilsn) = 047

Lefaie Tloeness x soll (exeluding untrested polls) S 0,04




Eable 24

iverage meag g: &‘imas el 4ll Limlsg Sateriale on Miliiesauivalents
of Ixchspgzeable lydrogen ier 1UU urims of woll
in Oreenhouse Lxperiments

, _ Fineness ;am'a@*
vekd. Untreated 110.20 | 5060 |Bo-100 | foF
msah ~ mesh mesh 3@"1
Kosmouth Yoawy * | 3,20 1.5 | e | ote | 1.2
smd
Glenels loaw 184 1.2 | o8 |on | 1.s

mlw st 7. - 6,53 »“.53 | ¥,12 | 5.24

average ior ey v 1y @
Iineness B.15 319 | 215 ) 1.8

bededy woile {execluding unbrested solle) = U2
L.8.0, Tincgess (sxcluding untrsated zoils) T 0,21

Lo 2ecs Mnoness x soile (exedudin untroste: solle; = 003




Db 25

mmwmwmmm Sleg end Limestoms en ioil
pB Valvos in Greenbouss Deperimente

H | _ M M , w vabart sl

Ar cooled slag | sk {503 ] 606 | 53
Liseshane T3 |63 | s | 649

M.Wﬁ-fer K &5 - i : w i ‘gf IR 5 . ot
Samen | BB [ 005 ] 6

hedews finemess (axcluding untreated soilis) = 0.36

| Materials mot sigmiilcent wise bested with pates ® ruterials
intoroctiom,

Finaness x malerisle nol sl nificant when testel with pooled
thres apd four fmetor intarecticons.



fakle 7%

AW Effamt of Ws M’ Adr Cooled Blay and Lisestome on
Imohangeadle Nydrogen Fer LK Urmms

ude inparimemte

¥ ! ‘ . ‘ AW‘

2.8l

-W for 428 3.9 1 215 | 1.8
eeide Vateriale {emsluling untreated wwils) = 0,17
Le3.3, Finenese (emcludln; watrected sells) = 0.2
L.3.D, Flaeness x Haterizls {excluding wnitrented solls; =

.30




Tavle 27

m Effeot eof Mﬂﬁ of Mr Cooled Sley ond Linsstone on
miwlmw ¢! Exthangesble Gmmium 4{“:1" 10 Grewe of

| M&m } awerase
Material Untreated TO20 TR T AW ) for

L | mosh | wesh | mesh | iatexial
- Yoman 613 | bk | 7. | Gy

Limestone 1.8 | 9. | 9.67 8.69

¢ B o e 0 G e, ',.,g - gy o g
AVSIEg ey @ ;ﬁf“ 5,58 560 8.07 | 845
m =

i

aizeiia HMobericla (exeluwiin, aabrested solla) ® L8

Lavast, Pinensss (exeloding antrested solls; = 1,85

Jinenese » ssborisle not olond fleonnd when foesled wlth floe
rate x maberizl .’mta:rwﬂmn.
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Pable 28

mm 'Wﬁet of Viammeas & Ay Goslod Slag and Limentone on
Milliequivalents of uxchangeable Mognesium Fer 100 Grana
Of Godl In Grecnbouss i

Limesione 0.8 | 0.98 o9 0.9

, Wi‘ww . r B o y
finensas ‘. 0.7’; o | x.,g;l» 110
. £ RE—— ' ' ‘ -
L.8.5, Matewdelo {mmﬁnm mﬁmtm mim} :a &m
1.8.0, Pinenses’ (m}.uam; wntrestel soils) = 0,11

h.&.ﬁ, Fnenoss k mmm&.@ mﬁ »ﬂiﬁiﬁ‘iﬁmﬂs ﬁrm @@mm Rk
ﬁ.nmm % soil x"'mwm@l interaction.




Table 29

52&@ ﬂmﬁn aw geﬁ@aa &ﬁm gaw& .@waw an aaﬁww
. Valuss in Mald Mxperiments

N Finensss *
e fileg Pasaing 100 Nesh Sereen
locaton ~ [Umbrested | — Fer Cent ] TR
-} ¥lete Wo (%6 | 9.3 . iouetion
Gosrse pedium Fine
Hagtapex silt loam | W62 | 479 490 | 5.00 4,89
xmwg sandy 5@ 0): 6. 30 :
| ? tove) « ‘ um b 5.7 | %.5%
Segsafras silt leam | 5.2 573 | 5.8 5,83 5.73
Chester silt weﬁ 8.7 | 6% 6 | 6n 6.5
] mﬁ, ‘ , e i = _
g@@aﬁ ! m,% 570 {5.9% ] 5.9
w..m. L gagﬁ Eﬁwﬁﬁg gﬁﬁ%& %wwﬁ = a w& .
Lis w m Fineness (ineloding gwﬁ%ﬁ% solls) = 0,15
LeSe2. Pincnese (excluiing Wﬁwggm gww@w - 0A2
Finencsz x location wﬁ%@ﬁ% eonld not be a&aﬁw@oi bstauss locations

were reated sm praplicates,




poarred seon after troatment,
Tadle 30 shows St pl volues ab ten memthe il fourtoen months

wore sot siosificantly 4ifferent in greenbouss em paate when the dstes
% solls intermation wae wied as o desd of significence, This result was
st expoeted, betsuve L4 was Shought bhet inersased resetion time for
linfng materizle in the soll showld profupe further ineresses in pH, (u
the donmouth soll, pd velues for trested spils vere prseticslly the same
at ton sad fourtess months, whils pii valuses inoreased consldeprably st

2 seeandl wempling dobe on Glenels and Mettapex solls, Untrosted Hone
south goil desreassd 1n pl from the e month swmapling dabe o the
fourtesn monih date, Bud the wbrested Glonely and Mebbepex soile showed

marked incresses iam pi. Thue, the fellure to obtaln significunt diff.
erencea in pi valoes sppears to be due to the wide veristions in pi et
difverent sampliss dafes on the three solls tested,

The ingresse of nearly 0.9 4 onit in four sonibs on untrented
Glemelg soll is Jifficult to suplain, dines ol sepaapapenits wers Pee
ghagked ip tlis case and were found o be correel, evror in dabs owa be
raled sot, a3 o opossible eeplsastion 3% Is ssggeetel thal there mey hove
besn undiseclved limsstone or celciun carbonats in thin s=oll which went
into solution after the ten month sampling dade, Contaminetion of the
soil im ancther possitle source of srrowr, but does not sesu fo be probuble
bocanse pH values for Juglicste pote were alwost lentlesl., Sines nelther
sxplenstion 19 entirely esbisfuotory, fortner wark shosl! be earriel oud

to determine tho reason for tHe iocresse in M,



*syusaprads

swronusaEy Uf Bayey THLTve YIOW UNGIN0) UR Uy oyl wwesgeq N

U SBOURLelrID YuworrTuFie upsqqo ©f eaniiey g wyeidue yegany of dyey

AUCTIEAROEA0 BEAGT UCTITRTTAdy Aese SUYTOR JBoy 04 osg un Tk B Tyes

Uy eeEndsouy jesgver’ iy peonpord osTE sjuemiwert SUDYAEEY 4TTY pEAONS

‘yusmtaedEe eTTY TY peen ov sgold uiely ewes eowy wo wtom uy ‘(91) gaedoy

*eopuotTddy aeqre eujwn MM0E o4 ORG IBILY OUY URMIA PEIAMODS freaaas
woygosas TTow Uy afumis jeegvesd eqs ‘priwotpuy L(eotased ey

QUBDTITUTIE A0H CETY OX0A SPOTIINIRATY ASHUAUTY X S84TD LW sequgy

X £219D 647 UOTIIWIONUT NOWIOY X Snywp eRIUY Wy J6 eatmssq jues,

“2510 AT3UoTrTeiie son osen seqep ‘ureda azew 99593 PIRW WY semyma yd

wer seny TUPTGms wangoq woyiniex ouy sweeerd of pue (¢ seTye;

oS



Fable 30

Average sffeat of Wm e om peb Vedwen of ool irested Jdth
% Mﬁa M mmsma iﬁ (rounbouss Deperismbe

o 1 ivevs e
S0kl Treatmont

for
Lodl

Wntmw 4,96

Treate! .13
brensig 2 mmmm 6.5
Nenalg loem
freated 6,%
" Al risrn o

*}mﬁ pihed @.Ef“ﬁ j i‘a‘,ﬁs 1;*2,}5

Battapex silt losm |
Frombed 4,83 5.58 5,21

I | | tm . -
jpverage for Late M‘m 807 5,40
(»mﬁgﬁg@ untreated | oos 50 6.2

b deiie S0ils (mlxému unbreatel m&m} b &.,-%3

Lates aot siunificent wien tosted wit deles @ aodiles nlersotion,
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Table 31

EfToot of Ssspling Dase on pH Valuee of Sollas Trented with
Ay Coolsd Dlag snd Limestene in Grecnhouse imperimenis

O bonths }Y Momthe | Muterial

o | swmling dste  Laver
Maserisl i Sanpling o srage

| Untrosted - 507 9.40 5.23

Alr cooled slag I 5.9 5.97 3.73
Limestone 5.91 647 6,19
{ Aversge Tor Date I 8,70 - b.ER

(esmluding umtreated |
seils) .

L, 3.2, Usbes x Feberials {emeloding untrestsl =oila) = 0.05

Dates not significsnt when tented with dalss x eolls
interaction.

raterials not significont when tested il rafos % msteriale
interaction.



Table 32

Aveysge Effect of Sempiisg Dade on pH Values of toils irested with
A1l Limlng Materials st Different inten of Aprliestlon in
Gresnbouss Expariments

dampling Tate &M@ﬁ |

| E U for

10 Houthe |1 Months | Hate
; - o WA S

ﬁ“?"*’?“@é : '5*‘3? % JHO | 5,23

aate of Application

Low - 5.48 BG4 5.71
e 593 | 6% 6.2

Aversge for usie ' ‘ P
(ml.mi‘&i% untTented B TO § L.
soils) i |

L, 5.0, dabeos x usbes {excluding untreatel solls) = 005

Jstes not zlgnificant vhen tested with dates » solls
intevaction,

Hates not slenificent when tested with rates = sateriusls
interacilion,



Pukhe T3

Mm mmw of sﬁm‘*’" Date on ol Values of Soils Trestad With

Slag in Pield iwperimenis

ol

m &Wa
Locetidn e m:xm: W nen for
e xi‘mﬂ 3Ty, J&‘ ‘Xm. k ‘k’m. ﬁm@im
| Mattepex sllt loanm | 4L | MS@ %90 {97 4,85
Meboosmn mendy losm - | § o | | s.m0 |6.8 5.5
(mmmrﬁ 6'?5 .91} 5.4 .;& ol 2.3
| s sy 108 | 560 [ g5 | 5 s | 3
- {Cordovay B &mﬁ s 85 5‘ 5 ,ﬁ e »5
pemafyes 6f1t loam | ‘5.‘?@ 5,8 | 5.9 |5.50 Sel %
Chester si1t loam 6.2 |6 |6.70 (6.5 6.5
4. — s R S @ S —
Aversge for b s6e §ow, Iy 5 a
swplme. Zate 568 |5 | 5.87 {5.82

beoo, Locutions ﬁiw‘*uﬁimgg mﬁm&ﬁmﬁ v:»am; s 0O, ll%

iey e, Lmben % me@i«m (mmkm» mtm&mﬁ ;}mw}

Dates not sivniflennt wien tested

- (e 8%
Widh dabes x lwmim interaction.



 Sutle 34

Average Rffest of Sempiing Deta ab Different Hates of Application of
Mr Cooled Slag on Y$oil pi Values in Flelli sxperinenie

tocation
-

| Eelative
Bate of

tppl icetion

R o

2 Mo,

1 ¥Xr,

tﬁ‘ax’a@s
! Yrs. ‘ Irs, Location

fer

Bettepex silt loam

‘o

?‘;'60

462

0w

- N

iy, 59

4,70
{0

4,76
-
h.8b

p
Hﬁ -

1,58
g 5.3
‘ e

3
k76

1,79
4,58

Matawsnt sandy loss

. {Salisbary)

Untreated

|5.87

; 5;53

605 10,14

e

9.92

Low

16,39

6.22

|5.69
6,17

G.31 16,67
6.61 16.79

a

6.31

8,45

RaSawen ssndy loam
(Cordowm,)

Untreated

T5.10

%.56

5.0 |5.66

5.08

S
.
o

- ‘?:%

5,71
5.08

5,37
6,53

.85

5.3

5.40

5.8

-

i

o |

3nssafraz silt losm

5.12

5.4 5.18

- |

5.26

1

5,60

5,94

ohe

5.96

b, 24

5.87

5l

6,00

5B

i

Avernze far

waxpling Jale

5.73
519

.
5,00

'fi.?ié -
ERL

 —
%ol s
6,10

5476

. . ol e s
Untrested | U.60 ﬁm G2 16,18 | 5.98
Cheater zil{ losas Low b.% ﬁ’,:ﬁs ; w.ﬁ’;} Q.% &';.53
High 6.3 ﬁ@:{l& 0.3 17.05 | o.73
Unbreated 5,20 R 2.35

Ledes Dokes ¥ Locatlon - Low Tote (exclu’in, uatreatsd plots} < 0.30
Lotie e JbE% x Logmtien - Eigh sate (excloding wntrosted plots; ® O
L. de:'s Locations - Low iate {excluding untreate’ Llots) ® 055
bie 3sl0s Looatians - High sute (excloling uwatreate’ plovs; & .38
otes not sigmificant st mecilum or heavy rate.




T Y Yeevionsiy besn stabed that yield dats for fleld tests
edperiacats Sould not be statisticclly snalyued
vesanse Hefd pleta ‘ware not madontsed, For this resson ml becsuse
individael plot yields varied widely, it 18 not yossible o mske positive
Mateneuts conseming the effect of 2lay on erop ylelds. shem it is
Cunsidered, howover, that plote were replicated four {ises snd yields
were taken over & thres yeor period, trends in the yield date may be

pointed out which shonld provide a besis for Jimited conclusions,

Som

Teble 35 presents the relative effeet of sir cocled slig on
cowan yields a8 coxpoaited for all tests, 1t can be seen thnt alr cooled
dlag had ver 1itile effect on yields two wonths sfter application aed
) W sfter spplication. Alr cooled slug one yesr sfter suplication
seeas to hawe increased com ylolds, bul the rowalis ape varisile,

able 36 shows that gragslated wwnganess alay, ons yesr after
application, had a considerable effeet lu leereasing corn ylelds,
Hovever, thess resulis were obilained at only one location, AL ihat low
eation the meng-nsse sla; plots were by chemcs loosbs! in slightly lower
parte of the fleld and may have roceived more molsturs thun othar plots,
@ile these faete tend to alnismizge the yield inersases, it moet alse be
remsmbored that = copsidersble pert of the vesponee ob Mabman cendy loem
soll way bave been due to mangmmese sdded by this type of alag., Gertednly
thiz would merkt furt:e® investigatiom.

Table 37 MMQ foamed elag hed no mor: sffect on corn ylelds
ghan 414 adr eocled elag,



‘3o Takles B4, B3, and U6 the relative values for all turec
years of m m' mghm cumpogi beld, These sumvrles adainiie tic
mﬁ’i‘@ct@ mw m ym md ww an. #11 forms of slay heve ouly proiooed
nad 1 mmm i.u é’iﬁlﬁa of gorn,

A
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Table 37

Phe elative Lffect of ioomed slag on Corn Yields ag Composited for All

Teste* in Field saperiments

—

Treatment

] I elative Valaes
- aelative | Composite? Iy Periof »+
agount , i :
fyplied |  after f Homths B
Teats { Value
" ; o o

¥ E:*.?ai'
aerean

ver Cent |

Fonmed .ﬁ.;ﬁ%
Youma Slag
Tosmeld olsg
Soamed olsg

T ign gy, vy dn omah
Lntrectss

)

103
1%
206
108
100

]
Lok W W W W

TS o W gmon 5% e % i )
o wapd tend reloee o logstion,

*wagtative Vilue Comons

In &ach tast thers wers {our roplicates,

aum of swsrge yields per ireatoest in eseh test © 1y
Tor. of AVErnoE YiBL.G O UNLTESLed DLlok® in oseh Load

0l



; Q@m 38, 3&3 anil YO samcnrige the effsabs of sl ireatsenis
m **’MM % 3‘:* Mz mlnﬁ ﬂl&& and foamel slsg produced consisteat
M%@N&m 5& mw% of siraw. Grsauiabe! men-snese slag bed 1itile
Mfﬁet m atm ;viam:. o

*3& fmm of shag w&m %e have imoramsed gradn ylelds eoven
m mﬁ Qﬁ@l qgfpliem.im. those trends are more clesrly shown when
m ﬂs«m i‘w aq:wmta years is ¢Wiwa ﬂmﬁ‘ru one got of dats - Publes
k\%m% mmwm:cmmwmn have bewn produted Gy the
w m of @yliﬁ&Mwm xmrww in gwain yielde 8lso spesr 0
h# @armmﬁ#m as.m &m:wmm 1::. fimwe gf Ay w@&&w m&g up to the
e&iﬁt s&wm 5!‘.‘3.6 gm' cent of ﬂwmﬂ & 200 ook seresn. lnereasing
ﬁm«em M& tﬁiﬁ Qﬂiﬂt zﬁwﬁ got seamto increase tio effectiveness

at the m, o

BRI TR
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Table 30

The Relative Zficet of urmnuisted Hangunese Slag on Yields of .heat and Barley
as Composite! for a1l Pests* in Fleld izxperinments

mmg

Fassing

100 veoshy

per Cent|

helative

Agplied

ﬁdﬁ.vﬂ Values Coamposlted by ?s:ried‘**

after 1 ear] &

0,08 Lolalivd Wo.of soLleliVi .o
\.aa,?a&ﬁa,

Graoalated

Rapganase Jlag

Srammloted
BENIERBNE ”}‘%

Grarmlstod
Henganess olug

sanjanese ilsg

Frooulnbed

Hsnganese Llag

Untrented

gn

1y 9

1w

1 2 | 1
1 g3 1 1

105 1] 13 1
w | 1) w2

123

107

100

sThe ward test refers 0 Ilocation,

v el ntive Vzlue Compogited S

Sum of swerace yislds per treatrent io each test

In each test thers were four replicales,

& 100

am of sversge ylelds of matrectad plote in each tect
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Table 40

ihe olative iffect of Foamed dlag on Yielde of Best and Bexley as
Comogited for all fests* in 7ield :xperiments

irgatoans

log
Fossling
100 Hesh
seresn

Per vant

nelative

Amerant
applied

Strow

Maﬁm Valués Composited by Fexfodre

Grats

F
- £%
=t ol

1.0
16,3

bopd

110 1
1
e | o1
1
1

108
100

= e owor! $ect refors to location,

=sglnbive Yalne Copposited =

In smeh test thove wers four yoplicates,

dam of svorsge ylelds per fresborat in each test

A 1K

San of werws yislds of umirested plote in esch test

til
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?3 ga 41} wee oblained one year after aly cooled
‘ r e rate of epplication and ﬁmﬁa? of
grinding &. ﬁsﬁ : eg% to ingresse yields Lp this one wﬁa Ynmalts
cbiained g gwg ﬁ,fn. %w»gﬁg and two years siter ap mﬁgﬁﬁ wors
eo highly g&n& gﬁa no Sonclueions can be deawn,

ggﬁﬁﬁ o slag (Tsble H2) seens to have lad 00w

sideradle ﬁﬁg« o g Flelds on Matewen ssodly loam sodl, thde effest §a§
be xinimived g thess plobs may huve roceived sore molsture sz thay
% to %o losated si slightly lover parts of the field (see page 66).

| Hey wes-mpb grown en foumed slag plovs dn 1SHT and 19WE. Yields
ewg in 154§ mg 43) show no response to foumsd slpg troatuente.

Lata for the three ovop years ou oir coclsd slsy plots are
 souposited in Takle W4, This table shows that the yield respoase over
) wggw@ﬁ. perded was varied.

1a work oo thess save plots, Hayert (16) reported similar in.
ereages s hay ylelds one year alter spillealion of pulverized limestone,
i alse mote’ $he similer incresse in yielis of wheal etrsy fres llsestons
trgabsents as was veported for elag treatwents (page 7).

§ of aifalfe bey %0 #lag oo’ limesbone treatments on Moo
mouth looty saad soil o presentel in ¥Yadle 47, Hince slag and limsatone
paterisly were apt of 25 pame degrees of finsaess, 1% le difficmit %o
compare g ﬁ%&e as effegts of ‘the two materials,

‘Yields of ﬁwﬂﬁ.ﬂs g wﬁ. this experinent oy seor sxceptionzlly
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Teble 45

mmmvonfmotmmdmmmmmnmammmmm, Small Grain, and Corn
WM«BW, m, myun&aw

Gramalated i

#% In each test thers were four replicates
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Teble A7

¥
lmm bm af ths fant Shab mm e cmlmlutm in terms of hay at

AP e AR I RIS

hw bwaw &mga. 5 Ww, duving the fiyet harvost year,
NM& Bhiy postwr et of alfalfe snd yere sstimatel to

wgeda, while liwestone plote contained m estie

5‘;‘,, Nt betvasn She first and second hapvest

g -

Mm b easend barvest sessn Ve difiurence tn stand Debroun
Wm &i& slag aud thoge trested with lisestons wes less notlcesble.

a‘f ,‘. ?ﬁ Wﬁmw& w @m%aim 20 o %5 por ceat wesls snd lizestons

«%v
ot B
' L‘g<

: km Shive harvest yoor Ahers vos 14%ile notisssble differance
ta, M m slag et uestons plets. Slag plets contalaed 10 4o 15
gad. Jsestans plets 10 por cent weoeds (esbisated velass).
P MMumawmmwmmewwmam
mw M inorsased. O% tm wd of the third yeer ustreastied plots
W %wwa ew welght) of wesds,
:. L , Mtn mw Lhet alr covlel aleg con be usel in the predustion

s
4

3

it rlote Pretaeats on Bl }M*m Snpsark

. s
Taa MGG

ai’ m ‘B‘ WE u 1w not 22 effective for the flyst fwo years after
et a gorided ﬁmmm of comparabie finenve: and equivslent
herefore, be nesenssxy to apply sleg
o8 or twe :,i ig. mama of mm@; alfalfs or to agply lame qumntities
{ “ mﬂm ﬁa mml nd obtain good preduction,
w ng% in sgoommt vith the vork of Carter et
ﬂut @n n@ﬂ é&m slag m a0 officient ia Crgp pro-
Aﬁ ﬂﬂmm it mkiﬁ in oonlvalent mm%s.
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Xn mfnr‘#a m prectical use of the resplts of these ine
th&;mw, it 3,,’3; necaseary ® ﬁmsﬁéw anvunte snd fineness of blast
fumace slag avallsble ia larylesd, raten of application of slag, and
relztive costs of alag and limestons,

_ OO0 tons of slag are produced euch yeur in
Baltimove, OF this total sbout 20 per cent, or 180,000 %ons, oon be
canverted to syrienitural slsg by sereening. 4t the present tine,
howvever, demands of ether industries have redoned sfoekplles of slsg
sereenings in Baltimere to approximately 15,000 tons. If the demand
for sgyiealtural slag were to {ncreass, the rate of streening csuld be
ingrensed to meet devonds of as murh as 1EO,000 tons per yeor,

Zineness of Slag svellable io rapylond

: A mw& snalyziy of & fyplesd lob of Wast fureace slag
whieh §® presently svailsile for esle in Msrylad for spricultursl
purposes 1s listed belows

Pable 48
Mechamical snglysie of Haryland sgriendtursl Sleg*

%, of 5. sereen | y T | N DV N
Samber Wl g 10} 2 Yo | 80 1100 | &0

- —— '
Fer C s I . P - 4
1::;15‘?“ ase- |10} 87,0 a. ug,5 1 72,5 | 18,00 1.7] 5.4

*Pata fwmished by thw Arundel Covporation, Heltimore, Maryland,
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Wplied in synivelent smeunts, - Wate deto and the diacuszion of fineness
(poge 58) mmwummmmw%mw glag finer than
2% mash to the %ﬁﬁﬂ amoun$s furaisbiog twice as mush total oxides as
Musstane, in W M bave the sume effest on soil resotion. If this
m sueled m m m sverage compostion of k5 par cent totsl oxides,
M hmﬁm m wpapage m%mt of 5& par cent, then 2,25 pounde of
m mm u s m’wtm 86 oo pound of lisestone of sisilir fineness,
ﬁm ﬁm w&w sla; v apalleble in laryleni is ouly 65 per ceat
= eﬁwﬂm 8o ﬁm ’wi‘&m mekerial comrser than 20 mesh removed, then 3,5
mﬂa mf‘ mamw oy Walm alag W11 be reguirsd to oqual one
pund aﬁ‘ Matamn mm* thm % P

m e mm of 18ming mmﬁmﬁm% econdueted on the seme
M:Lsg inéladed iu tinds Amﬂm% ‘el on ebher Narylawl molle, Hoyerd
{36) deve :u-n.u & Mm rwaxm endation table showlng the tone of limgatone
mzzf\.m@ m change mﬁl t'xf 4 i:fﬁ'mi‘. amwws gl of diffsyent initial
95 to pk 6.5 mn date m been modified in Uable 45 Lo lnclude Yoth
wﬁmﬁtm& M M&i‘& i.z\ hwim“ sl o sladlar slag with matoried
oterser tm 20 m VW&W?

m amm%ﬁ of W in i Mn& sre beoed sblrely upon the
affent af sloy oo sed) pH, The recomcendations do mek lske indo secount

other aﬁ’mw tf ﬁlm on erop mm gach A Ve addition of frate
mm !Mﬂ‘, 3t A5 generally ssospbed thet solle sre limed primerily
fﬁ’ the W “ mﬁww soldlly and mﬁm&w toxieity of oeriain
mmm IY alm !,ﬁ %? mmim shlls parpose, the ri&% af these &¥-
perimante infilcate that Naryland sgricalturel slsg should be mpplies in
m mm givsa in Tadje ‘15} m order to atbein & oM of 6.5, \

m mmw ﬁm imt soan et slag will bhave no effsot mn

k_
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erop yields ad lower rates of sgplicstion, In feet the dutu presonted in
the geation - W yields soen to indleate that alyg e incresced ylelds
of wau W gxm, Saothy W and elfelfe hoy even et wslium rates
of ngm, For mm response, bowever, the Fatea in Teble WO ere
1ndicated W the resilte of these axporiments,

I the Mﬁ below the costs of sgriculiurel slag and lixestone
in budk are comprred st Jifferect locatimms in Barylmsad,

Telle 50

Coet of Slag sad Limestone st Different Loecations in Marylend

o Cost er Ton of Lisdng Hateriale
Hateriel
tagbon | dalisbury
. " ; L o oo g
Agriculiural slug #3.55 §3.55

Ab a ratlo of 3.5 pounds of slug b0 ooe peand of liumssions 10
¢an be mean that mlag will not be ables o cumpete wiih licesione us a
iiming materiel.

If the serecnin: process cap be chapged su tlod slug Tiney than
20 mesh is produged at prosent wlag prices, then slug spplied st rabes of
2.2% pomde to me pound of limestone would be sble to compsbe with lluee
stone in some areas. Further reduptlon in the cost of gluy should be
poesible with incressed volume of busimess. ovemont of slig by barge to
the mm Shore ani Soufhern Barylmd ehonld sleo belp redose the cost
to & valus at which Marylend fammers could nse slng profitably.
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imes, Joiq 3942 Corviers of Mime. OBio Agr.ExpeSta.Cir. 123. 135w14l.

Ames, Jﬁ,w,‘mmaMuammaumrwmm
*Ghio AgreExp.Sta. Nomthly Bule 11359=362.

Amen, J.4, and Schollesherger, Gule 1916 ummmmwmw
'N}.: Ohio Agre Exp. Sta. Bul. 3063386«

isseciation of Official mmmm Mm ;l.m. Gfficial and tentative
wetheds of ssalysis, od. 5il. wWashington

Sernette, R.. 1924, Wﬂ«&hﬁmaﬂi&uﬁmuamm&mm
ddmes 1. 4 eomparison of the influence of synthetic calolum silieates
with othor formns of lime as saffecting plant growth. Soil Sei. 181479

Barnette, R.i. 1926, Synthetic salcium allicates ss a seurce of agricultural
dimes IX. A comparison of their influence with that of other forms of
nu?nmmdmwmmuummmm. Sedl Sci. 223

Barnette, R.és 1926, Synthetic caleium cilicates as a seurce of agriculturel
lime: Ill. A comparison of the influence of caleiws silicates with ether
form & of lime on soil resction. Soil Sel. 221 459~46b.

Bopsty; Lels 1951, land agrisultural liming facts. Inapection and Regu~
iatory som«??au of Maryland, College Park, mm

Bolle and RoTurk, E.E. 1931, Field method for lime reqdremmnts of
e . o4l Sei. 325329-341.

mmmun Bulis mm Pl 1951, Blast furnace slags as
agricultural uim #&xméw 433430433«

Conpar, S.0. 1921, mmmmmwmmmmmwwmm
suile Jour. Amer. Soc. Agren. 133113«124.

Coek, Conner, S.B. 1 & study of the basicity of dolomite, rock
“m wh:r m‘;am in preparing noneacid=-forming fertilismers.

Jowre Mare S0C. AgrOn. mm&i

Crane 1930. Amﬁmwxmﬁxwtaofmmtmmwamma
ﬁm"ﬁmmm JOur. Amer. 30ce. Agron. 22:568+973.

Gillam, WeS5. 1941. & photemstrie wethod for the determination of magnesium.
Bule, snd Pember, F.R. 1920, The effect of dicalecium silicate on
an acid sell., BSeil Sol. 1035760,

Boyert, JsHe. 1951, on nine preminent Maryland soils. FPheDe
rﬁuism % University of Haryland Library, College
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BaoIntire, W Kllett, HasBes Shaw, WM., and Hill, H.E. 1934. The con-
M& umg'm'mém. @olemits and caleiue silieate in
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Sty Yesh, Bul. Shele50s

mm:,u. Hollsy Handinmy Ind Elxnterberg, S.H., and | s Jelis 1940,
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mmm,mzm. &mﬁm“s&ﬁm«mmm
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Winterderg, S.H., m Clemants, L.B. 1945. Certain "glassy®
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¥aslntire, W.Hs, Winterberg, 8.H., Hardin, L.J., Sterges, A.J., and Clements, L.B.

1947« The eomparative otfw’o&ms of blast furnsce and e¢lectrie furnace
aslags in groenhsuse axperiments. Soil Sel, Soc. Amer. Proc. 123145152

a.c., snd Obenshain, U.Z« 1939, Comparison of methods for detersimation
«:mm Proc. Soil Sel. Soc. dmer, 33ii9=-131.

Ghie Agricultural Experiment Station. 1925. action of mmm slag on acid
soils. Ohio igre Exp, Sta. ann. Reporte Bul. 4022

Patterson, H.J. 1900. The occurrence Memnﬁ.tim of lime in Maryland.
Maryland Agr. Expe Stae Bule 6641-2.

Patterson, Hedo 1906, BHesults of experiments on liming. Haryland 4gr. Exp.
Stas Bules 11081~21.

Ruffin, Zdmuad. 1852, An Essay on calcarecus mamures, ed. 5, amended and enl.,
BLM Va.

Sehellenberger, CoJ. 1921, Lims requirement and reaction of lime materiale
with seil. 30il Sci. 11126)~276.

Schellenberger, C.Jo 1922, Silica and silicates in relation to plaut growth
and compesition, Soil Sed. 14134T=362.

SchollenBbearyeg, 2js and Simen, R.H. 1945. Determination of exchange capacity
and Wc bases 1; s0il «~ ammonium acetate method. Seil Sed. 59:
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Tebls 57

nemwmu:nmwmmm o Sassafras $Alt foanm S0il (Chestertown)
in Meld Wﬂ 1947 - 1950

Bag , Sag Ty

Applied
Treatment 100

{ per ml tons/acre ’ 4 mos. l' 1 yr. i
Poamed Slag 210 1.16 5.1 5495
Yosmed s1ag] 270 | 3.75 5.9¢ 68
Poamsd s:hg‘ 6.3 1426 5.8, | 5.80
Pomued Mlag] 763 | 375 | 6z | a3
Untrested | = Bome | 512 | 5.8

N I S




The pH Values As Influenced By Slag Treatments On Chester 511t loem 301l (Sparks)
In Pleld Experiments, 1947 -~ 1950

Tablse 58

Siag 51.3
Passing Applied
100 Time Elapsed betwesz Treatment and
Treatment Mesh Soil Saapling
Screen " — — .
psr cent tons/acre | 4 wos. 1 yr. 2 m. 3 yre.
lp - , — - . - —
ﬁ.l' m@ﬁ 31&8 27‘5 5”35 60?3 ?.23. 6093. Lad
Afr Cooled Slag 50.6 bhe35 6230 6.67 6.82 7.08
Ar Cooled Slag T9+4 0.6% 6.00 642 6.91 ——
Ar Cogled 31&3 79-‘& ﬁ035 61&9 éo?é 6‘86 ol
Alr Cooled Slag 9?03 0&65 6.10 6v3=0 6161 6.33
Ar Cooled Slag 993 Le35 be52 7.02 7.05 721
Untreated — Kone 5480 5.90 6.02 6,18
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Table 60

The pHi Values As Influenced By Slag Treatments On Chester 3ilt loam Seil (Sparks)
In Field Experiments, 1947 ~ 1950

wg - @g : ; "o

Passing Appiied

100 Time Elapsed between Treatment and
Treatment Hesh Seil Sampling

Sereen

per cent tons/acre L ros. 1 yr. 2 yra. | 3 wu.,w.
; -+ e — . B e  ——
Foamed Slag 210 470 6.70 b7 6.71 6.91
r‘»

ot
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Table 62

The pH Values As Influenced By Slag Treatwent On Duffield Silt Losm Soil (Frederick)
In Field Ruperiments, 1947 - 1950

Biag 5lag ~
100 Time Elapsed between Treatment and
Treatnent Eesh  Boil Sempling
per cent tone/scre | 4 mes. 1 yre 2 yra. 3 yrs.
Air Cooled Slag 16 Bné? 70&9 727 7;22 7.38
Alr Cooled Slag|  27.5 347 | .30 RE - -
Air Cooled Slag 5046 367 7.30 7.10 704 7.28
Alr Cocled Slag TIeh 367 740 708 - —
Air Cooled Slag 993 3.67 690 7o T3l T.11
Uatreated — Hone 6.60 6.68 6455 é.75
T




Table 63

The pH Values As Influenced By 51:5 'rn.mu on Glenslyg Loam 30il (Jmabtsullo)
In ‘!M W AT - 1950

. Passing Applied
Treatnent Heoh , Soil Sampling
per cent tena/aore | 4 mes. 1lyr. 2yrs
Alr Cooled Slag et 1420 5430 5435 — o
-Adr Cooled Blag | seb i3 5430 5426 -~
Air Cooled Slag 27.5 .63 5.20 6.05 5.88
Air Cooled Slag 5046 1.20 5,05 5.42 5,08
Mr Cooled Slag|  50.6 463 6.0 6.10 5.8}
Mr Cooled Slag T9els L2 | 520 5,68 5,38
Adr Cooled Slag| 7944 he63 | .0 buk2 5.92
Air Cooled Slag 99.3 1.20 5,20 5.55 5,19
Air Cooled Slag | 99.3 £.63 5.78 6428 belds
imtraatgﬂ R ﬁﬁﬂe 5-17 5;@ 5»12




Table &4

The pH Velues As Influenced By Slag and Limestene Trsatmaents On Yommouth Loany Sand Seil (Marlboro)
In Field Experiunents, 1948 - 1951

518 Sleg -

Passing Applied

00 Time ilapsed Detwesn Treatment and {

_Troeatient Mesh Soil Sampling
Screen
per gcent | Tons/acrs 2 pos. 1yre 2yrs. | 3 yrs.

Aly Cooled Zlag 146 1.65 S48 535 5450 S5e52
Coarse Limsestous 22.6 147 el ; 5475 S5 5*63
Adr Cooled Slag 1ha6 6,10 5«18 5425 5435 S5e40
Goarse lLimesione 2246 5.5"- 5181 6.10 i 6.29 6.@
Air Cooled 3lag | 50.6 1.65 530 5,55 5450 | 5.60
Eediun Limesione 2? .l 3.01&-7 5.25 5025 5&33 ‘ 5019
Hedium Limestone 2T o2 5a54 5.85% 5.85 595 6.06
Alr Cooled 3lag 794 1.6% 520 5.73 : 5.13 5022
Fine Limsstone 77.5 lok? 5Q@ 50&5 6&09 5&53
Fine lLimsstons F1e8 Se 54 §053 éoﬁa . 6;&5 éc’n&
Untreated - Kone 5489 Le35 5402 Le92

KOTHs  Only one replicale analysed.
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n-mwmmummmmm«mmmm(ww}

In Fisldi Expervinente
Biag Exchangesble Cations
Pndn md ‘ m.a. w m g soil

1
i

B B 2
- m ] 2mo.g 1 yr 2 ma
Alr Cooled Slasﬁ kb 0.58 2,03 1¢75-

sir Goaled dlag| .6 | 26 | 200 | 10 | 14 Jaus | our Jouss o0 ]
Mr Cooled Slag| 27.5 | 0.58 | 2.4 | 1.57 | 206 |1.47 | 058 Jo.s0 | 0.00
Mr cooled slag] 275 | 236 | 2.2 | 165 | 1,66 [159 [ ous Josr | o0
Mr Cooled slag| 50,6 | 0.8 | 17 | 1.62 | 2.5 L7 |00 Jous |o.0
Kir Cooked Blagl 0.6 | 2.6 | 1.97 | 1.0 | 2,00 |25 o35 Jo.ss | o.00
Mr Cooled Slag] 79.4 | ©.58 — | 146 {263 {191 | 167 Jous |o0.00
Alr Ceoled Slag| 794 2.16 21§ 1a2h | 1e45 11.56 | Oub (0.33 ] 0.00
Air Cooled Slag] 99.3 | 0.58 1.83 | 149 | 1.79 {1.98 | 0.69 [0.32 | O.00
Air Cooled Slag] 99.3 2.16 2,02 § 1.29 | Y65 (2,13 | 064 ]J0.56 0.01
Untreated — Hone 236 | 174 |1.52 Jl22 [0.86 [0.39  f0.00




Tahls &8

mw.mmummﬂgmmw Sandy (salistury)

2.99

o.80 1.8 142 1222 }1.68 |

2.99 2.3 {137 [1.83 {169
0.61 | 239 |15 |1 {1.%

2+99 - {43 ji8 j2.22




Tadle 69

The Exehangeable Cations As Influenced By Slag Treatmeuts on Matawan . Loam 5ol
Tn Plold Experinents Sandy Lotm Satl (Gerdova)

[ Slag g
Passing ipplied ble Cations after 2 uos.
Sereen / Lﬂ - B
por cent agre R 4
146 0.2 2.51 -
275  0.82 2455 b.ot
275 2.67 242 b.os
50.6 0.82 1.63 e
50,6 2.67 2ekiy pa11
79k 0.82 2.20 -
9ok 2.67 1.73 =
99.3 G.82 1.54 5
 9%.3 2.67 1,60 hel3
- Kone 2.39 e 10
- &
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Table 83

The Exehangeabls Cations end pX Values As Influenced Iy Limestome Trestments on Glenelg Losa
So0il in Greenhouse Experiments

Limestone Exchangeabls Catiens
of Lime ipplied ‘ : ' AILBEr 1L Banihe ]
Treatuent stone

doreen

sige ® | Tons/sere |
Limestons 4L=10 136 ] = -— ] - - -~
Limestons 4 - 10 Sa3 e — - e D
ILimestone 10 ~ 26 1336 50% 6.?‘; 1'85 9052 1011
Limestone 10 - 20 5423 6,00 6489 1.20 | 10.24 1.1%
Limestions 50 - &Q 1036 5.15 é'% 1,10 13039 1.%
Limestone Sg - &0 5023 5.52 70&6 . Q;W 12.75 lou
Limestone g 80 - 100 1.36 b4 T.06 0.87 10.76 1.01
Limestone 80 - 100 5.23 6.65 7.58 0.00 | 13.56 0.96
linestone ’I’hmgh <G 1.55 — — - ——— —
limesione Through 200} £al3 — - e c— .
Untreated - Kone 5.88 6.47 1.8 Q.28 1.11

411 values are averages of two replicsies

# A3 an example ™} -~ 10% indicates material passing through & screen with
4 meshes per inch and retained on a screen with 10 meshes per inch.
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Table 92

ste on Sassalves SL1t Lows Sodl (Shestertows)

“Foumd Sag |
Poumed Siag
Untreated

R




Table 92

Response of Corn and Wheat to Slag Twesiments on Chester 5i1% losn Soil (Sparks)

he gp..wwa:ga% dhest - 2 years after trestment
sFone/ (Heintive |2/ | heistive [
aure | Valw® (acve | Value®
108 12435 | 9k P ol B
2.38 | %6} &
301 ] 15 b | 104
285 | us pse| 9
109
99
119
90

.‘ )

305 1
2.86
3.08
| 2.7
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Rame
%ﬁwmt addreny

legree wd date
Late of birth

University of Maryland

Publiestiona
Positions beld

Vi%a

Pronk Lawvrence Bents, Jr.

BI08 Colesville Road, Silver 5 ,
Mazyland prine

Doetor of Philosephy, 1952
Janusry 3, 1920
Hagerstown, Marylend

Hommebore Heh Jchpol, Bosmaboro,

Datea

nte of Decres

sept, 19 B. 9, June 1942
&m@ wgg

¥eb, 154  Fh.O. June 1952
June 1952

Bone

Bublonal Sleg assooclation Follow,
Undveralty of Maxyland

Extension Solls Speclalist
University of Haryland



