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presence of organic matter, as shown in Table XIII, various soil
mineral materials were studied in relation to their activities upon
precipitated magnesium and calcium carbonates. Two hundred grams
of each of the finely ground mineral materials were used for the con-
tact treatments designated in Tables XIV and XV without steriliza-
tion in 500-cc Erlenmeyer flasks.

Weigner", in hig studies of absorption by silicates, which he con-
siders as a chemical reaction when regarded as an exchange of bases,
concluded that dehydration lessened absorption, and that fineness
of the silicate has but little influence upon absorption. In order to
include observations of the comparative activities of the original sub-
stances, with action subsequent to dehydration, the various materials
were ignited in platinum in a muffled furnace, for 16 hours. Gooch,
Rickert and Kerzirian” found that all water is driven from hydrated
silica in 30 minutes’ heating of small charges over an ordinary Bun-
sen flame, but because of the bulk of the charges used the ignitions in
the experiments reported were continued for an overnight period
of 16 hours. . . Water equivalent to that of hydration was restored,
and the m01stu1e made equivalent to that of the unignited matenals
Jjust before the carbonate treatments were applied.

Because of the usuval occurrence in soils of appreciable amounts
of titanium oxide and its close relationship to Si0. a pure form of
titanium ore, 98 per cent TiO., was included among the substances
used. The writer endeavored to secure acid-titanates, but was unable
to secure the ore sought. According to Hopkins®, of the 2 per cent
of the soldd crust of the earth other than silica and silicates, a large
part is due to the occurrence of titanium, and, quoting the Geological
Survey, he gives for an avei'age 5300 pounds of titanium for 2,000,000
-of soil in four loess soils from Illinois, Mississippi, Iowa and Missouri.
the writer has found large quantities of titanium in the Hagerstown
silty clay loam of limestone origin at the Pennsylvania Station. Dun-
nington” asserts that the element occurs universally. Hall® states
thal examinations of most sands show occurrences of rutile. Wait®”
found the element as a constituent of a large number of plant ashes
and natural occurrences of coal. He has also shown the writer data
from a number of analyses of clays, the TiO. percentages of which
vary from 2.8 per cent to 4 per cent,

Solutions of sodium silicate were also tried as to their action in
contact with the earthy carbonates. Hendrick’s” analyses of commer-
«cial water glass indicate that the substance is principally an acid sili-
cate, NaHSi0,, With the I to L dilution as used, there was no evolu-
tion of CO, secured at room temperatures, but the lack of any appar-
ent physical effect of the solution upon caleium carbonate, as con-
trasted with the slimy formation resulting from the magnesium-car-
bhonate treatment, was very uoticeable,
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DISCUSSION OF THE ACTIVITIES BETWEEN THE CARBON-
ATES AND SILICEOUS MATERIALS

Inspeetion of Tables XIV and XV demonstrates that the condition
of the siliceous materials with reference to their hydration has an ap-
preciable influence upon the activities shown, especially in the case of
clay. Tt is algo noted, however, that after ignition the silica seemed
able to recover sufficient water to effect its chemical combination with
the bases of the carbonates. Although in every case of ignition the
evolution of CO. from carbonate treatment is reduced, the action of
magnesium carbonate after ignition is still quite appreciable, and
greater throughout than the activity of calecium carbonate, as measured
by the evolution of C0O; The acid silicates, including even the magne-
sium silicate (serpentine), show a decidedly greater decomposing ef-
fect upon magnesium carbonate than upon caleium carbonate. There
scems to be no great difference between the measures of activity of
caleium and magnesium carbonates in combining with silt and hy-
drated SiO. (opal), but the greater affinity of magnesia for TiO, is
plainly indicated. The two loam soils of Table XIV are those of
Table I and for a year they had been in contact with excessive cal-
cium amd magnesium treatments. However, at the time of the treat-
ment given in Table XIV there were present no residual carbonates
from the original magnesium carbonate treatment of Table I. The
16-hour ignitions of the two soils were accomplished in a muffle fur-
naee as in the cases previously cited, but the gentle ignitions with
oxygen, which was used in an attempt to eliminate organic matter at
a temperature not effecting dehydration, were accomplished by gentle
relay heatings in platinum dishes in the open, a current of oxygen be-
ing supplied te the soil mass.

It is a matter of no great surprise that the calcium and magne-
sium carhonates in large quantities with large surface exposure
should act as do the more soluble carbonates, as shown by Morse and
Curry™, when brought into contact with acid or Lydrated silicates, re-
sulting in liberation of COs; but the decomposition of the two earbon-
ates, relatively insoluble in the absence of CO,, resulting from their
being brought iu exceedingly dilute solutions to the relatively insoluble
S8i0a or the reverse, is an interesting phenomenon. Aberson® concluded,
from his studies of the functions of absorption, that the phenomenon
is a function of the surface of colloidal substances. Weigner™ in his
conclusions as to the lack of effect of fineness of silicates in influenc-
ing their activities, considers the phenomenon as a chemical reaction,
and he noted the quick attaining of an equilibrium between the silica
“gels” and ammonium salts, The limits of the activities of the exces-
sive treatments of the earthy carbonates and siliceous materials
studied have not been as yet, either quickly or entirely attained
in our investigations, and the extent of the decompositions is the sub-
jeet of further studies planned. It was observed that agitations be-
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tween the periods of withdrawal of the CO. from the atmosphere of the
Trlenmeyer flagks, caused considerable inerease in the gas evolved
over that obtained by permitting the mixtures to remain in the flasks
without disturbance. The observations made by the writer have led
to the conclusion that the reaction shown to transpire as the result of
contact between magnesium carbonate and pure 8i0, and TiO; ig, con-
sidered as absorption, a chemical phenomenon rather than one of phys-
ical nature, '

Inspection of Table XV shows that the dehydration of pure
8i0. and Ti0. has a diminishing effect upon the decomposition of the
carthy carbonates. The degree of fineness of materials, and the ex-
tent of hydration, which the pure dehydrated silica seems capable
of recovering in some measure upon being moistened, are appar-
ently the factors controlling the extent of the phenomenon of decom-
position of the carhonates, especially of magnesium carbonate.

Since the data of Tables XIV and XV were tabulated it has been
found that some of the dehydrated materials, especially serpentine,
are increasing their activities, as measured by the CO, evolved. The
Ti0, of Table XV has subsequently been treated for 10 days with an
excess of caustic soda, then freed of the alkali and treated as was
the oviginal oxide with precipitated magnesium carbonate. At the
end of 104 days 140 milligrams of CO, were drawn off from 300 grams
of rutile. The finding concerning TiO, and SiQs; suggests parallel ac-
tivities of the oxides of Zirconium, Germanium, and other metals of
the same chemical group.

CONVERSION OF CaCO: TO SILICATES IN SOILS IN FIELD
PRACTICE '

Laboratory investigations reported in thig bulletin have shown
thut the magnesia of magnesium earbonate has a decidedly greater
aflinity for 8i0. and silicates, and for TiO,, than has the lime of cal-
cium carhonate; but the activity of calcium carbonate, though more
slowy is continued and extensive in the ultimate, especially in soils
rich®in clay. The cumulative conversions of caleium' carbonate to
forms other than carbonate in practice, are shown in Table XVI, the
analyses being from peroxide fusions by the writer upon soils of the
lime-treated plats of the General Fertilizer Experiments of the Penn-
sylvania Station, and are offered through courtesy of Prof. F. D.
Gardner, head of the Department of Agronomy of the Pennsylvania
Station, These analyses, as yet unpublished, are to appear in the
delayed 1911-1912 report of the Pennsylvania Station. The 2-ton-
per-gere applications of burnt lime were made every 4 years to the
corn, while the ground limestone treatments were made every 2 years
upon the eorn and wheat, the rotation being corn, oals, wheat and
grass. The analyses were upon composite samples of 40 borings,
10 from each of the 4 plats receiving each specified treatment. Of
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the total amount of lime added, an average of the three basic-form
treatments gives an acecumulation of 20.9 per cent of the aggregate
of treatments in forms other than carbonates.\ Of the conserved lime
from treatments, nearly 35 per cent ig found in siliceous and other
combinations other than caleium carbonate. As the CO. determina-
tions were made by boiling | minute with [-15 H,POQ,; without applica-
tion of a blank for activity of the acid upon soil organic matter, the GO.
results are undoubtedly higher than actual occurrence, and the abso-
lute amounts of the other combinations of CaQ are, therefore, greater
than they are shown to be by the analyses., Some small amounts of
the lime applied are probably combined in organic forms and much

TABLE XVII—Total K:Q per acre in limed plats of the Pennsylvania
Station after 32 years of treatment—Same samples us in
Table XVI (J. L. Smith method)

I'lat No.__ 1] 22 23 24 33 34
Manure a Ground
m ant| Manure G tons | Burnt lme Gypsum "
Treatment 6tony [Burnt B é tons & None 320 1hs. ”‘é‘fgf&“'{,
lime 2 tonsg
07 Inches| 75544 66574 66523 68253 72440 69164
[ AT 72645 70076 (68714 69678 67312 65653
1481 v G827 67721 66523 76186 606410 57705
021 214016 204371 201760 213062 206162 192412

a Kvery 4 years,
b Wvery 2 years.
has probably replaced potash in silicates, as shown in Table XVII.
These data were secured, at the request of the writer, by Messrs.
E. 8. Erb and W. Thomas, under the direction of Dr. Wm. Frear.

INFLUENCE OF TIME IN THE DECOMPOSITION OF MAGNE-
SIUM CARBONATE WHEN APPLIED TO SOILS

The indications from our work are that the retention in soils of
magnesium in the form of carbonates in determinable amounts is of
but brief duration, even with applications far in excess of require-
ments of practice. The first analyses of the rim treatments of the
precipitated magnesium carbonate in excessive amounts were made
8 weeks after the applications, and at that time the entire applica-
tions, equivalent to about 16 tons per acre of -fairly pure limestone,
had disappeared without interference from leaching, The magnesia
of magnesian lime would be expected to carbonate (Table VIII) and
act in a similar manner to the precipitated carbonate.

The delomite decomposition has been shown to be extensively,
if not entirvely, effected within 9 months, the first sampling period
after treatmgnt equivalent to 28,180 pounds of CaCQ, per 2,000,000
of soil, while the activity of magnesite under field conditions is being
made the subject of further study. It is to be expected that the mag-
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nesium carbonate of the more dense dolomite and magnesite will re-
quire more time for decomposition than the finely divided precipitated
magnesium carbonate, but their decompositions represent the identical
reaction and will eventually occur. The time required in the accom-
plishment of the last named reactions would vary, of course, with
the type of soil, the form and amount of treatment, and the mechan-
ical handling of the soil. According to the laboratory analyses em-
bodied in Table XIIT, considering the CO. evolved from the dolomite
treatment as coming from its magnesium carbonate content, in the
case of the alkaline clay, nearly 2 tons of dolomite per acre 2,000,000
pounds, would have been decomposed in practice during the first week
of contact. )

The determinations of the limits of the magnesia-silica reaction
and periods required for decomposition of various forms of magne-
sium carbonate, as influenced by soil type and composition, climatic
and other factors, are yet to be determined.

RELATION CF THE FINDING CONCERNING THE DECOMPOSI-
TION OF MAGNESIUM CARBONATE UPCN OTHER .
INVESTIGATIONS

Since the announcement by Loew™ of his hypothesis and the work
of Loew and May™ concerning the functions of calcium and mag-
nesium in plant growth, much pot work upon the subject has been
reported. Some investigators, notably those of the Imperial Univer-
sity and the Central Agricultural Experiment Station of Japan, have
reported results which were considered by them as confirming Loew’s
hypothesis, while various other investigators in' Europe and America
have concluded that Loew’s reasoning is fallacious and that his hypo-
thesis has not been substantiated. Varying results have been re-
ported from the use of soil and sand as media, while the treatments
of finely divided precipitated magnesium carbonate have given results
not in accord with those secured by the use of magnesite. In most of
the investigations reported either magnesite, precipitated carbonate or
sulphate has been used as a source of the applied magnesia.

Without entering into a discussion of the merits of Loew’s hiypo-
thesis, it would appear from the data submitted in this bulletin that
in many cases reasonings have been advanced upon the erroneous
assumption of the continued presence of magnesium carbonate sub-
sequent to its application to soils. The data presented indicate most
emphatically that the presence of the usual soil components is alto-
gether inhibitory to the continued existence of magnesium carbonate
as a mineral solid in soils, when the magnesium carbonate is applied
as the precipitated carbonate or as dolomite or magnesite.

It is apparent that when treatments of precipitated carbonate
were made upon natural soils, the existence of magnesium carbonate
was of but brief duration, while in the sand cultures the carbonate
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remained much longer, hecause of the lesser activity of magnesia
upon the relatively coarse grains of SiO. and because of the absence
of the acid silicates and titanjium oxide oceurring in clays., The same
would prohably apply to the sulphates and chlorides of magnesium.
Under all conditions the magnesivm carbonate of dolomite and mag-
nesite would probably remain longer than the carbonate of the pre-
cipitated salt before decomposition and conversion to silicate. How-
ever, the solubilities of magnesite and magnesium silicate (serpen-
tine) in carbonated water, are not greatly different, and there would
be no greab disparity between the amount of magnesia available to
plant growth from the native silicate and magnesite of equal fineness.

The solubility and fineness of a magnesium treatment have been
shown to be very important factors in determining its toxic effect.
Daikuhara™ showed that when lime is present in soils as calcium
arhonate, the necessary amount of magnesia when applied as mag-
nesium sulphate is so small that the best ratio becomes 60 to 1. Al- -
though magnesia is decidedly less seluble as the silicate than as the
original precipitated form, the fineness of the silicate resulting from
the reaction of silica gnd the precipitated carbonate would still give
appreciable availability of the magnesia through hydrolysis, as com-
pared to the magnesia derived by solution of the relatively coarse
mineral magnesite. The fineness of the original source of the applied
mugnesia would, though its influence upon the dissemination and sur-
face exposure of the magnesium silicate resulting from treatment,
affect the occurrence of magnesia available to plant growth. In other
words, with a definite amount of €O, in soil moisture, the magnesia
in solution would vary with the surface exposure of the silicate. Mag-
nesinm silicate devived from equal amounts of the magnesia as pre-
cipitated carbonate or magnesian lime would be more extensively
disseminated than silicates derived from magnesile or dolomite as the
source of the oxide, In soil cultures, then, the amount of magnesia
coming in solution to the plant would depend upen the source of mag-
nesin of the silicate and the amount of CO, present; the reaction of
carhonate decomposition belng shown to be reversible, resulting in the
hydralyzation and carbonation of the magnesium silicate.

The studies wpon the velative solubilities of mineral calcium and
magnesium silicates and the natural carbonates of the two clements
demonstrated that caleium silicate is about 2% times as soluble
in carbonated water ag magnesium silicate, and that ground lime-
Btone is about 134 times as soluble as native calcium silicate (Tables
VII.I and IX). Tt would therefore seem that where equal amounts
of lime and magnesia are found in soils, all of the lime in the mineral
form of calcium carbonate and magnesia as native or converted mag-
nesi.um silicate, the amount of caleium carbonate in solution and
a'mlnbl.n to plant growth would be more than 4 times as great as
magnesium carbonate (in terms of calcium carbonate, representing
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equal alkalinity), whereas, were both occurrences of calcium and
magnesium in the form of silicates, the ratio of the two compounds
in solution would be represented in terms of calcium carbonate by
2% to 1. The relations as to solubility are based upon assumptions
that the compounds are of same fineness.

It is evidently established by the .investigations here reported
that the relative influences upon plant growth of the occurrences of
lime and magnesia in soils, in their relation to each other, and jointly
to the  other essential elements, are entirely dependent upon the
amount and form (silicates or carbonates) of the calcium occurrences
and the amount of CO: in the soil to effect carbonation and solution
of the hydrolyzed magnesium, which in its solid, inorganic chemical
form in the soil mass is shown to be almost entir ely a constant; i e,
magnesium silicate. ‘

THE MAGNESIA-SILICA REACTION AS APPLIED TO PRACTICE

Given practical application, the research shows that when lime
and magnesia are applied to goils in amounts in excess of those re-
quired to correct soil “acidity,” magnesia is entirely converted
to silicates, while lime is found partly as carbonate and partly as sili-
cate, both of which are much more readily leached than is magnesium
silicate. Where excessive treatments of lime and magnesia are given,
as burnt magnesia-lime or as dolomite, or when these materials are re-
peatedly applied to the same soil, there will be at some future time
an accumulation of the more insoluble magnesium silicates, while the
lime will have been extensively lost by leaching. This accumulation
of magnesia above the amount of lime conserved would mean eventu-
ally a condition which would be toxic to plant growth, and which
would require remedial lime treatment in the future, though the soil
might still ‘be alkaline to litmus. Type of soil and climatic condi-
tions would influence the factor of time required for the attainment
of this probable toxicity. It is not apparent, however, that any dele-
terious conditions would be expected to materialize for many years
as a result of.the use of dolomite or burnt magnesian lime in the
‘amounts ordinarily used in practice, nor do we find justification for
giving preference to ground limestone over dolomitic limestone of
equal basicity in conservative farm practice of the present.
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SUMMARY AND CONCLUSIONS
PART I

The COs of “C. P.” precipitated magnesium carbonate, chemically
equivalent to check treatments of 8 tons per acre of calcium carbonate
in excess of the Veitch-method lime requirement, was dissipated by
contact with fallow soils of three distinct types during a period of
one year, without the interference of leaching.

The 8-ton-per-acre-equivalent applications of magnesium car-
bonate were decidedly toxic to wheat,

Repetition of the experiment under field conditions showed that
in all of eight instances magnesium carbonate equivalent to 28,180
pounds of CaCO;s per acre 2,000,000 of soil had been entirely decom-
posed at the end of 8 weeks without leaching, chemically equiva-
lent amounts of burnt lime, hydrated lime and precipitated calcium
earbonate being used as check treatments.

The precipitated magnesium carbonate exhibited mno physical
indications of the heavy {reatment at the end of 8 weeks, while
applications of chemically equivalent amounts of precipitated calcium
carbonate were plainly discernible to the naked eye.

The 8-ton applications of burnt lime per 2,000,000 pounds of soil
were shown to be completely carbonated within 8 weeks.

Magnesia was shown to be more readily converted to carbonate
in soils than is lime.

L e temporary toxicity usually attributed to magnesian lime and
precipitated magnesium carbonate treatment was shown to be due,
not to the persistence of causticity, which yremains but briefly.

The harmful effects upon wheat and tall oat grass shown in
Plates 1 and 2 were found to be due to finely divided and extensively
diffused magnesium silicate, and not to the applied niagnesium car-
bonate, which had been decomposed prior to the seedings.

Both the oxide and the precipitated carbonate of magnesium
were many times more soluble in carbonated water than the corres-
ponding forms of calcium; but in the case of the native mineral car-
bonates, limestone was 1.62 times as soluble as the -dolomite and more
than 3 times as soluble as the magnesite.

Decomposition of precipitated magnesium carbonate was found to
be appreciably effected overnight:by an alkaline loam soil under lab-
oratory conditions. It was shown that magmesia is decidedly more
active than lime upon the siliceous material of soils when the iwo
bases ave dissolved in carbonated water,
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An average of eight treatments each of ground limestone and
ground dolomite, of similar mechanical composition, and chemically
equivalent in each case to 28,180 pounds of CaCQ, per 2,000,000 of
soil, gave 21,844 and 11,680 pounds, respectively, of residual calcium
carbonate at the end of 9 months, though the limestone was 1.62 times
as soluble as the dolomite in carbonated water.

The influence of purity and fineness of the applied materials
upon the occurrence of residual carbonate is shown by the average
residue of 19,170 pounds of CaCO, per 2,000,000 of soil, 8 weeks after
application of chemically equivalent amounts of oxide, hydrate and
precipitated carbonate of calcium without leaching, as compared to
21,844 pounds of residual calcium carbonate, 9 months after treat-
ment of ground limestone of equal basicity.

That the decomposition of magnesium carbonate is not entirely a
funetion of solubility of the carbonate is indicated by the comparison
between the residual carbonates of limestone and dolomite treat-
ments.,

Amounts of magnesite, considerably in excess of the Veitch-
method lime-requirement indication were decomposed by moist con-
tact with each of the 3 soils of Table I.

If the magnesia-silica reaction be considered as a function of solu-
bility, the solubility of the silica seems as important as that of mag-
nesium carbonate in effecting of the reaction.

The solubilities of the mineral calcium and magnesium silicates
used were negligible in CO,free water at normal and boiling tem-
peratures,

Hydrolysis of calcium and magnesium silicates is accomplished to
an appreciable extent in carbonated water, calcium silicate yielding
much greater alkalinity than magnesium silicate.

An abundance of calcium silicate seems to function in producing
alkalinity as well in carbonated water as one-half of an equal amount
of calcium carbonate of the same fineness and of comparable purity.

Where an excess of CO; is maintained as the constant, the hydro-
lyzation of a mechanical mixture of the two silicates seems to be ef-
fected as though hydrolyses were accomplished separately.

With excess of CO. as the constant, the alkalinity produced by the
hydrolyzation of either of the two silicates varies with the mass of the
silicate. ‘

No conclusive proof of the existence of magnesium carhonate in
soils could be found in previously published data.

The occurrence of magnesia in the carbonate-free magnesium-
carbonate-treated soils was shown by extraction in the cold with HC,
sp. gr. 1.115. The carbonate-free wollastonite and serpentine used
gave large amounts of CaQ. and MgO dissolved by the same treat-

ment.
The observations have led to the conclusion that soil octivities
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extending over thousunds of years have completely decomposed any
reaidual carbonate of magnesium in virgin soils, and that applications
in praetice are soon decomposed, even under decidedly calcareous con-
ditions without drainage; that is, except for the minute quantities in
sotl moigture, resulting from hydrolyzation of silicates, or immediaiely
after carbonate treatment, before decomposition has been effected,
magnesium is not to be found in the carbonate form in surface soils.

The experiments indicate that with the greater occurrence of
clays and hydrated silicates in the upper subsoil, magnesium . carbon-
ate would be even more quickly decomposed there than in the surface
soil.

Possible exceptions to absence of magnesium carbonate, due to its
decomposition by siliceous materials, are noted in unstudied arid soils,
which, however, would appear to react as do humid soils, though more
extensively; in peaty soils, very deficient in silica; in the coarse sand
of the coustal plains, especially soon after magnesia treatment; and
where subsoil rock has not completely disintegrated.

The loss of magnesia from soils 18 shown to be attributable to the
hydrolyzation of magnesium silicate and its leaching in the bicarbon-
ate form. '

The greater loss of lime from caleareous soils is shown to be due
to the decidedly greater solubility of calcium carbonate over that of
magnesium silicate, while in “acid” soils the lime lost is also greater
than the magnesia, because of the more ready hydrolysis and carbon-
ation of caleium silicate over that of magnesium silicate.

The application of soluble, neutral sulphate and chloride in solu-
tion, and in form of paste, to insoluble ealcium silicate, resulted in the
formation of insoluble magnesium silicate, with the liberation of lime
to the sulphurie acid radicle.

With the soluble magnesinm salt as a constant the formation of
the insoluble magnesium silieate was proportional to the mass of cal-
cium silicate used.

The above reaction probably explaing the temporary sterility fol-
lowing field treatment of Stussfurt salts without lime. '

PART II

In original studies as to the causes for the entire dissipation of
the CO: of magnesium carbonate when in contaet with soils, benzoate
of soda was used to maintain sterile conditions in the treated soils, but
it was found that this salt could not be used because of complications.

When in moist contact with an alkaline loam soil, previously re-
ceiving heavy treatments of precipitated magnesium carbonate, neu-
tral sedium benzoate was decomposed with oxidation and copious evo-
lutions of CO.. The same soil in its original acid condition acted in
the same manner,

Sand, both coarse and fine, clay, kaolin, silt and three soils pre-



201

viously excessively treated with MgCO, (Table I) effected the decom-
position of precipitated magnesium carbonate by moist contact at
room temperatures both with and without the presence of precipitated
caleium carbonate, each substance being alkaline and sterile by heat.

Dolomite in contact with the above materials under moist and
gterile conditions at room temperature also evolved CO,.

Pure alkaline SiOx hydrated and dehydrated, evolved CO. from
moist contact with precipitated carbonates of caleium and magnesium
and dolomite at room temperatures.

The magnesia of precipitated magnesium carbonate showed decid-
edly greater affinity for TiO. than did the lime of precipitated calcium
carbonate; the decomposition of magnesium carbonate being exten-
tively effected by moist contact at room temperatures with alkahne
TiO..

The constant decomposition of carbonate of magnesium observed
in the preliminary pot and field work seems due to the great affinity
of magnesia for SiQ,, hydrated silicates, and TiO.. :

Hydrated silicates gave greater decomposition before dehydration
than afterward, though appreciable decompositions were effected even
after dehydration.

Clay, opal, loam soil, kaolin, kaolinite, bauxite, hornblend, rutile,
silt, soapstone, serpentine, and C. P. aluminum silicate gave appre-
ciable decomposition of the precipitated magnesium carbonate before
and after ignition for 16-hour periods, the magnesium carbonate being
almost invariably more active than precipitated calcium carbonate
under both hydrated and dehydrated conditions.

Magnesium silicate (serpentine) was appreciably active upon
magnesium carbonate, indicating that the possible extent of the activ~
ity between soil and magnesium carbonate is far beyond the limits to
which the reaction has been subjected in our field experiments.

Soils strongly alkaline from excess of calcium carbonate effect the
decomposition of magnesium carbonate.

Citations from unpublished analytical results secured from the
Pennsylvania Station plats show that the action of burnt and car-
bonated lime upon siliceous materials, with formation of s111cates of
calcium, is extensive and cumulative in field practice.

The finding concerning magnesium carbonate decomposition, when
applied to different pot culture work, has considerable bearing there-
on, explaining what otherwise would be decided variations and dis-
crepancies in previous work involving magnesia treatment.

The results indicate that ground dolomite might be used even in
excessive amounts without any immediate toxic effect upon plant
growth. However, the greater loss of lime by leaching of carbonate
and hydrolyzed silicates, would produce at some fulure time conditions
which would necessitate extensive liming to overcome magnesic poison-
ng. .
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