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BULLETIN No. 478.

SOURCES OF AGRICULTURAL LIMING
MATERIALS.:

R. C. COLLISON.

INTRODUCTION

A number of factors are in operation today which make the agri-
cultural lime situation somewhat different from that of several
years ago. Prices have advanced and transportation charges have
increased, while inefficient transportation service renders it difficult
for the farmer to secure adequate supplies of necessities. At the
same time, the recognition of the need of many soils for basic material
is more pronounced so that the whole subject of lime and liming
has never been so important. The change in the economic situation
makes it more essential than ever that the farmer should be able to
secure liming material quickly and at the lowest cost possible. This
year many companies producing liming materials will be forced to
cancel orders because they will be unable to ship their product.
This probably means many farmers will not use lime this year, and
if the situation does not improve production will be decreased on
those soils which require the addition of lime for the best results.

In the light of these conditions, it was thought desirable to furnish
as complete a list as possible of producers of liming materials serving
the farmers of the State. Many times, if several sources are avail-
able, one can secure liming material more economically by knowing
these sources and calculating comparative values.

NECESSITY OF LIME

" The necessity of lime on many soils of the State is generally
recognized. Unfortunately, in those sections where it is needed
most, there are either no supplies or very inadequate supplies of
lime. The economic maintenance of soil fertility depends on the

1 For a more detailed and complete discussion of the subject of ground limestone
and its agricultural use see Bulleting Nos. 400 and 430 of this Station.
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production of legumes and good crops generally. Many of our most
valuable legumes require a large available supply of calcium and
a soil of alkaline reaction.

At least 50 to 75 per cent of our soils would be distinctly
benefitted by the addition of suitable basic material. It has been
satisfactorily demonstrated that a large majority of the soils of
the southern half of the State would yield good crops of clover :
and alfalfa if the necessary conditions were met, conditions which-
include drainage and lime. Liming material on most of these soils
is absolutely essential to the production of these crops.

THE KIND OF LIMING MATERIAL TO USE

There has been much discussion of the comparative merits of
various forms of basic material for soils. In general, the matter
can be summed up in the single statement: Use the form which
is most economical under local conditions. Whether this will be
burned lime, hydrated lime, ground limestone, or lime by-products
will depend on the following conditions: (1) grade of material as
shown by the total available neutralizing ingredients per ton and
‘expressed by the so-called calcium carbonate equivalent, (2) first cost
of material, (3) transportation charges per ton, (4) ease of handling,
and (5) distance material has to be moved to farm.

When all five points are considered, a good grade of ground
limestone (one having a calcium carbonate equivalent of over 90
per cent) will be found, in the majority of cases, to be most economical.
However, there are instances in which, for one reason or another
some other form of liming material will be more economical as for
example in the case of a long haul, high freight charges, excessive
prices, or a poor grade of available supplies.

FINENESS OF MATERIAL

The fineness of the material to be used should depend somewhat
on the amount applied. This is particularly true of ground lime-
stone. If a small application of 500 to 1000 pounds per acre is
made it may be well to have a finer product than if a heavy appli-
cation is made such as two tons or more per acre. In the former
case, a product practically all of which passes a 40-mesh screen
would be preferable, while in the latter case, one passing only a 10-



mesh screen would be fine enough. In general, however, it will
be more economical of labor to apply two tons once every three to
five year rotation than to supply a small quantity each year.

MAGNESIUM LIMESTONES

On the large majority of soils there is no reason for discriminating
against magnesium limestones. Based on its chemical action,
84 pounds of magnesium carbonate will have the same neutralizing
effect on soil acidity as 100 pounds of calcium carbonate, so that
in this respect magnesium stones are superior to calcium limestones.
The maximum, percentage of magnesium carbonate found in the
common limestones of New York is about 45, so that even in the
case of such a ‘‘dolomite,” there would still be some 50 to 55 per
cent of calcium carbonate. There are many good magnesium
limestones in the State.?

LIMESTONE SCREENINGS AND CRUSHER DUST

Many large companies have a great supply of material as a
by-product from the production of crushed stone and frequently
this material is of very fair grade and can be obtained cheaply.
For example, one company is prepared to furnish such material
in bulk car lots at $1.00 per ton. The material usually runs from
one-fourth inch pieces down to fine dust and if applied in quantities
of two tons or more per acre would be a very good source of lime,
providing analysis did not run too low.

BUYING LIMING MATERIAL

In the case of ground limestone, it is usually cheaper to buy
in bulk, that is by the car load. If much liming is to be done and
if applications of from 1 to 3 tons per acre are to be made, it will
be well worth while to buy in car lots. The cost of sacks and of
the labor involved in sacking adds greatly to the cost of the material,
usually from $2.00 to $4.00 per ton. Ground limestone may be
purchased at such a time that it can be hauled directly to the field
and applied; or it can be stored, as it keeps indefinitely, altho it should
be protected from rain.

2 Technical Bulletin No. 47 of this Station.
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In buying any kind of lime material, what is desired is the greatest
amount possible of available calcium per dollar invested.

CALCULATING COMPARATIVE COST OF MATERIALS

The farmer often has several quotations on different products
varying in quality, price, freight rates, and hauling distance. It is
always desirable to know which of these products would be most
economical when all factors are considered but many times this is
a difficult matter to determine. In the first place, analyses of
material are not uniform; then the producers guarantee and the
actual analyses do not always agree; and, again, different lots from
the same quarry or kiln may vary considerably. If the actual
calcium carbonate equivalent of the material was known, it would
be a relatively simple matter to calculate comparative costs laid
down in the field.

Table 1 has been prepared to aid in making such calculations.
To use this table, it is necessary to know the following: (1) the
approximate calcium carbonate equivalent of the material, (2) the
original cost of the material per ton, (3) the freight per ton to
destination, and (4) the approximate cost of hauling and application.

If two or more samples are being considered on which any of
above items are the same, these items can be left out of the
calculation. That is, if two products are being compared on
which the freight per ton is the same, or on which the first cost
per ton, or any other item is the same, this item does not have to
be taken into account. Such a calculation will of course, give the
comparative ratio of cost only; that is, it will show which of two or
more products is the cheaper to buy. If the actual cost per unit
of material is desired, all the above items must be taken into con-
sideration.

The sum of the above items make up what may be called the
total cost per ton of material. The calculations given in the table
are figured for each $1.00 of total cost per ton and on a basis of 100
pounds actual calcium carbonate for percentages of calcium carbonate
equivalent ranging from 50 to 180. These percentages cover the
ranges of low grade and high grade limestone, magnesium limestone,
hydrated, and burnt lime, or any other material in which the total
carbonates or carbonate equivalents are known.



CALCIUM CARBONATE EQUIVALENT

By this term is meant the total neutralizing ability of any material
expressed in percentage of CaCO; (caleium carbonate). Analyses

TaBLE 1.— DaTA FOR CALCULATING COMPARATIVE CosTs OF LIMING MATERIALS
HaviNg VaRIOUS CaLcium CARBONATE EQUIVALENTS RANGING FROM 50 TO

1

80 Per CeNT.

Cost of 100 pounds CaCOs per each $1.00 total cost per ton.

CaCO; [COST 7l caco; | 905 || CacO Cost ox|| caco, {OO5% OF
E%m;’s: POUNDS EQUI;"; POUNDS ffEU;;; POUNDS i%tg;fs' | POUNDS
ALEN CaCO; || M CaCOs CaCOs CaCOs
Per Cent | Cents Per cent | Cents Per cent Cents Per cent | Cents
50....... 10.00}{| 90.. 5.56({130....... 3.85|[170. .. ... 2.94
5l....... 9.80|| 91... 5.50(1131....... 3.8201171. ... .. 2.92
52... 9.62(| 92....... 5.44(132..... .. 3.79||1172. ... .. 291
53... 9.43]| 93....... 5.37(|1133....... 3.76(|1173.. .. .. 2.89
54....... 9.27|| 94....... 5.32|{134....... 3.73||174 ... ... 2.87
55....... 9.09|| 95....... 5.26|[135....... 3.70||1175. ... .. 2.86
56....... 8.93|| 96....... 5.21|[136....... 3.68(|1176. ... .. 2.84
57....... 8.77)| 97....... 5.15(|1137..... .. 3.65|(177. ... .. 2 .82
58....... 8.63|| 98....... 5.10(|138 3.62|[178. ... .. 2.81
59....... 8.48}1 99....... 5.05{(139.. 3.60(|1179 ... .. 2.79
60....... 8.33|{100....... 5.00((140.. . 3.57(|1180. .. ... 2.78
61... 8.20(101....... 4.95|(141....... 3.55
62.. 8.07|[102....... 4.90{(142....... 3.52
63... 7.94{[103....... 4.85|{143....... 3.50
64... 7.82(|104. 4.811|144..... .. 3.47|| -
65....... 7.69|(105.. 4.76|{145..... .. 3.45
66....... 7.58)(106. . 4.72||146....... 3.42
67....... 7.47)1107.. 4.67||1147..... .. 3.40
68....... 7.36}{108. . 4.63||148....... 3.38
69.. 7.25|(109. 4.58(|1149..... .. 3.36
70.. 7.14({110..... .. 4.54{(150....... 3.33
Ti....... 7.04[|111..... .. 4.50{|151....... 3.31
72....... 6.95(|1112....... 4.46}{|152....... 3.29
73.. 6.85(|113. 4.43[|1153....... 3.27
4. ..., 6.76{|114. 4.39([154....... 3.25
T5....... 6.67|(115....... 4.35(|1165....... 3.22
76....... 6.58)|116....... 4.31||156....... 3.20
T7....... 6.49||117. 4.28||157.. 3.18
78.. 6.41{|118....... 4.24|[158....... 3.16
79....... 6.33{|119....... 4.20|{159....... 3.14
80....... 6.25(1120....... 4.16|[160....:.. 3.12
8L....... 6.17|{121. 4.13||161.. 3.11
82....... 6.10{{122.. 4.10(|162....... 3.09
83.. 6.03{|123....... 4.07(|1163.... ... 3.07
84....... 5.95|[124....... 4.03||164.. .. ... 3.05
85....... 5.88|{125.. 4.00({165.... ... 3.03
86....... 5.82|[126.. 3.97{|166....... 3.01
87....... 5.75(|127. 3.94||167.... ... 2.99
88....... 5.68||128....... 3.91|i168.. ... .. 2.98
80....... 5.62[|129....... 3.88|1169....... 2.96
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differ in method of statement. Many companies handling liming
materials will give the calcium carbonate equivalent or other analysis
when requested to do so. If such analysis is stated in terms of
calcium and magnesium oxides, multiply the percentage of calcium
oxide (CaO) by 1.8, and the percentage of magnesium oxide (MgO)
by 2.1; then add these two results together, and the sum will be the
calcium carbonate equivalent of the sample.

If the analysis is stated in terms of calcium and magnesium car-
bonates, multiply the percentage of magnesium carbonate by
1.2, and add this to the percentage of calcium carbonate. The
sum is the calcium carbonate equivalent.

EXAMPLES

In the table, the first column gives the percentage of calcium
carbonate equivalent and the second column the cost of 100 pounds
actual calcium carbonate per $1.00 total cost per ton.

Ezample 1.— It is assumed that two products, both ground lime-
stones, are under consideration. One of these analyzes 85 per cent
and the other 95 per cent calcium carbonate equivalent. The
former costs $2.50 at the quarry, the freight rate is $2.00 per ton,
and it costs $1.50 a ton to haul and apply it to the land. The latter
costs $3.00, freight $2.50, and hauling and applying $1.50. This
gives the 85 per cent product a total cost of $6.00 per ton, and the
95 per cent product a total cost of $7.00 a ton. Looking up these
two analyses in the table, we find that in the case of the 85 per cent
grade, 100 pounds CaCO; cost 5.88 cents, and in the case of the
95 per cent grade, 100 pounds CaCOj; cost 5.26 cents for each $1.00
total cost; or for

$6.00 total cost, 6 x 5.88 cents = 35.3 cents, and for
$7.00 total cost, 7 x 5.26 cents = 36.8 cents.

Therefore, under these particular conditions, the 85 per cent
grade would be a little the cheaper. Different conditions, of course,
might reverse this.

Ezample 2.— Again, it is assumed that a burned lime, a hydrated
lime, and a ground limestone are under consideration.

The data on the burned lime sample are as follows: CaO, 95.6
per cent; cost per ton, $12.50; freight per ton, $3.00; and hauling
and applying $1.50 per ton. The calculation follows:
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95.6 per cent CaO x 1.8==172.0 per cent CaCO; equivalent.

$12.50 plus $3.00 plus $1.50 = $17.00 total cost per ton.

From the table, 100 pounds 172 per cent CaCOj costs 2.91 cents
per $1.00 cost per ton.

Therefore, $17.00 total cost x 2.91=49.5 cents, cost of the
material.

The data on the hydrated lime sample are as follows: CaO,
72.2 per cent; cost per ton, $15.00; freight per ton, $3.00; and
hauling and applying $1.00 per ton. The calculation follows:

72.2 per cent CaO x 1.8 = 130 per cent CaCO; equivalent.

$15.00 plus $3.00 plus $1.00 = $19.00 total cost per ton.

From the table, 100 pounds 130 per cent CaCO; costs 3.85 cents
per $1.00 cost per ton.

Therefore, $19.00 total cost x 3.85=73.2 cents, cost of the
material.

The data on the ground limestone sample are as follows: CaO,
30.0 per cent; MgO, 20.7 per cent; cost per ton, $3.00; freight per
ton, $3.00; and hauling and applying, $1.50 per ton. The calculation
follows:

30.0 per cent CaO x 1.8 = 54.0 per cent CaCO; equivalent.

20.7 per cent MgO x 2.1 =143.5 per cent CaCO; equivalent.

54.0 plus 43.5 = 97.5 per cent CaCO; equivalent (total).

$3.00 plus $3.00 plus $1.50 = $7.50 total cost per ton.

From the table, 100 pounds 97.5 per cent CaCO; costs 5.12
cents per $1.00 cost per ton.

Therefore, $7.50 total cost x 5.12 = 38.4 cents, cost of material.

In this example, the ground limestone would furnish the cheapest
supply of calcium carbonate. :

These examples are merely given to show the method of calculating
comparative costs, and may not at all represent actual conditions.

PRODUCERS OF LIMING MATERIALS

In compiling the lists of producers who supply the farmers of
New York State with liming materials, it was the endeavor to make
them as complete as possible; however, undoubtedly a few have
been overlooked. The author here wishes to thank the Farm
Bureau Agents of the State for their cooperation in helping to bring
up to date the lists given in Tables 2 and 3.
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TaBLE 3.— PRODUCERS OF LiMING MATERIALS QUuTSIDE NEW YORK STATE.

Nave

ADDRESS

LocaTioN OF
QUARRY

. Clifford L. Miller

. Grangers Lime Co..........

. Stearns Lime Co...........
. Bessemer Limestone Co
. J. E. Baker Co
. Carbon Limestone Co.......
. Clydesdale Lime & Stone Co.

Edison Portland Cement Co.

. Kelley Island Lime Co......
. McKeefrey & Co...........
. New England Limestone Co.
. Norwich Chemical Co
. Pownal Limestone Co
. Vermont Marble Co
. Palmer Lime & Cement Co.. .

280 Madison Ave., N. Y. City.
Hartford, Conn.............

Danbury, Conn.............
Youngstown, Ohio...........
Bambridge, Pa..............
Youngstown, Ohio
Pittsburg, Pa...............
Stewartsville, N. J...........
Cleveland, Ohio.............
Leetonia, Ohio

Rutland, Vt................
New York City and York Pa.. .

'W. Stockbridge,
Mass.

W. Stockbridge,
Mass.

Danbury, Conn.




