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Dolomitic or Calcit@l\ﬁm\e

N

Stdnley A. Barber, Agronomy\e\ wtment

Dolomitic limestone contains both
magnesium and calcium whereas calcitic
limestone contains very little magnesium.
A representative sample of dolomitic

limestone sold in Indiana may contain 21|
\\

per cent calcium and 11 per cent maanes1

um A common calcitic Timestone ma
cent\‘

tain 40 per cent calcium and 0.2
magnesium. The amount and ratio of ca] 1;/
cium and magnesium in the soil will Be\\
affected by the type of ]1mestone you
use.

for plant uptake in Indiana soils are
held as exchangeable cations (individual
calcium and maqnes1uﬁ£ﬁdhs) on the soil
clay and organic mat é{\pg ticles. The
capacity of the %;E\ae d grganic matter
to hold these ex able calcium and
magnesium catygns is “termed the cation
exchanae capat1tv/ \The exchange capacity
is usually given in /terms of milliequi-
valents <8I§$§gr*ms, and this may vary
0 milliequivalents per
100 g(am§g¢h\ ineral soils. The magne-
sium ccupy 5 to 30 per cent of the
poss1b1ef§;£es with calcium, potassium
and hydrogen occupying most of the re-
mainder. There will always be more cal-

cium than magnesium present even with
additions of dolomitic limestone.

rial oT_the Lal S
The calcium and maggif;fﬁh\,a1]ab]e

Several people have conducted re-
search to determine the ratio of calcium
and magnesium that will give the best
plant growth. These researchers have

fé/nd that/the ratio can be varied from
q\glﬁ ounts of calcium and maanesium
eb\\ per cent calcium and 2 per cent

nggpes1um without affecting crop yield

lona as the total amount of exchange-

a@}e magnesium in the soil is nct too

Tow. The per cent of a cation such as
calcium on the soil exchange is called
the per cent saturation with that cation.

The results of research at I1linois
are summarized:

“"Results from the experiment with
four soils seemed to indicate that
the percentace saturation of the
soil with maanesium has little in-
fluence on the amount of magnes-
ium removed, but that the amount
of exchanoceable magnesium pres-
ent appeared to be the important
factor.”

Table 1 contains data on the effect
of per cent saturation on yield and com-
position of sovbeans of a qreenhouse ex-
periment on Muscatine silt loam soil.

Purdue agronomists have conducted
many experiments to determine the rela-
tion on crop yield of maanesium applica-
tion and magnesium level in the soil.
Twenty-eight field experiments were con-
ducted with alfalfa. Thirteen field ex-
periments were conducted with soybeans,
and two field experiments were conducted
with corn. In all cases, the magnesium-
treated and untreated plots received the

equivalent of 200 pounds P205 and 200
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Table 1. Effect of pef cent saturation on yield and composition of soybeans a/
Saturation with _Eﬁ§1jg;yl5{[“pjanp_H@}grlal

Calcium Magnesium Yield per pot alcium Magnesium
Y o 7 arams 4 <\® %

71 1 4.4 0.89 . 0.20

72 3 5.6 0.56 [ ~.0.28

68 6 5.5 0.56 NN /29

53 13 5.1 0.66 — ., 0.28

34 34 5.1 0.44 H//@/{\\“O.47
==l§==:=======:===:===:===§g=============2;2:=======.—..==S;ii:-::;iéi.{‘_/;-_g:.zE:: _____

a/ Results were obtained from a greenhouse experiment odzMUsCat1ne silt Toam soil.

pounds of K,0 per acre.
ments on-a]galfa only two gave an indi-
cation of yield response to magnesium
application, and none showed a signifi-
cant yield decrease. On most plots 60
pounds of maanesium was applied per acre.
The pgr cent saturation with magnesium
varied from 4.4 to 27.0 and averaged
12.1. The pounds of available magnesium
in the soil varied from 38 pounds to 377
pounds. One location showing a 9 per //
cent increase in yield had the highest(

Of the 28 experi- was not s1gnf¥1¢ant

/ \\ N

This soil contained
370 pounds @f\maqnes1um and had 9 per
cent maqnes1umCSaturat1on of the exchange
capacity. It had a pH of 4.7 and 970

pounds/0f<?a] ium per acre.

?gn Toam showed that neither calcitic
imestome nor maanesium affected the

CQ\n gqe]d sionificantly. This soil con-

ﬁiSec/nd corn experiment on Tracy

\§a1ned 288 pounds of magnesium per acre

and the exchance capacity was 19 per

magnesium content and a 10.7 per cent\\\\\\ ggnt saturated with magnesium.

saturation of the exchange capacity with
magnesium. It is doubtful that this was
a true response. The second location on
Coloma sand had a magnesium content of <)
65 pounds and a 6.6 per centiéatur$t1oﬁ/

of the exchange capacity. Y1e1d§\were
increased 13 per cent. /kﬁ\ N
SO

No significant chana

in sogbean
yields resulted from apo{?cai?on of 45
pounds of magnesium per

cre 13 Tloca-
tions. The amount of" thhesigm in these
soils varied from 89 to 382 pounds per
acre and the per cent magnesium saturatio
varied from 9\? to( 23‘6 and averaged 14.4.
AN N S/

On a cor EXperim~nt on Newton fine
sandy loam, maunes%um sulfate was applied
to give 72 pouﬂd§§of magnesium per acre
(Table 2)\\w$ix tons of finely ground
(+100 mesh) limestone was used. A1l
plots rece1ved\édequate amounts of nitro-
gen, phosphorus and potassium. The aver-
age increase of 6.5 bushels to the lime-
stone application was significant sta-
tistically. The increase from magnesium

N4

n

The results of these field and
areenhouse experiments indicate that we
are not likely to reduce yield by apply-
ina too much magnesium in the form of
dolomitic limestone. They also indicate
that we are not likely to get a response
in yield to maanesium unless our soil is
very low in available maanesium.

In recent vears some soil testing
services have been determinino the
amounts of available calcium and magne-
sium in the soil and then recommending
liming with either calitic or dolomitic
lime to adjust these two nutrients to a
certain ratio. For example, some labora
tories make recommendations on the basis
of the per cent saturation of the soil
exchange capacity. These laboratories
frequently recommend that the soil ex-
change capacity contain 75 per cent cal-
cium, 10 per cent magnesium, and 2.5 per
cent potassium.
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Tahle 2. The results of a corn experiment on Newton fine sandy loam
Treatment Yield Increase

bushels per acre/,

None 72.0 /———~~\\T,jfﬁ?*’

Magnesium sulfate 74.6 ((‘\<ii>2.6

Calcitic limestone 79.1 QN 7.1

Magnesium sulfate + calcite limestone 80.5 — 0, 8.5

== = ---‘-_—‘—-__=—--—--~=__--========-‘---==.f—73—_ /// ‘(’?‘\é“‘-“_—-“"‘;’::

This means that, if a soil has an
exchange capacity of 15.0, the pounds
per acre of these nutrients these labora-
tories believe should be in the soil are
4500 pounds calcium, 360 pounds magne-
sium, and 300 pounds potassium.

Many Indiana soils with an exchange
capacity of 15 may contain 500 or more
pounds of magnesium even though they
still need liming.
sium than these laboratories believe
should be present. Because of this,

expense and haul calcitic limes r

—Plant
[

This is more magne- s
\\\\ ;d/d : ed .

Therefore, it grows to 2 per cent or less
of the amount shown in pounds per acre
on a soill(test. If we have 1000 pounds
calcium and 300 pounds magnesium, the
root grows to 20 pounds of calcium and
6 pgund§\Qf\magnesium. This is not
enough for|a 150 bushel corn crop that
requires 25-30 pounds each of calcium
and magnesium. These two nutrients are
ied to the root by a second method.
absorb about 250 pounds of water
every pound of plant dry matter pro-
This water flowing to the root

ries these nutrients up to the root sur-

they advise the farmer to go to the*&d&g§\>»1 ntains calcium and magnesium and car-
tone from\
“ |

great distances instead of using the

dolomitic Timestone he has availab1é§19é?/

cally.
. Ny

There is no research justification
for going to the added expgnseitgﬂﬁ‘tain
a definite calcium-magnesium ratio in
the soil. Research indicates that plant
yield or quality is not‘appreciably af-
fected over a wide range of calcium-
magnesium ratios in the soil.’

The plant (pot\g§§§éﬁ selectively
absorbs the nutrients. It is able to
get the re]at}vg~pfbp6rtion of nutrients
it needs evengi?gugh the ratio in the
soil fluctuates ly. It is fortunate

to
for us(tggtitbe plant has this capability.
N NN

Interpreiﬁﬁﬁ\sﬁfl Tests for Calcium and

Magnesium -

NUES
~

The calcium and magnesium in the
soil must move to the plant root to be
absorbed, or the root must move to these
nutrients. The root system of field
crops occupies 2 per cent or less of the
open spaces between soil particles.

face. We found that soil solutions of
Indiana soils average about 25 pounds of
each of calcium and magnesium per million
pounds of water where soils are limed.

A crop uses about 3 million pounds of
water per acre. Thus, on the average
well-Timed soil, more calcium and magne-
sium is carried to the root surface than
the crop needs. We have shown that cal-
cium accumulates outside the root. The
amount in the soil water varies with many
soil properties, such as organic matter
content, soluble salts, kind of clays

and amount of calcium and magnesium on
the exchange sites.

These uptake processes were dis-
covered at Purdue during recent years.
Considerable developmental research will
have to be done before the results of
this basic research can be used routine-
ly for liming recomendations. Hence,
we are not making all the measurements
needed to use this concept.



What to Do

Whether to use calcitic or dolomitic
limestone depends on several factors:

(1) If you know only the pH and
lime requirement, use dolomitic Timestone
at least once in every four times lime-
stone is applied.

(2) If the magnesium level is 100
pounds per acre or more, apply calcitic
or dolomitic lime.

(3) If the magnesium level is be-
low 100 pounds per acre, it may be ad-
visable to use limes containing some
magnesium.

A~ /
N V)
<\ Y /
{
N\
AN \\\
U

(4) Don't worry about getting too
much magnesium on the soil.

N4

Determination of Lime Requirement’
remen’

[/ R

The determination of calci m, magne-
sium and exchange capagit§§make it pos
sible to calculate the 1ime needed. How-
ever, most state laboratories measure the
amount of hydrogen that needs to be dis-
placed and in this way arrive at the lime
requirement. They get the same result
as when the lime requirement is calcu-
lated from the exchange capacity and
available calcium and magnesium.

N
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