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Effect of Application of Calcic Materials on Soil Reaction*

5. LOGAMATHAN! and K. K, KRISHMAMOORTHY?

Tiie offect of different forms and levels of liming materials on soil resction was
studied. Calcium carbonate. calcium hydroxide and calcium oxido were added to rep-
rosoniative black, red, alluvial and loterite soils at two levels namely 3 tons, and G
tonsfha. Moistuio leval was maintained at field capacily. Soil samples  were drnwn ‘ot
ditfaront periods of incubation ond pH was estimated, The increase in pH due to appli-

cation of liming material was higher in laterite soil and low in Dblack soil.

Calcium

oxide was found to couse the maximum shift in pH followed by calcium hydroxide and

calcium carbonate. Application of six tons of liming material resulted in greater incrosse
in pH than three tansfho. The values for pH registered an increase In initial stege and

then there was o drop in pH values, followed by steady increase thersafier.

The most important chemical test
for a soil as a medium for plant
growth is perhaps its pH value. The
solubility and availability of many nut-
rients are closely dependent upon soil
pH. Many liming materials are recogni-
sed for increasing soil pH and bringing
about desired conditions but no con-
clusive information is available with
regard to the comparative merits,
demerits and efficacy of different
liming materials. On the other hand,
overliming will bring ionic Imbalance
and ion antagonism in soil. There-
fore this study was undertaken to
determine the relative affectiveness of
various liming materials at dilfetent
levels of application to various soil

types.
MATERIALS AND METHODS

Eleven representative suface soil
samples (0-22 cm) differing in pH

e e

consisting of black, red, alluvial 'a_n_d
laterite soil groups were collected
frem all over South India.

The commonly used himing mate-
rials like calcium carbonate, calcium
hydroxide and calcium oxide were
employed. Two levels of liming viz,,
3 tons and G tons of calcium carbo-
nate per hectare were applied. The
quantities of calcium hydroxide and
calcium Oxide applied wers on equal
neutralising value taking calcium car-
bonate as 100.

Two hundred grams of soil weas
weighed intc heakers and calculated
quantities of liming materials were
added. The water holding capacity of
the elaven soils was determined by
Keen-Raczkowskicup measurement and
calculated quantities of distilled water
were added to the so0il to maintain
the moisture at the water holding
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capacity level. The beakers were kept
at- room temperature and the moisture
level was maintained daily by adding
the required amount of distilled water
lo compensate for loss due to evapora-
tion and stirred thoroughly. Appropri-
ate control- without adding liming
materials was also run. ’

Soil samples from the beakers
were drawn on 10th, 20th, 40th, 60th
and 80th day after the starting of the
experiment. The pH of soil samples
was determined with the Beckman pH
meter using a soil : water ratio of 1:2
(Jackson, 1967).

FESULTS AND DISCUSSION

The pH wvalues determined at
/arious stages are given in Table |-
The pH values of soils under different
reatments varied from 7.6 t0 8.9, 6.5
0 85,641t083and5.1t085 in the
:ase of black, red, alluvial and laterite
oils respectively. A general increas in
\H values was observed dus to liming
.naterials but the magnitude of increase
varied according to the soil group,
type of liming material and doses
used. The data were analysed statisti-

cally.

1. Effect of soils: Among all
soils, black soils, ranked first followed
by red, laterite and alluvial soils. This
was based on the pH recorded after appl-
ying liming material and did not take
into account the actual increase over
the initial pH. This increase in pH
mnight have been brought about by
‘eplacement of H fons by Ca ions in
he exchange complex. Meclean er a/.
1964) noticed that addition of lime
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decreased both exchangeable actidity
and the pH dependent acidity.

In the present study the increase
in pH was found to be greater in
soils with low initial pH than those
with a high pH. The lowest increase
in pH was observed in the case of
black soils.

This could be attributed to the
high initial pH and calcium status.
Laterite soils would represent the other
extreme because of the very low ini-
tial pH, negligible content of calcium
and high organic matter content;
even the higher dose of 6 tons/ha of
liming material might have been a
trifle in such acid soils. A similar view
was expressed by Varghese and Money
(1865) for soils of Kerala State which
are acidic.

2. Effect of forms of liming
materials. The action of liming mate-
rial in increasing the pH might be
through the Calcium-carbondioxide
pH equilibrium in soils as suggested
by Bradfield (1941).

In the present investigation all
the liming materials increased the soil
pH significantly compared to untreated
soils, Among the three forms, cal-
cum oxide was more active than the
other two. Calcium carbonate was
least effective. This couid be due to
the poor solubility of calcium carbo-
nate. The better action of calcium hy-
droxide than calcium carbonate was
also due to higher solubility and
fineness, The study of Hovyert and
Axley (1952) on Maryland soils lends
support to the present findlings.



TADLE |

LOGANATHAN and KRISHNAMOORTHY

Progressive chings in soll pH

S.Na.

Soil yroup  Treals

and locality ment

-

Day nf obaervation

10tk .
Z0th
&0th
GOth

20tk

(1) (2) (3)  (4) (5)(6) (7) (&)
1. Dlnck
1. Poclamoelu L0, E£.4 8.6 8.1 7.7 8.5
2 " LiDe 8.6 0.6 8.2 8.1 BB
3. " LDy B.7 8.7 8.3 8.3 8.0
4, " LaD; 8.8 8.2 8,3 8.4 8.7
5, i LDy 8.7 8.7 8.3 8.5 8.7
G. T LsD; E.8 B.8 8.2 8.5 8.7
7. Medikerepura L,D; 8.0 8.1 7.6 8.0 8.3
g. o LD, 7.9 8,0 7.6 7.9 8.4
9. " LsDy 8.1 8.3 7.7 8.1 8.1
10, " LD, 8.4 B85 7.8 8.2 8.1
1. " L.Dy 8.2 8.4 7.8 8.1 8.1
12, o LDy B.2 8.3 7.8 8.1 8.0
13. Chowtapally LD, 8.3 8.5 8.1 83 8.4
14. LiDs B.4 8.4 8.2 8.5 8.2
15. LDy 2.4 86 81 85 B.4
16. LDy B 6 B.7 8.3 8.4 8.3
17. v LDy 8.5 B.7 8.3 8.5 8.4
18. " L.Ds 8.7 8.7 8.4 B.5 8.4
Il. Red
19. Sathia-
mangalam LDy B.0 81 7.6 8.1 7.9
20. i Lb:. 7.7 8.0 7.5 7.9 7.8
21. " LD, 8.0 8.1 7.6 7.5 7.8
22. L.D, B.3 8.4 7.8 B.0 8.0
23, . L.y B.1 8.2 7.2 B0 7.9
24, . L,Ds B.1 B.2 7B B080
26, Tirupathi LDy 7.6 7.9 7.8 7.9 8.1
26, " Lp, 7.5 7.6 7.6 7.8 8.0
27. - LsD; 8.2 8.0 7.9 B.0 5.3
28. . LDy 8.1 8.1 7.9 8.1 8.2
29. " LsDy 8.1 B.00 7.9 8.1 8.3
30. " L,0D; B5 B 7.9 8.0 8.2
31. Manvi L,0y 6.7 G.B 65 7.5 7.5
372, . LiDg 7.5 7.2 7.1 7.8 7.7
=3, o LDy 7.8 7.6 7.2 7.7 1.6
a4, o LaD: 7.8 7.8 7.5 7.8 7.8
36, s LDy 7.6 7.6 7.4 7.6 7.7
36, " L.D. 7.8 7.8 7.6 7.8 8.0
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1 Alluvial
37. Aduthurai LDy 7.6'7.67:5 7.8.8.0
38, i b 7.7 7.9.7.6'7.8 2.0
59, B LsDy 7.9.7.9°7.7.7.9 7.9
40, . lLeD; 8.1 8,2'7.9 8.1.B.1
T L.0) 8.0 8.0 7.8 8.0 8.0
42, B LsD; 8.0 8.0.7.9°8.0.8.2
43. Avanigada LDy 7880777878
44, i LD, 8.0 7.8 7.7 7.8 7.7
45, o LD, B.1 B.1 7.8 7.9 7.8
46, " L.Dy 8.3 8.2 7.8.7.9 7.8
47. i LD, 8.1 8.1 7.8 7.9 8.0
43. " L.D. B.2 81 7:8 78 #1
1V, Laoterite
48, WNanjanad LD, 5.8 6.5 6.4 5.6 6.1
50. " LDy 6.3 6,5 6.6 6.0 6.2
51. " LsD; 5.7 6.0 6.1°5,7 5.8
52, v L:D: 6.2 6.5 6.4 6.1 6.0
531 7] L:Dl E-T E-1 8.0 b5 544
54. p LsDy 6.1 6.4 6.4 5.8 5.9
55. Pattambi LDy 6.7 6.8 6.8 6.7 6.7
56. o LD: 68 6.9 7.1 7.07.4
57. . L.D; 7.0 7.0 6.8 7.1 7.2
58, o LsD; 7.6 7.4 7.2 7.4 7.5
59, o LDs 7.1 7.1 7.1 7.0 7.1
60. ;i L4Ds 7.6.7.4 7.3 7.4 1.5
61. Mercara LD, 6.8 7.1 7.2 7.3 6.9
62. " LiD: 6.9 7.2 7.3 7.4 7.4
63. y LDy 7.0 7.4 7.1 7.2 7.2
64. o LeD: 7.5 7.4 7.4:7.3 7.6
65. i LaDy 7.1 7.2 7.2 7.1 7.4
66. i LiD: 7.3 7.3 7.4 7.3 7.5
67. Peelamedu Control 8.4 8.4 7.9 8.2 8.5
GB. Medikerepura ,, 7.9 8.0 7.4 7.8 8.1
69. Chowtapally . 8.2 B.2 8.1 8,2 8.2
70. Sathiamangalam,, 7.7 7.7 6.6 7.8 7.7
71.  Tirupathi W 7.27.36.2 75 7.4
72, Manvi o 6.7 6.8 6.7 6.6 6.5
73.  Aduthurai w 7375717172
74.  Avanigada w 7.6 7.7 7.67.27.2
78, Nanjanad .« 5.358 5352 6.1
6. Faltambi 5.6 5.8 5.4 5.1 5.1
77, Mercara 6.0 6.0 5.4 5.1 5.1

L! = CaCO; D, = 3 tons/ha

Ly = Ca(OH), D: = 6 tong/ha

L: = Cal



Mar., 1878)
3, Eitect of dosages of liming
materials. Liming materials at 6 tons/
ha had higher influence on pH changes
than'3 tons/ha, A larger pH increase
from the-higher dosage of liming mate-

TABLE |1 Relative increase in soil pH  due to
application of two doses of liming materials
Soil Locality pH of rH at  pH at
group untreated 2 tons/ 6 tons/
(soil cont- ha(Dy) ha (D)
ral)

Black Peelamedu 8.3 8.7 8.9
Medikerepura 7.4 8.4 8.5
Chowtapally 8.1 8.7 8.7

Alluvial Aduthurai 6.8 8.0 8.2
Avanigadda 7.6 8.1 8.3

Red Sathiamanga-
lam 6.6 8.2 8.4
Tirepathi 6.2 8.3 8.5
Manvi 6.4 7.7 7.8

Laterite Manjanad 4.5 6.5 6.6
Pattambi 4.8, 4.2 1.5
Marcara 4.7 7.4 7.6

rial could be due to the operation of law
of mass action. The control recorded
the lowest value. This was in accor-
dance with the findings of Abichandani
and Patnaik (1961).

4. Effect of stages: Theincre-
ase in pH was high at first and second
stage followed by fifth, fourth and
third stages. This showed that the pH
registered a sudden increase in the
initial stage but there was a drop in pH
at third stage and thereafter it increased
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steadily and reached at fifth stage the
same pH value as that of the first stage.
Hoyert and Axley (1952) found that the
greatest change in soil reaction occur-
red in the initial stage after adding the
liming materials.

The valuable help rendered by Dr.
D. Raj, formerly Professor of Soil
Science is gratefully acknowledged.
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