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Relationship of Some Soil Properties to Lime Requirement and
pH in Hill Soils of Tamil Nadu

H. H.ﬂ._h"IEED KHAN', R. PALANIAPPAN?, C.S. BALASUNDARAM® and K.K. KRISHNAMOORTHY!

The relationship of some soil properties with lime requirement and pH was studied

in the hilly latoscls of Tamil Maduy.

Exchangeable aluminium was significantly correla-

ted with pH but not the hydrogen. Considering the soil properties as an index of lime
requirement it was found that the pH and organic matter can be more reliable than the

exchangeable aluminium. The reasons for considering the

organic matter and pH for

assessing Lhe lime requirement in acidic hilly soils are discussed.

The optimum environment for pro-
per crop growth is denied in acidic soils
which necessitates the need for amelior-
ating these soils using lime. Even-
though liming islpluseﬁ; related to pH
based on the buffering capacity of the
soils, only scanty information is avail-
able onthe interrelationship with alu-
minium, organic matter and particlesize
distribution of the soils. Still contro-
versy exists for the importance of alu-
minium over other mechanisms causing
acidity in tropical soils. Ananthanara-
yana and Perur (1973) concluded that
contribution of aluminium towards aci-
dity is not much from their studies of
acidic soils of Mysore. The work of
Kamprath (1970) is in line with Jack-
son’s (1993) earlier view that pH less
than 5.6 may be primarily due to ex-
changeable aluminium. Similarly, views
put forward for lime requirement are
either associated with organic matter
(keeney and Corey, 1963) or with ex-
changeable aluminium (Reeve and Sum-

mer, 1970). Therefors, the primary
object of the study centered around the
above points.

MATERIALS AND METHODS

Twenty soil samples representing
the five hills viz., The Nilgiris, Anama-
lais, Kodaikanal, Sherveroys and Kofii
hills were collected and analysed for
pH, loss on ignition, particle size dis-
tribution (International pipette method)
and organic carbon (Walkley anad Black,
1934). Exchangezable zluminium zand
exchange acidity were determined by
titration from IN KCI extrect of soils
(Dewis and Freitas, 1970) and exchan-
geable hydrogen and total acidity were
calculated, Lime requirement was 2lso
estimated (Shoemaker, er /. 12613.

RESULTS AND DISCUSSION

Most of the soils were sandy clay
loam with a wide pH range of 3.7 to
6.8. The organic matter percentags
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varied from & minimal value of 0.6 to a
maximum of 17.9 per cent. Total aci-
dity varied from 0.007 1o 0.228 me/100
g. The details of analysis are presen-
ted in Table I.

Soil pH is affected by the nature of
ciay colloids, amount of humus and
hydrous oxides of iron and aluminium.
In this study the correlation of soil pH
with exchangeable hydrogen and ex-
changeable aluminium revealed that the
contribution of exchangeable aluminium
1o acidity is significantly more, but not
the hydrogen. The ‘r’ value for pH with
exchangeable aluminium was -058%*.

The soils studied were mostly late-
rites dominated by Kaolinte and rich in
hydrous oxides of aluminium and iron.
The low pH might be due to the step-
wise hydrolysis of aluminium and iron
{Seatz and Peterson, 1969). Interes-
tingly no relationship was obtained bet-
ween exchangeable H+ and pH. This
was possible because soils with high
organic matter content had a lower
content of aluminium in soil solution at
& given pH (Evans and Kamprath, 1970)
and further the organic fractions might
from complex with aluminium. - This
reduced the aluminium concentrationin
solution and exchangeable form which
in turn affected the exchangeable H+.

The lime requirement values and
the exchangeable aluminium were rela-
ted closely (r = 0.63*%) than lime requ-
jrement and exchangeable hydrogen
fr = 0.44*%). Even the other factors
considered viz., clay (r = 0.68%%), total
acidity (r = 0.72*%), organic matter
(r = 0.84*%) and pH (r = 0.89") were
found to give close prediction values
for lime requirement.

-
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The reason for close association
between clay and lime requirement is.
not far to seek. The charges on the
clay might originate both from dissoci-
ation of hydrogen ions from OH groups
and from exchangeable aluminium
groups. Since clay possess both ex-
changeable aluminium and ' exchange-
able hydrogen, it is but natural to expect
a clese correlation for lime requirement
with clay rather than it charged cations
individually. Total acidity of the soil
was found to have even closer correla-
tion than clay for lime requirement,
Naturally the total acidity, which rep-
resents potential and active acidity
should have close correlation in the
study.

A multiple linear regression analysis
clearly broughtout the significant rela-
tionship for lime requirement with
organic matter and pH which is due to
the negative relationship between pH
and organic matter. This is in confor-
mity with the findings of Keeney and
Corey (1963), '

37.82 — 5215.09 b, — 5162.40
b.40.69** b,+0.04 b,+5213.36
b, - 5.81 b,

(b, = exch. Al; b, = exch. H; b,=
organic matter; b, =clay; b,=Total
acidity; b, = pH)

Y

The decomposition of organic matter
and presence of organic acids could
lower the pH and the functional groups
of organic matter might form complexes
with aluminium and hydrogen and rele-
ase them slowly. The negative charge
on soil organic matter might be high
due to the functional groups present in
it which behave as slow acting wesk
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acids. Further the work of Palaniappan
{1975) revealed that these soils con-
tained high amount of sulphur which
has a positive relationship with organic
matter and negative relationship with
pH and hence the organic sulphur com-
pounds might also cause acidity. This
is the reason why the pH and organic
matter content of the soils were closely

related to the lime requirement unlike

in other mineral soils. “Mclean et a/
(1966) working with soils varying in
organic matter upto about 10 per cent
attributed the variable charge of soils to
the organic fraction.

Thus, it could be decided that for
these organic matter rich, low pH soils
the lime reguirement could be better
gauged from the pH and organic matter,
rather than total aciaity and exchange-
able aluminium, because the latter two
are mainly the result of decomposition
of organic matter and their interaction
with aluminium.
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