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EFFECT OF LIMING ON EXCHANGEABLE CATIONS
AND pH. OF ACID SOILS OF KUTTANAD

S. Kabeerathumma and N. Chithranjan Nair
Agricultural College, Vellayani, Kerala

The soils of Kuttanad are highly acidic in reaction and have a high
content of exchangeable hydrogen and aluminium presence of toxic
concentrations of ferrous iron and aluminium and extremely low micro-
bial activity are the special features of these soils which pose some
baffling problems to the rice cultivators of this area. Liming is an
important agronomic practice in the area. However data on the effect of
liming in soil reaction and interchangeable bases of the absorbing complex
are not yet available, hence the present venture is undertaken- Magistad
(1921) Menehikovsky and Puffier .(1938) and Viamis (1953) found that pH
values lower rapidly and himpers plant growth as the solubility of alumi-
nium rapidly increases; toxic effect of Fe and Al can ba corrected by
applications of lime - Allway (1957). As regards Kuttanad soils Karup (1967)
got zero values for exchangeable Al immediately after treating with twice
the lime requirement of the soils and this was maintained in the samples
taken after 15th, 30th and 60th day of liming.

Materials and methods.

Bulk quantities of Kari and Karapadom soils were collected from
water-logged fields of Purakad and Ambalapuzha and were filled in pots
Two sets of pots were taken, one with crop (4 reolications) and the other
without :rop (3 replications! to draw periodical samples of soil for analysis,
Three levels of lime viz half lime requirement ¢ L. R and full [ime
requirement of the soil (LR) were applied. The lime was applied in the
form of GaO two days before planting. Fertilizers were applied on the day
of planting at the rate of 60 Kg. N, 50 Kg. P-O5 and 50 Kg. K.O. All the
pots were exposed to the same conditions and watered dsily st uniform
rate. Periodical soil samples were analvsed for pH, exchangeable
hydrogen, Ca, Mg, Al, ferrous iron and C.E.C.

Results and discussion.

Table 1 shows the changes in pH, exchangeable H, Al and ferrous
iron content of soils due to limirg. Both soils showed substantial increase
in pH due to liming. Originally Karapadom s¢il was having a higher pH
than Kari soil. Maximum pH in Kari soil was recorded in treatment which
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received higher dose of lime at 45th day of liming where as in Karapadom
soil the maximum pH was found at 75th day in the treatment receiving
} LR. Thus the soils differ rei sigaificantly in their nature of acidity.

Application of lime at full lime requirement doses have reduced
exchangeable Al content of the soils to zero. The Kari soil is found to
have a high content of exchangeable Al than Karapadom soil. This can be
attribat:d to lower pH value of the Kari soil (Magistad 1921. Zero value
of exchangeable Al was obtained at full lime requirement dose in Kari soil
while ¥ lime requirement dose in Karapadom soil produced the same effect
and this brings to light the characteristic differences between the soils. In
both types of soils the exchangeable Al content decreased with time of
sample collection. Maximum reduction was noticed at 4.Sth day (after ,iwm-
ing) soil sample (Table 1). A slight increase in exchangeable Al was noticed
in Kari soil at # LR and in the control tretment of Karapadom soil at 75th
day of sampling. This may ba due to slight fall in pH of thess treatments
at this period of sampling In al cases high negative correlation was
noticed between pH and exchangeable ‘1 (r =0.758.

Both soils showed a progressive reduction in exchangeable H with
increasing levels of lime (vide Table 1). Maximum reduction was noticed in
45th day sample. A sharp decrease in exchangeable H with lime and time
of collection was noticed in general As is evident from the results, Kari
soil has a much higher content of exchangeable hydrogen than Karapadom
soil. Liming has resulted in an increase in Ga content of the soils and Ga
ions in the solution replaced hydrogen ions from the exchange position
The replaced hydrogen ions are however oxidised to water and thus liming
results in adecrease of exchangeable hydrogen. A definite relationship exist
between pH and exchangeable H and exchangeable Al and aso H and
ferrous iron.  Since soluble iron and Al are th: sources of exchangeable H
a decrease in activity of these elements will evidently decrease exchange-
able H. Beacher et al (1952; noted that liming raises soil pH and lowers
replaceable H, Al and Mg.

The two soils differ widely in respect of their ferrous iron content,
and this was found to decrease progressively with increasing level of lime
and Kari soil showed a better response in this respect. In general, for both
tvpes of soils the ferrous iren de:reased with duration (vide Table 1). A
slight increase in ferrous iron content noted in the case of Kari soil at the
third sampling period may be attributed to slight fall in pH of the sail in
this period. In all the sampling, there was a high negative correlation
b=tween PH and ferrous iron (r = - 0.843)
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Table I. Effect of liming on pH and exchangeable H, Fe and Al

Date of Character KARI SOIL KARAPADOM sSOiL
sampling {mean value) Nolime Half lime Full lime No lime Hdf lime Full lime
15th day PH 35 45 48 50 6.0 6.4
of Ferrous iron 8.88 593 2.87 451 3.69 2.87
liming Exchangeable ft 1. 442 095 Nil 022 Nil Ni!
Exchangeable H 2325 17.11 132 nor 512 183
45th day PH 4.2 49 55 57 6.5 6.8
of Ferrous iron 725 244 159 486 244 1A
liming Exchangeable At 393 045 Ni) 0.11 Nil Nil
ExchangeableH 2084 u7n 098 593 125 055
75th day PH 40 44 52 52 6.6 6.8
of Ferrousiron 833 440 285 325 149 124
liming Exchangeable Al 4.15 0.81 Nil 034 Nil Nil
Fxchangeabie H 1859 1096 0.39 . 550 3 071
After PH . 34 45 4.6 48 50 53
harvest Ferrous iron 7.11 373 355 374 349 19
from Fxchangeable Al 11.96 6.26 119 484 056 Nil
cropped Exchangeable H 2238 1740 1480 7.67 337 357

(Culture-)
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Table 2 presents the data on the effect of liming on C.E.C., tota
exchangeable metals and exchangeable Ga and Mg. As in the case of other
factors the two soils differ significantly in the case of C.E.C. also and Kari
soil claims the superiority in this respect. C.E.C. was found to decrease in
both the cases with lime dose. Incidentally it may be pertinent to point
out the result of "effect of liming on available nutrients', where availabi-
lity of potassium is found to decrease with increasing levels of lime appli-
cation. Hoagland and Martin (1933) have reported that a reduction in C.E.C,
Is a possible consequence of the fixation of 'K' by soils which would further
corroborate the findings of the present study.

Both total exchangeable metals and exchangeable Ca and Mg were
increased by lime application. A slight fall in total metals was noticed in
the last sample, Kari soil is having higher value in the case of total metals.

Summary

A pot culture experiment to study the changes brought about on the
exchangeable cations in the acid soils of Kuttanad was carried out. The
Kari and Karapadom soils differed in the nature of acidity effect of liming
was more persistant in Karapadom soil. Full LR was found to be the
optimum dose for Kari soil while 1 LR was sufficient for the Karapadom
soil for similar effects. Ferrous ion content and exchangeable Al and
exchangeable hydrogen were effectively reduced due to lime application and
high negative correlations of the these elements with pH was noticed.
Thus the present study have adduced sufficient evidence to the essentiality
of liming these soils for better production.
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