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Distribution of Different Forms of Calcium in Certain Soii

Profiles of Tamil Nadu

5. LOGANATHAN' and K. K. KRISHNAMOORTHY®

To study the depth distribution of different forms of calcium, eight soil profiles wers
chosen representing eight established soil series in Tamil Nadu at the rate of Lwo ceries
under each of black. red, alluvial and laterite soil greups. The contents of different
ferms of calcium such as total, exchangeable. water soluhle and free calcium carbonate
were estimated. Total calcium varied with the types of soil and it was of the following
order ; hblack, alluvial, red and laterite soils. In gemeral, it increased with depth.
Exchangeable calcium also followed a trend similar to total calcium and it increasad with
depth of the profile. Water soluble calcium was highest in black soil and lzast in latarite
soil. There was no regular trend of changes in the content of water soluble calcium
with depth. Free calcium carbonate was found to be present only in black, red and
alluvia! soils, Soil topography was ocbserved to influence the caleium carbonate coniend

of the soil,

The concentration of calcium in
differing proportions at varying depths
of the soil profile is largely affected by
the veritical and lateral movement of
water in soil profile. The other contri-
buting factors are topography and local
climatic factors.  Thus investigations
of the depthwise distribution of diffe-
rent forms of calcium fin soil profiles
assume considerable importance.

MATERALS AND METHODS

Two profiles under each of black,
red, alluvial and laterite soil groups in
Tamil Nadu were studied. The soil
samples in the profiles were collected
horizonwise up to the depth of parent
material or water table whichever
occured first. Each profile represented
a2 particular established soil series.
Various forms of calcium were esti-
nated in the soil by standard methods
of analysis.

———— —— i Erm

RESULTS AND DISCUSSIONS

The data on the depthwise distri-
bution of various forms of calcium are
furnished in Table |. The data on other
soil properties are given in Table Il.

1. Total calcium : It could be
observed that in five out of eight pro-
files, the content of total calcium incre-
ased with depth, but in the rest of thres
profiles, which consisted of one black
soil{Pusaripatti), one red soil (Palladam}
and onealluvial soil (llupuli}, there were
no regular trends. Occurrence of cal-
cium salts in soil profile was mainly
decided by water movement in the soil
profile and depth up to which the perce-
lating water was accessible and the soj)
was wet. Absence of sutficient rain-
fall in the places like Pusaripatti,
Palladam and lupuli might have contri-
buted to the accumulation of calcium
in surface layers.
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TABLE I. Content of ditferent Tarms of calcium in soil F""me.

- E o Lo B
E.. = 5 = o.a eE™ 525 ,Ea
.5 = = £ =, £3% 2§55 528
3f 3 : 2 88 822 358 S%:
‘-I'D? g rg = E b—-.u..r W oo 8= R =80
1 Black Feelomedu 0-25 3.32 27.0 8.0 128
2 " " 25-50 4,25 42.5 8.0 2760
3 y 50-115 3.60 52.0 6.0 2552
4 . Pusaripatti 0-40 3.50 48.5 4.0 2384 .
5 . 40-100 2.98 54,5 4,0 2520
6 " 108-150 2.73 50.3 4.0 2200
7 i “ 150-200 2.24 32.6 4.0 1832
e Red Palathurai 0-25 1.08 10.0 1.0 128
9 25-65 0.75 17.5 e 104
10 . 65-110 3.20 20.5 5.0 120
1 v Palladam 0-15 2,30 16.0 9.0 . . 104
12 " " 16-40 0,75 15.0 —_ 136
13 Abluvial Aduthurai 0-30 0.68 210 — 1 20
14 . s 30-60 0.95 17.5 — 56
15 " ai 60-90 3.83 17.5 2.0 72
16 . Hupuli 0-20 2.10 3.5 5.0 B0
17 " 20-65 1.26 7.5 2.0 56
18 ca . 65-105 1.25 4,5 3.0 72
18 Laterite Doty 0-20 0,40 2.5 — 64
20 " 20-55 0.25 4.0 - 80
21 i 55-150 0.20 4,0 - 112
22 Py Yallam 0-18 0.23 2.0 — T
23 1 i 15-40 0.18 1.0 v 24
24 v i 40-75 0.20 3.5 - 24
25 y ;i 75-115 0.30 3.0 — 48

It could be observed that the high
level laterite soil profile of Ooty- and
fow level laterite profile of Vallam have
shown regular trend of increases of
total calcium with increase in depth.
These places received very high, well
distributed rainfall as well as surface
fiow of water respectively.

2. Exchangeable calcium; This
form of caleium also showed a ten-
dency of differential accumulation with
depth similar to total calcium, Black
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soil profiles contained higher amount of
exchangeable calcium, the range being
32 to 54 me per 100 g soil. On
the other hand, laterite soil profiles.con-
tained very small proportion of ex-
changeaole calcium (1.0 to 4.0 me),

Out of eight profiles studied five
profiles showed distinct increase in ex-
changeable ealcium with depth but the

trend in other profiles was observed to
be irreguiar. Exchangeable calcium

being a property more associated with
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DISTRIBUTION OF CALCIUM IN CERTAIN SOIL PROFILES

. TABLE'IL Mechanical composition. pH and organic carbon content of profile solls

Mechanical composition (per cent)

= E :.E
= e = G C
E - g c = 2 o .
"2 5 : - g @ 88
= = (17 [+ % = =] = bl
2z, 8 3 3 38 & & 3 T &%
1. Black Peelamedu 0-25 20,35 18.60 29.50 19.00 B.0 0.3%
2, i 25-580 14,856 25.70 32.40 .24.20 B 0.49
3. §0-115 15,60 26.70 31.30 23.13 B.3  0.40
4 .- Pusaripatti 0-40 16.50 22.60 6.61 54.12 B.2 1.22
5 . 40-100 27,21  20.11 9.02 41,70 8.1 1.1
§ 100-150 19.26 1828 12,16 G026 8.1 1.19
7 . . 150-200 16.44 24.17 10.13: 4850 B3 1122
8 Red Palathurar 0-25 54,66 18.25 12,27 13.38., 8.5 0.38
g e o 35-65 52.656 34.16 B.16 677 7.6  0.28
10 s e 66-100 3560 26,30 9.66 23.10 7.4 ~ 0.47
R o Palladam ‘0-15 39,85 21.25 20.15 1098 £.2 ' 0.21
12 v " 15-40 52.90 10.13 13.96 1570 81 01.2
13 Alluvial Aduthurai 0-30 21.80 40.14 1581 21.32 ‘6.8  0.58
14 i . 30-60 19.31 3034 19.82 29.76 6.5 0.93
16 “ £0-20 10.66 22,97 18.89 4615 7.4 121
16 " Hupoli 0-20 12.00 5516 16.54 12.87 8.8 0.13
17 . . 20-65 23.85 52.66 814 1536 8.2 0.12
18 - o : 65-105  26.23 54,36 10,33 875 82 0.2
18 Laterite  Ooty 0-20 19.33 20,76 33,58 24,10 5.0 237
20 bi o b 20-65 18.46 20.64 28.71 2943 5.2  3.41
21 in . i §5-150 19.38 18.27 33.84 2815 61  0.32
22 - . Vallam 0-15 25.10 23.16 24.63 23.10 5. 2,23
23 . . 15-40 26,25 2337 17.45- 3%.33 58 116
24 . . 40-75 28.19 22,51 17.35 28.11 54  0.44
25 - - ” 76-115 3243 24,76 16,32 2285 55 . 0.30

clay content had shown a merked vari-
ation in clay percentage. Wenner et’a/.
(1661) analysed 42 samples of sail
profiles and found that clay content
was the deciding factor for exchange-
able calcium and they were closely
interrelated.

The order of presence of-exchange-
able calcium in soil profiles was black>
alluvial > red > laterite and the
amounts were 40, 18, 16 and 3 me[100
g soil respectively. The higher amount

of exchangeable calcium in black soil
profiles might be attributed to the
greater proportion of montmarillonitic
clay. Red soils possessed less ofex-
changeable calcium in soil profile which
is evidently due to content of kaolinitic
clay mineral which has low cation ex-
change capacity, In the present study it
was found that laterite soils con-
tained the least amount of exchangs-
able calcium in soil profiles though the
clay content in high level (Ooty) and
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laterite soils in the plains (Vallam)
egualied the clay percentage of black
soil profiles. This carroborates the fact
that mare than the quantity, the quality
of clay mineral accounts for exchange-
able calcium. The mortmorillonitic
clay mineral in black soil showed grea-
ter resistance to leaching losses of this
form of calcium than the kaolinitic clay

mineral of laterite soils.

3, Water soluble calcium: The
content of water soluble calcium in
soil profiles varied vastly (from 24 10
2760 ppm). The highest amount of
water soluble calcium was observed in
black soil profiles followed by red,
alluvial and laterite soil profiles. Among
the eight profiles studied there was in-
crease in this form of calcium with
depth in four profiles, whereas in the
rest of them there was a decrease
with the depth of the profile. In the
higher rainfall areas like Ooty, water
soluble calcium showed a tendency to
be leached, transiocated and accumu-
lated in lower layers of the profiles.

4 Carbonate form of calcium:
Calcium carbonate occurred throughout
the depth only in black soil profiles of
Peelamadu and Pusaripatti and in the
alluvial soil profile of llupuli, It was
present in localised depths in red soil
profiles of Palathurai and Palladam.
This form of calcium was totally absant
from the two laterite soil profiles. The
calcium carbonate content of the soils
was in the order, black > alluvial >
red soils. The values ranged from 1.0
to 8.0 per cent.

Calcium carbonate occurred in
most of the profiles in the form of
powdery deposits in pockets and cre-
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vices and as kankar nodufes.  In each
of the black soil profiles, the content of
calcium carbonate remained almost
constant from top 1o bottom, with
slight reduction along denthf In Pala-
thurai red soil profile, it was present at
surface and deep layers but absent in
intermediate layers. In Palladam red
soil, which isalso a calcareous type,
this form of calcium was found to occur
in top horizon only but in Aduthurai
alluvial soil profile it occurred only at
very deep layer.

Topography also greatly accounts
for the differential accumulation of cal-
cium carbonate in soil profiles. As a
matter of fact black soil profiles of
Peelamedu and Pusaripatti localities
were observed to have been located in
an undulating terrain. Consequently
the water, rich in calcium salts, would
not have percolated down slowly and
this failure to percoiate slowly and ver-
tically has brought about a uniform
distribution of calcium carbonate in
the profiles of these two localities.
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