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Morphology, Chemistry and Classification of Two Red Sail:_"Sﬂries

H., HAMEED KMAN' and HAMUMAN RaAM®

Two majar soil sanes of Coimbatore

District wiz., lrugur S=rfies sng Eddatinere)

goyjes were studied in detail for their morphology, physicochemical characiernistics and
clay minerolony. The paramoters of the profiles revealed in-Site development of the

soil sories from weathered gneissic rocks,
The calcareous nature of the Palathural - serles

taminoied with keolinite clay mineral.

The eclay minerology was found ta - be

wae found 1o he due to the influence of parent material,

Coimbatore district presents a wide
variety of soils of which the red soils
occupy 607%, of the total area. lrugur
series accepy 4, 01,230 hectares (269%)
and Palathurai series is spread over
60, 190 hectares (4%) representing non-
calcareous and calcareous soils res-
pectively. The current study is envisag-
ed to provide basic information like
genetic make up, clay minerology,
geology ete., and to aid in planning in
these soils, asthese two soil series
support a wide variety of crops in the
district.

MATERIALS AND METHODS

Eight profile pits were dug besides
examining several roadcuts, wellcuts,
other excavations ete.,, and four pro-
files two in each series were taken for
study. Detailed macromorphological
characters were recorded {Anon. 1970).
The various genetic horizons were
analysed for the particle size disiribu-
tion and for physico-chemical proper-
ties by conventional methods. Clay-
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fraction was prepared (Pipér, 1966)and
fusion analysis was done. Cation ex-
change capacity of clay, (Jackson,1956)
differential thermal analysis (Eberbach
portable apparatus 1946) and minero-
logyof sand fraction were done(Hameed
Khan and Hanuman Ram, 1975).
Physiography, relief, drainage, geology
and climate of the region were recorded.

The profile descriptioné of the soil
series under study is given below :

(2) lrugur series - Sandy clay loam
= cultivated,

Hori- Depth Macromorphology

Z0n

Ap 016 cm Dark red (2.5 YR 3.5/4)
moist; sandy clay loam;
moderate, coarse, crumb
structure; dry hard, moist
firm, sticky and plastic
when wet; violent effer-
vescence. pH 7.8;

-moderately rapid per-
meability; many, coarse
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'Hori- Depth

<on

B,t 16-37 cm

Bst 37-116

c

cm

cm

GLASSIFICATION OF RED SOIL

Macromorphology

roots; abrupt smooth

boundry.

Dark reddish brown
(25 YR 3/4) dry and
moist; clay loam; moder-
ate, medium subangular
black; slightly hard;
moist friable, sticky and
plastic when wet; pH
7.6; moderately rapid
permeability; patchy thin
clay skins on pedfaces;
clear smooth boundry.

Dark reddish brown
(2. 5YR" 3/4) dry and
moist; gravelly clay,
moderate medium sub-
angular blocky; dry
slightly hard; moist fri-
abie; sticky and plastic
when wet; continuous
thin clay skins on quartz
gravel; 1 10 10 cm sized
quartz gravel - 809;; pH
7.4; moderately rapid
permeability diffuse
boundry.

116-147 Weathered gneiss with

traces of clay movement.

(b) Palathurai series - Sandy loam -

Cultiveted

Ap 0-18 cm Dark reddish brown

(5YR 3/4) dry and moist;
sandy loam; weak,
medjum, crumb struc-
ture; dry slightly hard,
moist friable, slightly
sticky and slightly plastic

B.t 31-83 cm

Cca 83-120
cm +
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when wet; slight effery-
escence; pH 7.8; moder-
ately rapid permeability;
coarse few roots, clear
smooth boundry.

Dark reddish brown (5
YR 3/3) moist; sandy
clay loam; weak,
medium, subangular
blocky structure; dry
slightly hard, moist fri-
able, wet slightly sticky
and slightly plastic, no
cutans; slight efferves-
cence; pH 7.6; moderate
permeability; coarse few
to many roots; clear
smooth boundry.

Dark reddish brown
(5 YR 3/2) moist; sandy
clay loam; stronag,
medium subangular blo-
cky structure; patchy,
thick clay skins on pad
faces; dry hard; moist
very firm, sticky and
plastic when wet; 2to0 3
mm sized quartz gravel
7-8%: 3to 5 mm sized
calcium carbonate con-

-ceretions  about 10°;;

slight effervesence; pH
7.8, moderzte perme-
ability; few fine roots;
clear smooth boundry,

Gravelly sandy clay loam
violent  effervescence;
70-80% of calcium
carbonate conceretions
with illuviated clay:
pH 8.
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RESULTS AND DISCUSSION

1. Marphology of the soils :
The lrugur series are moaerately deep
to deep with the absence of any mot-
tlings and concretions in the solum exhi-
biting a well drained morphology. The
most striking feature of these soils is
the presence of a conspicuous quartz
gravelly horizon (B3) which occurs also
as a band. Ruhe (1959) attributed the
presence of stonelines to the transport-
ed nature of soils. Butin these soils
the litho'ogical fractions are a part and
parcel of the profile. The absence of
soil beneath the quartz band, existence
of quartz as angular pieces with sharp
edges, similar clay mineralogy with
depth, constant geologicel make up
suggest the origin of the lrugur
series from the underlying weathered
gneissic rocks. Asweathering of the
rocks proceeded from parent material
upwards the resistant quartz veins
which were inserted in normal geo-
logical processes were compressed due
to metamorphic changes has remained
in place;-soil formation proceeded and
later the solum was differentiated into
various horizons which are exhibited in
the present morphology. Such quartz
accumulations were also reported as
sedentary elsewhere (Dhanapalan Mosi
er al. 1964; Roonwal and Bhumbia
1968/69). A textual B horizen indi-
cating the eluviation and illuviation of
clay and free iron oxides is also met
with. It is worth mentioning that even
1-2%; of the free fron oxides (Sodium
dithionite extractable) are sufficient to
impart the reddish hues to the soil. The
oresence of about 1%, of iron oxides
in the C horizon (weathered gneiss) can
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only be attributed to the eluviation of
the same from surface horizon alnpg
with the colloidal clay,

In contrast to the lrugur series the
Palathurai series are calcareous and.
well drained with the absence of any
mottlings, But the presence of CaCO3
concretions in the solum suagests the
influence of the weathering of the par-
entrock andthe redistribution of CaCO3
in the form of concretions undar the
influence of the capillary rise and fall
water (Table | ). Earlier workers
(Govindarajan et a/. 1964) suggested
high temperature, poor drainage, [ow
precipitation as causes for lime accumu-
lations. The patchy thin clay skins and
mechanical composition indicates the
presence of an argillic horizon and the
aradual strengthening of the structure
down below also supports the above
claim, But the subsoil horizons are not
heavier. This can be due to poor mech-
anical eluviation.

The distribution of clays and its
accumulation in the intermediate layers
is much pronounced in Irugur series
than in Palathurai series thereby indi-
cating matured nature of Irugur series
than Palathurai series.

Il. Chemistry:

a. Chemical compositionof the
soil series :  In lrugur series the ses-
quioxides and free iron oxides showan
increasing trend with depth, the former
having close association with clay, the
Al0, being predominent suggesting a
downward movement of alumina and
iron either as free oxides or &s part
of the clay. Ca0D shows an increasing
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TABLE. I.  Physico chamical propertics of the soil series

Saries

_ Horizon Depth’ pH  CaCD; Organic Coarse  Fine Clay Silt
= % mauer %y ssnd % send 9 Y, %
Irugur series . Ap 096 7.8 05 0414 3502 . 2621 2615  10.96

Bt 16-37 7.8 0.5 0,456 32.50 2715 30.86 71
Hat ar-1e 7.4 0.5 (0,468 20,07 i4.51 15.69 14.87

C 1i6- 147+ ?3 0.5 0,051 65,19 22.71 5.48 5-E8
Pﬂianhurﬂi . Ap 0148 7.8 1.0 0.543 - 49,10 31.65 14.08 382
BE'I'TES_ By 18-31 7.8 1.5 0.465 4310 25.13 20,14 10.22

Bt 31-83 7.8 1.5 0,481 34.52 24.55 25.64 5.97
Ceca B3-720 8.0 17.5 0.750 38.87 14.73 28.96 19.76
g o C.E.C
52 . .
_ e = = B 2% 9&
Series g = . . 8 E“ gn ZEc =24

s o S % < =] -3 . . gr =2 zB

. 84 & & = 8 s 3 4 £& el oo
lrugur Ap  0-16 12,89 653 6.86 1.701 0,131 8.00 0,55 1.B23 161 4253

Bst 16-37  16.11 7.36 8,75 0,544 0118 1.05 058 1,028 13,4 33.42

Byt 37-116 24.63 8.22 16,34 0.623 0.074 1.60 055 3.4372 22,4 30.2%

C 116-447 18.81 6.24 911.87 0,749 0.15¢ 066 3.15 0,987 10.8 3203
Palathurai Ap 0-18 7,28 3.27 4.08 0.965 0.321 1.50 0.35 0,561 13.4 4572
series B, 18-31 B.0Z %.81 428 0,649 0,341 2.056 0.20 0.881 18.0 47.8

Bst 31-83 10,76 4.58 B.18 1.962 0.243 5.70 0.20 1.262 255 41.08

Cca 83-120 9.77 4.77 5.00 11.748 G.Eﬁﬁ 6.15 0.60 0.84% 235.9 46.1

trend with depth while MgQ behaves the same increases with depth. The

irregularly, The CEC is closely related .

with clay and silt contents. The near
neutral te alkaline pH and CEC indicate
moderate weathering.

The calcareous Palathurai series s
comparitively low in R.0., eventhcugh

Al.O, and Fe,0, are comparitively
evenly distributed, The Ca0, MgO &and
exchangeable calcium are higher which
can ba atiributed to the nature of the
parent material. The analysis of Cea
horizon shews the dominance of Ca0
over MgO which is in eccordance with

RR3
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the calcareous nature of the profile
and parent material. The Cca horizon
contains as high as 12.5 per cent 1o
17.5 per cent of calcium carbonate,
Such accumulation of CaCO, is a typical
observation in the calcisols of the
whole district viz. Tulukkanur, Palladam
Singanallur, Ammapettai etc., series.
Similar observations in arid and semi-
arid regions were made and were found
to correlate the calcareous nature of
the profile to parent materials (Buol,

196G5).

(b) Clay minerology: lrugur
and Palathurai series registered high
loss on ignition values suggesting a
possible admixture in the clay mineral
make up. The lrugur series exhibited
a uniform distribution of Si0,, AlQ,,
Fe,0, etc, with depth, whereas a
gradual increase in the SiO;content
with depth in Palathurai series indicated
a lesser degree of alkaline hydraolysis in

these soils (Mohr and Van Baren 1959}
In both the soils Si0; [Al; O, ratio varied-
in the profiles from 1.79to 2.65 sugges-
ting a siallitric nature (Fobinson 1949].
The Sio, [R2 O, ratio was found torange
between 1,62 to 195 for lrugur and
1.53 to 2,19 for Palathurai series, res-
pectively, (Table I1). The results arein
agreement with the findings of Augus-
tine Selvaseelan et &/, (1973), and ‘the
slightly higher ratios may be due to
resilicification of silica.  The' ratios
suggested that the clay complex is
dominated by kaolinite with a possible
admixture of halloysite and illite. The
differential thermal analysis also indi-
catad the presence of halloysite and
slightly disordered nature of the Kaoli-
nite mineral. This fact can be attri-
buted to the high C. E, C. values of the
clay and to the presence of free ses-
quioxides (Radwanski and Ollier 1959).
The endo-thermic reactions belween
400°C to 500°C and weak exothermic

TABLE. 1l. Chemical composition of clay fraction
Soil Hori- Depth  Losson Percentage on iginition basis Molar ratios
i zon (ems)  ianition : Si0.] 504/
sene S0.  ALO:  FemOp Ti0:  Ri0:  ad B,
frugur  Ap 0-16 17.48 47.210  40.940 9.563 2,208 52,711 1.87 1.7

Series Bat 16-37 1112 46.770
But 37-116  16.88 45.000
c 116-147 13.32 49,3270

Palathurai Ap 0-18 17.28  B9.620
series By 18-31 18.04 63,700
Bat 31-83  18.40  43.970
Cea  B3-120 22,24  B5.930

38,446 11.480 2.103 52.027 209 178
40.184 10,952 2.107 53,153 1.91 1.82
35.067 12.197 1.544 48.808 2.40 1.96

34.126 9.841 1.618 45585 2.65 2.2¢
34.723 8.520 1.5 44,764 2.63 2.27

42.270  7.447 1.064 50,781 1.76 1.58
34.673 8.654 1.614  44.947 2,75 2.37
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reactions around 900"Cto 1000°C even
‘though indicate ' the predominance of
kaolinite mineral the endothermic peaks
~ from 0°C to 250°C suggest the occutr-
ence of partially dehyderated halloysite
in addition to the absorbed water. In
Palathurai series the exothermic react-
ions around 700°C to 800°C may be
due to the presence of vermiculite also
as these profiles are calcareous in
nature. TiO; content of the various
horizons in both the soils indicated a
weathered nature of the soils (Tanda
1951, Jackson 1965).

lll. Classification : Based on
the rainfall, soil temperature, preserice
of argillic horizon, ochric epipedon,
clay minerology etc., the lrugur series
can be classified as Fine loamy, Kaoli-
nitic lsohyperthermic non-acid, Udic
Rhodustalfs; and the Palathurai series
as Fine loamy, Kaolinitic, Isohyperther-
mic; non-acid calcareous Typic Rhodus-
talis.

The senior author is grateful to the
Indian Council of Agricultural Research
for the award of Junior Fellowship and
to Dr. Sant Singhand Dr. S. V. Govinda-
rajan for their guidance,
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