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ABSTRACT

A datalled study of the soil of Hosur Cattle Farm was made. Five soil series, viz,
 Mattagiri, Punapsile, Jeegur, Karenur and Simpson were established. their morphology
deseribed. Based on their morphology, physical and chemical characteristics, their genetic

make up Is explained,

characteristics is due to topomaphy and  hydrologicel

The variation in morpholagy among different series and other allied

conditions, the parent material

remaining uniform suggesting a catenary seguence. The sails have also been placed under

the comprehensive sysiem of soil clossification.

INTRODUCTION

To gain a working knowledge of
any nolypedon the primary step is to
study the morphology of the soil. The
seiection of a pedon that is to be
sampied and the accuracy of the
morphological studies at the site, lay
the basis for selecting actual samples
for |laboratory investigations (Kellogag,
1962). Hosur Cattle Farm, one of the
largest of its kind offers vast potential
for improvement and hence detailed
studies of all the aspects of soil and
water (Balasundaram et af., 1973, 1974}
were made. The study of morphology
of the individual pedons of different
series formed the basis for the present
study. This paper gives information
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about the morphology of the soils basec
on which the genesis and classification
are suggested.

Physiography

The farm is spread over 666 hec-
tare situated at an altitude of 1008
meters above Mean Sea Levelin Matta-
giri, 7 Km away from Hosur in Dharme-
puri district of Tamil Nadu. The entire
area has a flat to undulating topography
with normal to subnormal relief. It app-
ears that topography seems to play &
vital role in deciding various morpholc
gical and physical properties of the soii.

Climaie

The average rainfall is 840 mm
whizh is well distributed with a maxi-
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mum precipitation during North-East
monsoon. In general, the climate is
cool, with a relative humidity of 80 per
cent, maximum temperature of 30°C and
the minimum being 15°C. The well
distributed rainfall coupled with 2 cool
climate makes the place ideal for
pasture growing and animal breeding.

Geology

The rocks of the area can be classi-
fied under the great gneissic series,
The biotite amrd hornblende bearing
aneisses predominate. Even though
coarse grained trap dykes are observed
in the taluk, none seem to traverse the
farm,

Vegetation

Natural vegetation includes Acan-
thospermum hispidum, Croton sparoi-
florus, Ocimum sp,, Pongamea glaora,
Santalum album, Temezrindus indica,
e{c;

1. Mattagiri Series (Mtg)

[Vol, 63, Mo.'1

Most of the area of the farm is
maintained as paddock with spear grass:
The garden lands comprising 121.4 ha
are under perennial grasses, Legumi-
nous crops like lucerne, berseem, horse-
gram and cereals like rice, sorghum,
ragi, maize are a'so grown.

MATERIALS AND METHODS

A detgiled soil survey of the cattle
farm was carried out following the
techniques laid down in the All India
Soil Survey Manual (1970). Twenty
five profiles were examinaed at "differ-
ent places, based on which five soil
series were established. The morpho-
logical characteristics depicted by the
heterogenous media are discussed
below.

Profile description

Descriptions of the typicai profiles
representing the established five soil
series are given below :

Mattagiri consists of slightly acidic to neutral, very
deep, reddish brown, insitu soils developed from weathered
gneisses rich in biotite and hornblende mirerals. These are
moderately well drained, non-calcareous soils with & charac-
teristic iron gravel band and occurring on slightly undulating

topography.

Horizon Depth in
cm

A 0-10

Macromorphology

Reddish brown (5YR 4/4) dry; dark
red (5 YR 3/6)
moderate,

moist; sandy loam;
coarse, crumb; non-sticky

and non-plastic; firm moist; hard dry;
rapid permeability; abundant, fine roots
pH 6.5; abrupt, smooth boundary.
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B, 10-18 Yellowish red (5YR 4/6) dry; dark
reddish brown (2.5 YR 3/4) moist; sandy
clay loam; moderate, medium, sub-
anaular blocky; sticky and plastic, firm
moist, very hard, dry; moderately rapid
permeability; many, fine roots; pH 6.9;
clear, smoath boundary,

Bt 18-143 Dark reddish brown (2.5 YR 3/4) dry
and moist; clay, strong, coarse, sub-
angular blocky; breaking to finer peds;
very sticky and plastic; moist firm, very
hard dry; patchy, thin, clay films on ped
faces; few, small (1-3 mm) round iron
concretions; moderately slow perme-
ability; fine roots; pH 6.8; abrupt smooth
boundary.

B..cn 143-161 Dark reddish brown (2.5 YR 3/4) dry
and moist; aravelly clay; weak, medium,
sub-angular blocky, breaking to granular;
sticky and non-plastic, friable moist;
very hard dry, patchy, thin, ¢lay films
bridging iron gravel; small round fo
irreqular iron concretions (40-50%)
moderately rapid permeability; few, fine
roots; angular quartz pieces as a hori-
zontal line is seen amidst the iron con-
cretion; pH 6.9, zabrupt, smooth
boundary.

B 161-181 Dark reddish brown (2.5 YR 3.4)
dry and moist; clay loam; weak, medium,
sub-angular blocky; breaking to granular
peds; slightly sticky and slightly plastic,
friable moist; small few iron concretions;
moderately rapid permeability; few, fine
roots; gneissic fragments, mixed with
soil; pH 6.2.

3

L 191 + Weathered gneiss,
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Il. Punapallee Series (Pnp)

Punapalle series consists of slightly acidic to neutral,
very deep, reddish brown to brown insitu soils developed from
highly weathered gneiss rich in biotite and hornblendic
minerals. These are moderately well drained, non-calcareous
soils occuring on gently sloping to undulating lands.

Horizon Depth in Macromorphology
cm
A 0-10 Reddish brown (5 YR 4.5/4) dry,

dark reddish brown (5 YR 3/4) moist;
sandy loam; weak, medium crumb; non-
sticky and non-plastic, friable moist, hard
dry; few, small iron concretions; rapid
permeability; abundant roots; pH 8.5;
abrupt, smooth boundary.

B, 10-22 Reddiah brown (5 YR 4/4) dry, dark
reddish brown (5 YR 3/3) moist; sandy
loam; weak, medium sub-angular bjocky,
breaking to granular; slightly sticky and
slightly plastic, firm moist, hard dry; few
small, iron concretions; moderately rapid
permeability; pH 6.8; diffuse boundary.

Byt 22-47 Red (2.5 YR 4/6) dry, dark reddish

brown (2.5 YR 3/4) moist; clay [oam;
strong, coarse, sub-angular blocky;
sticky and plastic, friable moist; hard dry;
patchy, thick, clay skins on ped faces:
common, small, iron concretions; moder-
ately rapid permeability; many, coarse
roots; pH 6.9; clear, smooth boundary,

Bt 47-131 Dark red (2.5 YR 3/6) dry; dark
reddish brown (2.5 YR 3/4) moist; clay;
strong, coarse, sub-angular blocky; sticky
and plastic friable moist; hard dry;
continuous, thin, clay skins on ped
faces: many small, iron concretions;
moderately slow permeability; few, fine
to coarse roots; pH 6.9; clear, smooth
boundary.

Cc 131-161+ Weathered gneiss,
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1. Jeagur Series (Jgr)

Jeegur series consists of very deep, dark greyish brown,
non-calcareous imperfectly drained soils occupying slightly
lower physiographic positions than their associated soils.

Horizon  Depth in Macromorphelogy
cm
Ap 0.26 Very dark greyish brown (10 YR 3/2)

moist; many, medium, faint, strong
brown (7'5 YR 5/6) mottles; sandy clay
loam; weak, coarse, sub-angular blocky;
sticky and plastic, very firm moist; few,
small, round to irregular iron concretions;
moderetely rapid permeability; abundant,
very coarse roots; pH 7.3; clear, smooth
houndary.

B, 26-46 Dark greyish brown (10 YR 4/2) moist
rubbed; many, medium, faint, dark
yellowish brown (10 YR 4/4 ) mottles;
saddy clay loam; medium, coarse, sub-
angular blocky; sticky and plastic, very
firm moist; few, small, round to irregular
iron end manganese concretions; mode-
rately rapid permeability; plentiful, coarse
roots; pH 7.2 diffuse boundary

B., 45-86 Dark greyish brown (10 YR 4;2) moist;
many medium, faint, vellowish brown
(10 YR 5/6) mottles; silty clay loam;
medium, coarse, sub-angular blocky;
sticky and plastic, very firm moist; very
few, small, round to irregular, iron and -
lime concretions; slow permeability;
roots; pH 7.2; clear, smooth boundary.

B..G 86-161+  Dark gray (5YR/4/1) moist; few, fine,
B distinct, yellowish brown (10YR 5/6)
mottles; silty clay loam; strong, coarse,
angular blocky; sticky and plastic, very
firm moist; few, small, round to irregular
iron, manganese and lime concretions;
very slow permeability; few, fine to
coarse roots; pH 7.4.
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IV, Karanur Series (Knr)

~ These arevery deep, calcareous, dark yellowish brown,
neutral, heavy textured soils occuring in lower physiographic
positions and are imperfectly drained.

Horizon Depth in Macromorphology
cm
Ap 0-10 Dark vellowish brown (10 YR 3/4:

dry, dark brown (7.5 YR 3/2) moist; clay;
strong, coarse, crumb; stickly and plastic,
very firm moist, very hard dry, moderate
permeability; abundant, medium roots;
pH 6.7; abrupt smooth boundary.

B., 10-32 Dark reddish brown (5 YR 3/4) dry and
moist; clay; strong, coarse, sub-angular
blocky; sticky and plastic, very firm
moist, very hard dry: patchy thin, clay
skins on ped faces; strong effervescence;
moderate permeability; abundant roots;
pH 7.2; clear, smooth boundary.

B.. 32-51 (Similar to above except the following)
Clay, very few, small iron concretions)
moderately slow permeabijity; pH 7.0.

B.s 51-69 Dark brown (7.5 YR 4/4) moist; gravelly
clay loam; moderate, coarse, sub-angular
blocky; sticky and plastic; patchy, thin,
clay skins on ped faces; few, small, iron
concretions; strong effervescence; mode-
rately rapid permeability; abundant,
fine roots; pH 7.1; abrupt, smooth

boundary.

B., - 59.94 Dark brown (7.5 YR 4/4) moist;
common, fine, reddish brown (5 YR 4/4)
mottles; silty clay; weak coarse, sub-
angular blocky; sticky and plastic,
friable moist; patchy, thin, clay skins on
ped faces few, small iron cancretions;
strong effervescence; moderately rapid
permeability; plentiful fine roots; pH 7.5;
abrupt, smooth boundary,
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B..-G 94.118 .{Similar to above except the follow-
ing) Yellowish brown (10 YR 5/6) moist:
common, fine, greyish brown (2.5 Y 5/2)
mottles; very sticky and very plastic;
few, fine roots; pH 7.6; clear smooth
boundary.

8.,G 118-180+ {Similar to above except the follow-
ing} Common, medium, prominent light
grey (5 YR 7/0) mottles, very few, small,
iron and lime concretions.

V. Simpson Series (Ssn)

Simpson series consists'of very deep, brown, non-cal-
careous. siightly acidic to neutral insitu soils developed
from weathered gneisses. These are moderately well drained
and occur on very gently sloping lands.

Horizon Depih in Macromorphology
cm
Ap 0-22 Brown (7.5 YR 3/4) dry, dark reddish

brown (5 YR 3/4) moist; sandy loam;
moderate, coarse, crumb; non-sticky and
non-plastic, very friable moist, hard
dry; few, small, iron concretions, rapid
permeability; abundant, coarse roots;
pH 6 2; abrupt, smooth boundary.

B., 22-56 Yellowish red (5 YR 4/6) dry and
(5 YR 4.5/6) moist; clay loam; moderate
medium, sub-angular blocky; slightly
sticky and slightly plastic, friable moist,
hard dry; patchy, thin clay skins on ped
facss; few, small, iron concretions;
moderately rapid permeability; few, fine

roots; pH 6.5; clear, smooth boundary.

B,. 56-80  Yellowish red (5 YR 5.5:6) dry and (5YR
4i6) moist; sandy loam; weak, coarse,
sub-angular blocky; non-sticky and non-
plastic, friable moist; hard dry: very few,
small, round to irregular iron concretions;
rapid permeability, few fine, roots, pH
6.4; clear, smooth boundary,
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Brown (7.5 YR 5/4) dry; dark hrown
(7.5 YR 4/4) moist, rubbed; common,
medium, faint, (6 YR 4/6) mottles; sandy
moderate, medium, sub-
slightly  sticky and
slightly plastic, firm moist, very hard dry;
many, small, iran and manganese con-
cretions; moderately slow permeability;
few, very fine roots; pH 5.6, diffuse

Dark brown (7.5 YR 4/4) moist, rubbed
medium, prominent, greyish
brown (2.6 Y 572} and many, medium,
distinet, dark reddish brown (5 YR 3/4)
mottles; clay loam, moderate medium,
angular blocky: sticky and plastic, very
firm moist, very hard, dry; many, small
round to irregular iron and manganese
concretions, moderately slow permea-

[Vol. 63, No. 1

bility; few, very fine roots: pH 6.3

B, 80-120
clay loam,
angular .blocky;
boundary.
B..G  120-177+
many,
CISCUSSION

The physico-chemical characteris-
lics of the soils are presented in table |,
The Mattagiri series are very deep, red-
dish brown soils, The textural behaviour
evidences a genetic relationship bet-
ween the horizons, suggesting its well
developed nature (Barshad, 1958), In
eddition to an argillic horizon, there is
glso a gradual strengthening of struc-
iure down the profile. The most strik-
ing feature is the presence of a iron

concretionary band with a quartz
vein embedded in it. Jenny (1941)
cuggested that presence of iron

gravel as band as indicative of relative
age or maturity of the soil. The pre-
sence of a quartz gravel line offers
doubt about the lithology of these soils
{Ruhe, 1959). However the distribu-
tion, the form and shape of the quartz

26
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pieces, indicate an in-situ origin
(Hameed Khan, 1974).  The sand frac-
tion is maximum in the surface horizon
and gradually decreases with depth,
which is indicative of the sedentary
nature of the soil (Roonwal and Bhum-
bla, 1968/69). As revealed by morpho-
logy, the soils of Mattagiri series are
developed from
underlying gneissic rocks.

The morphology of Punapallee
series revealed the presence of an argil-
lic horizon and absence of conspicuous
iron-gravel concretiopary band and
mottling. However the solum projects
the presence of some iron concretions,
whose intensity and size increases with
depth. The presence of concretions
may be due to hydrological effect.
The textural behaviour, development of
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structure, nature of boundaries, between
successive horizons, indicate a seden-
tary nature for Punapalle series.

The Karanur and Jeegur series are
distinctly different from the rest of the
soils of the farm. These occupy a com-
paratively lower physiographic positions
and are confined to the depressions
connecting the two major natural water
tanks, the effect of which being much
pronounced in the morphology. The
Jeegur series occupies slightly higher
physiographic position than the Karanur.
The influence of the hydrological condi-
tions is well pronounced in Karanur
series. There are heavy clayey soils
with well developed structure and deve-
loping shallow cracks when dry. With
the absence of any vertic characters,
the mottlings and concretions in addi-
tion to gleying in B.,, B.,G horizons
reveal the ill drained nature, The uni-
form distribution of clay with a maxi-
mum 70 per cent in the B.,G horizon
indicates mechanical illuviatlon as well
as synthesis of clay.

The Jeegur series are non-calcare-
ous soils, moderately heavy on the sur-
face, with well developed structure.
These are imperfectly drained and
subjected to reduced conditions as
evidenced by the presence of mottlings,
gleyed horizons (B.,G)and concretions.

The Simpson series are nothing but
extension of Karanur series but differ
from the latter in view of its present soil
environment, From the morphological
study it appears that the Simpson series
had been once under the influence of
moisture from the Karanur tank, under
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high water table for along time which
might have receded. This has left im-
prints on the morphology and colour of
the soils. The presence ol  mottlings
and iron concretions throughout thke
solum are again indicative of imperfect
drainage and reduced conditions. The
gleyed nature of B,,G horizon at a depth
of 120-177 cm is due to the factthat
the lower horizons are still under the
influence of excessive moisture.

In conclusion these soils are in-situ
formations developed from weathereo
gneisses. The topography and effect of
hydrology have contributed much as
reflected by variation in morphology
is suggestive of a catenary sequence.

Soil Classification

An attempt has been made to place
the soil series identified according to
the 7th approximation system and the
tentative classification done upto the
family level is presented below. Tha
soils were found to be mostly alfisols.

1. Mattagiri series '

Typic Rhodustalfs - clayey - mixec-
non-acid lsohyperthermic

2. Punapalle Series

Typic Paleustalfs-fine loamy-mixed-
non-acid isohyperthermic

3. Jeegur series

Typic tropaqualfs-fine loamy-mix-
ed-non-acid isohyperthermic
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‘4, Karanur series

Typic tropaqulafs-fine clayey-mixed
isohyperthermic

5. Simpson series

Ultic Haplustalfs-fine loamy-mixed-
non-acid isohyperthermic.
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