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SOILS OF KALRAYAN HILLS OF TAMIL NADU

S. NATARAJAN and C_ RATNAW®

Kalrayan

hills extend over parts of Salem ang South Arcot districts, Tamil Naduy

Tha hill range has been under shilting cultivation for a very long time. However, soils

of this range have not been studiad in dotail.
af the murph-:rnlugicnt. physical and chemical characteristics

line from summit to vallay battoms.
on many of the soll properties such
CaCQ, content of the

nautral and eiectrical conductivity is normal
organic matter and total P,0, content, Total KsO is medium to high and CEC is

madium in the sails,

The Kalrayan hills cover an area
of B54.63 'sq km. They lie between
11237 and 12° 01 N latitude; and 78s
31" and 78" 53' E longitudes. The area
consists of five Jagirs namely the
Chinnakalrayan, Periyakalrayan, Jadaya-
goundan. Kurumbagoundan and Ariya-
goundan Jagirs. The first two Jagirs
lie in Attur taluk of Salem district
while the rest lie in Kallakurichi taluk of
Souch Arcot district. The topography
is a rolling one, composing of hillocks
and valleys, The presest soil studies
confine to the valleys which are acces-
sible and where the permanant cultiva-
tion is going on. Valleys consist of
convex summits, convex slopes and
valley bottoms. Pnysical and chemical
characters of the soil profile were
studied for this toposequence consisting
of the convex summit, slope and valley
bottom.

Geology of the range consists of
gneisses and charnockites. Drainage
pattern of the streams is dendritic with
sub-parallel at higher altitudes.

METHODS AND MATERIALS

Morphological characteristics of
three repiesentative profiles -examined

The present paper brings out a study
of the hills in & transect

The rasylts indicaled the influance of topography
ARER as dapth, texture, drainage and water table.
soils is low due to continuovs leaching. Reaction is acid to

Continuous cropping has resulted in low

on convex summit, convex slope and
valley bottom are described, following
the guidelines laid down in the Soil
Survey Manual, (IARI, 1970). Horizon-
wise soil samples were collected in
the field and were analysed for their

physical and chamical properties (Piper,
1950 and Jackson, 1958).
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(i) Profile in convex summit :

Location - Kovil Kadu
Elevation - 762 metres
Drainage - Well drained
Water table - 40 metres and
more
Slope - 2-59
Vesetation - Pongamia glabra,
Tectona grandis
Land use - Cultivation
with tapioca.

Pedon characteristics
A1 :0-21 cmred (2.5 YR 4/6) moist
and (2.5 YR 4I6) dry; loam, moderate,
medium, subangular blocky; soft, firm,
sticky; moderately repaid permeability;
clear, smooth boundary; pH 5.8

" % Spil Suivey and Land Use Organisotion, Coimbatoro.
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21-52 cm dark red (2.5 YR 3/G)
moist; sandy clay loam; moderate,
medium, subangular blocky; slightly
firm: sticky, palstic; moderately rapid
permeability; clear, smooth boundary;
pHB6.2

B21 : 52-88 cm dark red (2.5 YR 3/6)
moist; clayey; massive to weak, me-
dium. subangular blocky; slightly firm,
sticky, plastic; moderately rapid per-
meability; clear, smooth boundiy: pH
6.0,

. B22: 88134 ¢m red (2.5 YR 4/B)
moist; clayey; weak, medium, suban-
gular blocky; sticky, slightly plastic,
firm; very few, small, round, ferro-
manganese concretions; moderately

B1 ¢

rapid permeability: clear, smoeth boun-.

dary; pH 61.

B 31 ;134166 cm red (2.5 YR 4/6)
moist; gravelly clayey; weak, medium,
subangular blocky breaking to granules.
slightly firm, sticky, slightly plastic:
few, found, ferro-manganese concre-
tions; common, irreguliar, 2-3 em size
quartz gravels; rapid permeability:
pH 6.0

(ii) Profile in convex slope :

l.ocation Keraliyur

Elevation . 709 metres

Drainage .. Excessively
drained

Water table 13-15 metres

Slope o 5-209,

Vegetation Cassia auriculate,
Calotropis g:g—
antea

Land use Cultivation with
tapioca.

Fedon characteristics

Al
3I3) moist and (5 YR 5/4) dry; clayey;

LTI B { o B

moderate, medium to. coarse, supan-
gular blocky; firm; sticky, plust:c .very
few, round, ferro-manganese concre-
tions; moderate to moderately slow
permeability; clear, smooth ‘boundary
pH 5 8.

A22 : 22-76 cm reddish hmwn (5YR

: 0-22 cm reddish brown (5 YR

3/3) moist; gravelly clayey; weak me-
dium, subangular blocky; slightly , firm:
sticky, slightly plastic; few, .iron con-
cretions with very few, 6 cm size ferro-
manganese gravels; moderate to mode-
rately slow permeability; gradual, wavy
boundary; pH 6 4.

C1 : 75-93 ¢m reddish -broan (5 YR
4/4)- moist; clayey;. slightly firm, sticky,
slightly plastic; massive; few, ferra-
manganese concretions; frequent, irre-
gular guartz of- 1-2 em size; mode-
rate to mcderately slow permeability;
pH 6.4,

C S3cm + Parelnt material

i)

Profiie in Valley Bmmrn_

Location : Kilakadu

Elevation 686 metres

Drainage Maderately well
drained

Water table 3:6 metres

Slope : 0-19

Vegetation Leucas aspera, Tri-
dax procumbens.

Land use Cultivation with

‘cereals

Pedon characterisuic:

1:0-24 ¢cm dark reddish brown
(2.5 YR 3/4) moist; clayey loam; mode-
rate, medium, subangular blocky; fria-
ble. sticky, plastic; moderately rapid
permeability; clear, smooth ' boundary;

“pH'5.7.

778



Dacembor 1934]

B21::'24-46 cm dark reddish brown
(2:5 YR-3/4) moist; clayey ; moderate
coarse, subangulat blocky ; slightly firm
sticky; bl_a.étil:.. very few, round, ferro-
manganese .concretions .and few, 1 cm
size ‘quartz; moderately rapid premea-

bility; clear, wavy boundary; pH 5.8,

B22t : 46-72 c¢m red (25 YR 4/6)
moist; “clayey; moderate, coarse, sub-
angular-blocky; slightly firm, sticky and
plastic; very thin, clay films; very few,
round, ferro-manganese concretions and
very few, 1 cm quartz fragments; mode-
rate permeability; clear, smooth boun-
day; pH 6.0

B23t-: 72-101 cm red (2.5 YR 4/6)
moist; clayey; moderate, coarse, suban-
gular blocky; friable, sticky and slightly
plastic; thin, clay films; common, fine,
distinct, strong brown (7.5 YR 5/6)
mottlings; moderate permeability: ab-
rupt, smooth boundary; pH 5.6.

B24t : 101-136cmred (2.5 YR 4/8)
moist; clayey, strong, coarse, suban-
gular biocky; firm; sticky, plastic, very
few, round, ferro-manganese concre-
tions: many dominant, coarse, light
gray (7.5 YR 7/1) Kaolin and strong
brown (7.5 YR 5/6) iron mottlings;
moderately slow permeability; abrupt,
smooth boundary; pH 6 0.

B3 : 136-15644strong brown (7.5 YR
5/6) and light gray (7.5 YR 7]0)
moist; clay loam; strong, coarse, suban-
gular blocky; firm, sticky, plastic, kao-
lin present; few feldspathic fragments;
moderately slow permeability; pH 7.0.

RESULTS AND DISCUSSION

Soil depth in convex summit is
more than 1 metre, it is 15 emto 1
metre in convex slope and more than

.
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2 metre in valley bottom. The wide
variation of soil depth in the above
toposequence can be -attributed to
either the slow ‘gelogic’ eroosion of
soil material from the soil surface or the
lack of percolating water or both occur-
ring on the slope. Similar results have
been reported by Kandaswamy, et al.
(1965) and Buo! et a/. (1973). The soil
in convex summit is well drained with
water table of more than 40 metres. The
profile in convex slope is excessively
drainedwith water table of 13-15 metres
and the soil in valley bottom is mode-
rately well drained with water table
of 3-6 m, Thus the drainage of soil
in any toposequence is related to
water table (Soil Survey Staff, 1951).
The mottlings and concretions in the
profile of valley bottom suggest the
alternate conditions of reduction and

oxidation by fluctuating water table,

Texture of the surface layers in
the convex summit is coarser when
compared to the subsoil horizons;
comparative studies on texture of the
profile No. (i) and (ii) show evidence
that ths surface layers in profile (ii)
have been eroded, The surface soi]

~of the profile (ii , although clayey in
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texture, is a conglomerate with gravels
and boulders both on the surface
and in the solum, asobsetved in the
field investigation. There is a gene-
ral increase in clay content in the case
of profile in the valley bottom revea-
ling pedogenic processss involved.
These results go to show the influence
of the topography, slope and run-off
on the soil texture (Buol ef af, 18973)
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Table No. 1e—Prolile details,

Villege Taluk Profile Horizon Dépth
s No. location n cm
1 2 3 4 5 '
1 Kovilkad Attur Convax .
sUmmit A1 0-21
2 . " " B3 21.52
3 " o “ B21 52.88
4 . i . B22 83-134
5 4 " - B31 134166
B Keraliyur Kallakurichi Convex slope Al 0-22
7 " " AZ2 22.75
e " " - c1 75-93
2 Kilakadis Attue Yelley botiom A3 0.24
10 ; - - 821 24-46
11 ” »» " . 822t 46-72
12 “ " - B23t 72-103%
13 " . - B24¢ 101.136
14 - - » B3 136-154
Tabfe T b. — Physical propertfes of soils,
Mechanical constituents _ vH EC CaCO, O Akdry
Cogrse Fina Clay S5ik Tewtural 1:Z2  m.mohos]f 9 carbon  mois—
5. sand sand % oL class em o s
No. 9% %o . Yo
+ 3058 2348 23,10 21,78 ( 5.8 0.04 010 o0& 20
2 3067 2454 2874 534  Sci 6.2 0.04 0.2 062 28
3 3237 1760 47.02 327 ¢ 6.0 0.04 0.31 051 22
4 3067 13.58  49.04 208 ¢ 6.1 0.04 0.21 026 3.4
5 3638 1302 48.00 1.82 ¢ 6.0 0.05 026 0.17 3.4
6 2570  1B.93  48.51 289 ¢ 58 . 005 0,47 088 55
7 3406 13,27 49.5% 262 ¢ 6.8 0.05 0.47 0.51 5.4
8 3405 1422 4767 341 ¢ 6.4 0.06 0.21 0.28 5.4
9 2427 3432 2694 13.82  «cf 5.9 00,6 041 1.4 30
10 2287 22.81 4956 234 ¢ 58 0.05 0.2% 0.85 44
11 2397 1815 51.64 151 c 6.0 0.01 0.36 0.48 4.0
12 2240 2165 50,08 260 ¢ 5.6 0.05 0.31 0.21 4.0
13 2286 16.20 53.46 282 ¢ 6.0 0.08 043 0.1 4.4
4 19.94 33756 23.52 2000 cf 7.0 0.09 0 47 008 4.4
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Table 1 ¢ — Chemical composition of soils,

Chemical constituenis

CEC Exchangeable cations
5.7 - Ry04. FO,0,4 A140y  Total Total Total me/ me/100 g of soil
Nﬂ'. . 2 CEU F,ﬂ. K. 100
' &5
qu,.lF oﬂ"“ % % 3;“ 'n.r"u gail Cﬂ-}+ Mg++ Na+ K'I'

1 11,22 488 © 624 042 0,02
2 2060 659 1401 032° 005
= 18,57 7.42 1216 032 0.03
4 1854 684 1170 042 002
5 1957 775 1182 042 005

B 24.38 B.14 16.24 D.42 0,06

7 2310 647 16,63 042 0.0
8 21,00 B.04 15.86 0.42 0.02
g 16.48 5,44 11,04 0.42 0:05
10 2392 691 17.01 042 006
111976 815 1161 042 0,08
12 1?.?5 7.24 12,52 0.42 0.02
13 °2080 824 1256 042 002

14 21.00 7.88 1302 053 002

0.42 8.6 35 05 38 0.2
0.72 122 40 25 42 02
0.67 105 35 1.5 42 0.2
0.77 16 5.0 1.6 40 0.2
0.79 100 3.0 20 40 . 02
0.28 105 3.0 2.0 36 0.2
0.28 138 55 25 36 0.2
0.20 13,8 7.0 1,0 36 0.2
0,45 16.4 5.5 20 34 0.2
0.48 166 55 20 32 . 0.2
0.28 175 6.5 4.0 42 0.2
0.38 174 50 35 45 0.2
0.38 13.3 as 25 4.2 0.2

0.28 18.9 6.5 4.5 4.2 0,2

CaCO, content is comparatively low
on the convex summit as the drainage
may take the CO3s to the valley
bottom. Mahalingam and Durairaj
(1968) also observed in Nilgiri soils
the decrease of time with the increase
in elevation. Organic carbon is gene-
rally low in all the profiles, the amount
decreasing with increasing depth, indi-
cating the low fertility status of the
soils. This might be due 1o conti-
nuous cultivation of soil without
adding organic manures.
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Iron and aluminium axides are
generally high. Among these .sesqui=
oxides, aluminium oxides contribute
higher proportion than iron oxides as
reported by Ghabru and Ghosh (1980).
The percentage of sesquioxides is
high in the convex slope than in the
summit or in the valley bottom. This
variation may be due to the move-
ment of sesquioxides in free form.
Total calcium is fair in all the thres
profiles. Total P,Os is low in the all
the profiles indicating that it dimini-



&

NATARAJAN ef af,

shed due to continuous cropping. In
profile No. (iii) the total P was found
decrease in the profile along the tra-
verse in relation to degree of weathe-
ring. Godfrey and Reichcr (1954) also
made similar observations znd brought
the relationship between the distri-
bution of P and the stage of soil
development. Total K:O is medium to
high due to the presence of higher
amounts of K bearing minerals in the
soil.

Cation exchange capacity is me-
dium. There is a general increase in
CEC and exchangeable bases in con-
vex slope and valley bottom than in
convex summit. This difference is due
to the variation in the proportion of
clay as accounted by Chaxraborthy
et al., (1984).

A study of the morphological,
physical and chemical ¢ aracteristics
of the Kalrayan hill soils occuring in
different toposequence was taken up.
The results show the many cof soi]
properties such as depth, texture, drai-
nage and water table were influenced
by the topography. The soils are
medium acid to neutral in reaction
low in electrical conductivity and hence
they can support variety of crops. Low

organic matter and P:O: content indi-

cate their deplishment due to conti-
nuous cropping. Medium to high
KaO content is due to the presence
of K bearing minerals' in the soils.
The cation exchange capacity is me-
dium and is contributed by the amount
of clay and type of clay mineral.
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