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Abstract

The IRS-IB-LISS-II FCC corresponding to the Survey of India toposheets

58 J/12, 58 J/16 and 38 K/9 were interpreted for soil resource studies in Lower
Palar-Manimuthar watershed, Tamil Nadu, and soil map was prepared after field
and laboratory studies. Based on the morphological, physical and chemical properties,
ten soil series were identified and classified according to US Soil Taxonomy. The
clay content ranged from 4.9 to 42.8 per cent. Soil reaction ranged from strongly
acidic to strongly alkaline. The soils were low in organic carbon content. Surface
horizons had CEC values ranging from 14.8 to 20.5 cmol(+) kg~ 1.

Additional keywords : Soil resources, landforms, soil characteristics and classification

Introduction

Timely and reliable information on soils with respect to their nature, extent,
spatial distribution, potential and limitation is very cructial for optimal utilization of
natural resources on a sustained basis. Soil surveys provide such information. Remote
sensing enables faster and accurate land-use mapping and has proved to be the most
efficient, economical and reliable technique to prepare a comprehensive inventory
of soil resources and land-use pattern of an area (Ahuja et al. 1992; Suresh Kumar et
al. 1998). The present study was carried out to characterise and classify the soils of
Lower Palar-Manimuthar watershed, Tamil Nadu using remote sensing techniques.

Materials and methods

The study area lies between 9° 7' 36" and 10° 3" 07" N latitudes and 78° 32' 43"
and 78° 48' 23" E longitudes and covers an area of 38,824 ha in Sivaganga and
Pudukkottai districts of Tamil Nadu (Fig. 1). The mean annual rainfall is 710 mm.
The mean annual air temperature is 28.7°C. The mean maximum and minimum
temperatures are 33.9°C and 23.4°C, respectively. The soil temperature regime is
'isohyperthermic' and moisture regime is 'ustic'.

The IRS-IB LISS II-FCC geocoded imageries on 1:50,000 scale of April 1994
corresponding to the Survey of India toposheets 58 J/12, 58 J/16 and 58 K/9 were
visually interpreted and physiography map with 17 units was prepared. Sample strips
were selected for ground truth. Pedons were examined and morphological
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characteristics were described. Horizon-wise soil samples were collected, processed
and analysed for various physical and chemical properties (Jackson 1973; Piper 1966).
The soils were classified as per US Soil Taxonomy (Soil Survey Staff 1996).

Results and discussion
Physiography and soils

Based on profile study in sample areas, ten soil series were identified in the
study area. They were Neman series (P1), Pillamangalam series (P2), Sirukudalpatti
series (P3), Nedumaram series (P4), Vengalur series (P5), Kunnakudi series (P6),
Puthirapatti series (P7), Kandavirayanpatti series (P8), Naduvakottai series (P9) and
Melkudi series (P10).

The study showed a close relationship between physiography and soils of the
area. Among the ten soil series, Nemam, Pillamangalam, Sirukudalpatti and
Nedumaram series occured in the undulating plains; Vengalur, Kunnakudi,
Puthirapatti and Kandavirayanpatti series in the uplands and Naduvakottai and
Melkudi series in the level lands.

Morphological properties

The solum depth (Table 1) varied from shallow to deep. The soils on the level
land were deeper compared to the soils of undulating plains and uplands. The surface
colour of all the pedons varied from 2.5 YR to 10 YR. The subsurface colour of the
pedons P1 and P3 had a hue of 2.5 YR because of the presence of free iron oxides
(Singh et al. 1995). The subsurface colour of uplands of P5, P6 and P7 registered 2.5
YR and 7.5 YR due to hydrated and unhydrated iron oxides.

Soil structure varies from weak to strong, granular to subangular blocky. Pedon
Pl had weak structure in the surface and subsurface whereas the pedons P3, P4 and
P5 recorded weak structure in the surface layers only. All the pedons except Pl
showed well developed structure in the subsurface indicating moderate to high degree
of soil development (Sharma et al. 1997). Occurrence of clay films in sub-surface
layers of the pedons P3, P5, P6, P7 and P9 was observed. Surface cracks, pressure
faces and mottles were noticed in subsoils of P10.

Physical properties

Generally gravel and sand contents were higher in the soils of the uplands and
plains whereas silt and clay contents were higher in level lands. Soils of the undulating
plain possessed sand to sandy clay loam texture and that of uplands varied from
sand to clay. The soils occurring on plain had loam to sandy loam texture and recorded
higher clay content than upland soils because of deposition of finer fractions from
the uplands (Table 1).
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Table 1. Morphological, physical and chemical properties

Horiz Depth  Colour Text Struc Gravel Sand Silt Clay pH EC GC CaCO3 CEC Exchangeable cations
on (cm) ture (%) (%) (%) (%) (1:2) dSm~!' (%) (%) ¢ mol BSP ESP
{+) kg“1 Ca Mg Na K

Pedon 1 : Nemam Series

A, 024 25YR4/6 sl flgr 400 823 09 167 45 01 02 006 162 36 29 02 01 - 423 0.7
Aly, 24-46 25YR4/6 sl flgr 448 844 09 147 44 01 03 007 156 36 29 03 02 44.5 1.1
Al  46-110 25 YR4/6 sl flgr 439 865 12 123 41 01 0.1, 008 135 31 27 02 01 46.0 1.1

Pedon 2 : Pillamangalam Series

AP 0-15 10YR4/3 sl m2sbk 202 715 27 258 85 0.1 03 301 205 93 55 02 04 75.2 1.8
Bk, 1546 10YRS5/6 scl c3sbk 205 769 08 222 80 0.1 04 346 198 103 47 02 03 78.5 1.5
Bk, 46-75 10YRS5/8 scl m3sbk 235 73.1 1.7 252 78 01 03 233 203 103 46 03 03 76.4 1.6

Bky 75-110 10YRS5/6 sl m3sbk 221 793 24 183 90 01 02 246 172 10.i 40 04 07 879 39
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Pedon 3 : Sirukudal patti Series

Ay 0-14 10YR4/6 st = flgr 107 8138 19 162 5% 002 03 020 163 43 3.4‘ 02 03 535 1.6
By, 1447 25YR3/6 sl misbk 206 791 20 184 52 002 02 021 183 60 41 02 02 57.6 1.4

B¢ 47-102 25 YR3/6 sc m2sbk 11.8 672 1.2 315 59 005 02 026 213 89 35 01 03 69.7 1.4

Pedon 4 : Nedumaram series

Ay 0-13 1I0YRS5/3 s flsgr 7.2 942 09 49 g9 01 02 279 173 g5 50 05 02 82.1 1.0
Cy 13-25 10YRS3 s flsgr 127 940 1.1 4.8 92 01 03 291 169 89 50 04 03 87.1 2.1
Gy 25-34 10YRS/1 s flsgr 264 948 08 44 98 01 03 299 163 78 46 04 04 81.1 28
2By 34-51 10YRS5/2 scl m3sbk 495 748 6.2 189 96 03 02 091 197 10,7 60 04 07 90.0 33
3Bwy 51-72 10YR6/2 sl m3sbk 184 821 49 12.9 10.1 03 02 091 183 93 25 03 03 83.9 17.8
3Bw, 72-101 10 YR 6/2 scl m3sbk 243  60.1 146 253 97 03 0.1 333 232 141 64 02 09 93.5 4.2

-- contd. --
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Pedon 5 : Vengalur series

By 011 25YR3/6 ¢ massive 154 544 27 428 56 (.1 0.3 031 1438 48 35 02 02 59.6 1.5
Bt, 1135 25YR3/6 ¢ m2sbk 273 573 338 389 59 0.l 04 038 163 6.0 40 02 03 64.4 1.6
Bty 3596 25YR3/6 ¢ m2sbk 464 395 37 367 60 Gl 03 042 196 80 50 02 03 68.9 1.5
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Pedon 6 : Kunnakudi series

Al 0-11 25YR3/6 si misbk 205 838 6.0 10.1 50 0l 0.1 0.03 154 41 30 04 02 50.1 1.3
Bw; 11-31 5YR4/6 si misbk 248 746 0638 186 460 0.1 03 006 163 46 3.1 04 02 514 1.5
Bw, 3142 25YR4/8 sl misbk 486 744 58 198 46 0.1 0.31 010 17.20 500 293 031 038 4953 162
Bt 42-97 25YR4/8 scl mlsbk 628 733 33 234 41 0l 025 012 W98 45 38 02 02 44.1 1.1

Pedon 7 : Puthirapatti series

Al 0-13 10YR3/8 sl m2sbk 17.8 81.7 6.1 122 54 03 04 010 154 46 34 02 03 55.2 1.7
By, 1326 75YR4/6 sl flsbk  13.0 786 2.2 192 52 o1 04 012 173 78 2.0 02 02 59.1 1.0
B, 2643 75YR4/4 scl m3sbk 390 739 18 242 53 01 03 014 193 g0 50 03 02 70.3 0.9
Bty 43-66 10YR4/4 scI m2sbk 262 665 94 240 59 01 03 012 96 95 .44 03 0.1 72.9 0.7

Pedon 8 : Kandavirayanpatti series
Ap 012 10YR4/6 s  flgr 280 8835 26 89 75 04 04 032 174 77 46 035 02 74.9 1.1
By, 12-56 75YR4/4 sl flgr 407 850 28 Il6 86 42 03 041 182 58 20 03 41 67.4 225

Pedon 9 : Naduvakottai series

Ap 0-14 10YR3M4 scl c3sbk 219 6628 92 245 85 02 03 092 5% 45 16 04 28 59.3 18.0
B, 14-33 10YR3/4 scl c3sbk 315 6535 80 266 90 07 03 1.16 20.2 70 25 03 68 82.1 33.5
B¢ 38-76 10YR3/4 sc¢ m2sbk 224 6038 7.2 324 88 15 02 1.60 227 85 40 03 55 80.6 243

Pedon 10 : Melkudi series

Ap 0-10  10YR3/3 | flsbk 175 673 141 186 78 0.1 03 214 182 6.0 20 05 46 72.4 25.5
Bwk; 10-29 10YR4/3 scl m2sbk 280 673 7.0 256 9.0 03 03 248 239 95 31 04 65 81.8 27.2
Bwky 9-61 75YR4/4 scl mlsbk 350 734 22 244 72 0.1 03 214 212 105 6.0 04 65 81.8 2.2
Bwks 61-109 I0YR3/3 ¢ c3sbk 325 502 112 386 98 1.1 0.2 1.91 230 92 41 04 67 889 293

Texture * s-sand; sl - sandy loam; s¢l - sandy clay loam; sc - sandy clay; ¢ - clay.
Structure : m-medium; f - fine: 1-weak: 2-moderate; 3-strong; gr-granular; sbk - subangular blocky
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Chemical properties

The soils are strongly acidic (pH 4) to strongly alkaline (pH 10) in reaction
and this wide variation is attributed to the nature of parent material, leaching, presence
of calcium carbonate and exchangeable sodium. Electrical conductivity was less
than 1.0 dS m-1 except in pedons P8, P9 and P10 which showed the accumulation
of soluble salts in the subsoils.

The free calcium carbonate content varied from 0.03 to 3.5 per cent. The pedons
P2, P4, P9 and P10 contained free calcium carbonate in the form of concretions and
nodules. The precipitation of calcium carbonate from the solution rich in carbonate
was facilitated by the high pH values (Sahu and Mishra 1997). The organic carbon
content was low (less than 0.5%) in all the pedons.

Cation exchange capacity and extractable bases vary considerably among the
soils. The cation exchange capacity varied from 13.5 to 23.9 cmol(+) kg-1. A
significant correlation coefficient (1=0.450) between clay and CEC suggests that
clay contributes to CEC in these soils. In all the soils, calcium was the predominant
cation followed by magnesium, sodium and potassium. '

Classification of the soils

Based on the properties, the soils were grouped under the orders viz. Entisol,
Inceptisol and Alfisol. The pedons P1 and P4 were placed under Entisols as they did
not exhibit any diagnostic subsurface horizon and characterised as Orthents and
Fluvents respectively. They were placed under Ustorthents and Ustifluvents subgroup
due to 'ustic’ soil moisture regime.

The pedons P2, P8 and P10 were grouped under Inceptisols. The pedons P2
and P8 qualified for Typic Ustropepts as they possess a cambic subsurface horizon.
The pedon P10 was classified as Vertic Ustropepts as it showed vertic properties.
The pedons P3 and P5 were placed under Typic Rhodustalfs as it contained argillic
horizon with a matrix colour of 2.5 YR. The pedons P6 and P7 had well developed
argillic horizon with less than 75 per cent base saturation and therefore classified as
Ultic Haplustalfs. The pedon P9 qualified for Typic Natrustalfs subgroups as they
possessed argillic horizon and ESP of more than 15.
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