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ABSTRACT

Four typical pedons representing agriculture, forage and tree crops land uses were studied in red
soil region (Kutturavupatti village of Sivagangai district) of Tamil Nadu during 2005-06. Soilswere
characterized for important morphological, physical and chemical characteristicsto definelimitations
for vegetation establishment at village level. Based on soil characteristics four soil series viz,
Sivagangai (P,), Melapoongudi (P,), Tamarakki (P,) and Keelapoongudi (P,) were identified and
named. All the soilswerefound deep in depth and have subangular blocky structurein surface and
sub surface. The soils texture varied from loamy sand to clay. Among the pedons, more than 70%
gravels were recoreded in pedon 1, whereas more than 10 % free CaCO, and high pH of 8.3 was
found in pedon 3. The bulk density, available soil moisture, organic carbon and cation exchange
capacity ranged from 1.11to 1.33Mgm3, 4.2 t0 16.2%, 0.11 to 0.60% and 8.79 to 41.47 c mol (p+)
kg?, respectively. The order of dominance of exchangeable bases was Ca?*> Mg#>Na>K*. The
soilswere classified into alfisol (pedon 1 and 4) and Inceptisol (pedon 2 and 3) as per USDA system

of classification.
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proper land use is essential to realize maximum
benefit out of it. Asasourcefor production system,
it serves as a store house of water and nutrients and
provide environment required for plants and living
organisms. For sustainable development and higher
production, regional approach in agricultural development
planning have not received the due attention in the past
and therefore, the location specific needs of various
regions remain neglected (Kadrekar,1993). In India, the
availability of cultivated land isshrinking day by day, and
hence, its proper management on sustainabl e basis hasto
be considered as the development strategy on priority at
the smallest unit level (say village level) to meet out
increasing demands. Out of 13 million ha geographical
areain state of Tamil Nadu, nearly 62 % of the soils are
red. To define the limitations for establishment of
vegetation, characterization of the areais must. Hence,
to determinethe potential of soilsfor growingfield, forage
and tree crops in red soil region on sustainable basis,
characterization was attempted at village level in the
present study.

MATERIALS AND METHODS

The study area, lies between 78°25” and 78°30” E
longitudeand 9°55” and 10°00” N latitude in Kutturavupatti
village of Sivaganagai district in red soil region of Tamil
Nadu. The average elevation of the study areais 105 m
(amgl). The area receives mean annual rainfall of 1012
mm and mean air temperature ranges from 20° C to 38°
C. Soilswere characterized for morphological, physical
and chemical properties and individual pedons were

described asper FAQ, (1990). Theareaqualifiesfor ustic
soil moisture regimesand i sohyperthermic soil temperature
regimes. Thegeology of theareacomprisesmainly gneiss
in uplands, calcic gneiss and kankar nodules in the
lowlands. Soils were classified upto family level as per
guidelinesgivenin USDA soil taxonomy (Soil survey staff,
1998). Soils samples were collected from each pedons
horizonwise. The physical propertiessuch asbulk density,
available soil moisture, and chemical propertieslike pH,
EC, OC, Free CaCO, and CEC were determined by
adopting standard methods.

RESULTS AND DISCUSSION
Morphological characteristics:

Site and morphologica characteristics of soils are
giveninTable 1. Pedon 1, 2 and 3 recorded solum depth
of 150 cm, while it was upto 145 cm in pedon 4. The
moist colour of surface soil horizons of pedons 2 was
yellowish brown (7.5 R 4/3) and pedon 3was dark brown
(10YR4/2) whereas it was dark reddish (2.5YR3/6) in
profile 1 and 4. Thevariations are attributed due to nature
and type of soil forming processes, which has also been
earlier reported by Mohekar and Chella (2000). The soil
texture varied from loamy sand to clay. In all the pedons
soil structure was observed moderate medium sub angul ar
in surface horizons and strong coarse subangul ar blocky
in sub surface horizons. Moist consistency of ped was
friableto firm and wet consistency was slightly sticky to
moderately sticky and plasticin surface horizonswhereas
in sub surface horizons were mostly very firm to very
friable and moderately sticky to plastic. Thismay bedue
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to higher clay content in all the subsurface horizons of
pedons. Dry consistency of soil was not observed because
of rainy season during the study period. Boundary of soil
was clear smooth in surface and clear wavy in subsurface
horizonsand itsthicknessvaried from 2.5 to 6.4cm. Pedon
3gave mildtovery strong effervescence dueto presence
of limeconcretions (parent materia plagioclasefeldspars,
calcium and magnesium carbonate). Similar observations
have also been reported by Kaushal et al. (1986). The
gravel content was found increasing with depth which
varied from 3.5 % in pedon 3 to 70.2 % in pedon 1.
Whereas, in other pedons, irregular distribution of gravel
content with depth was observed. In all the pedons, iron
concretions were observed in subsurface horizons at
varying depths. Presence of clay film observed in pedon
1and 2isattributed dueto the processof illuviation. Brown

‘Tablel : Site and mor phological characteristics of the soils
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mottleswere observed in pedon 3with hue 10Y R, chroma
of 2 and value of 1 in subsurface horizons reflecting poor
drainage.

Physical characteristics:

The Physical properties are presented in Table 2.
Theclay, silt and sand contentsin soils varied from 6.50
to 46.1, 3.50 to 18.11 and 37.8 to 83.0 per cent,
respectively. In pedon 1 and 3, clay content increased
with depth duetoilluviation of clay anditsaccumulation
was found to be concentrated in the sub soil. Earlier
Qureshi et al. (1996) also recorded the similar trend for
illuviation of clay in Rajasthan soils. Total silt and sand
distribution patternin all the pedonswas found irregular.
Thebulk density of the soilsvaried from 1.11to 1.33 Mg
3. The progressive increasein bulk density with depth

Horizon I?;F:)h (C,\;) lo?;g Texture Structure G(r;\)/)el moi StCons stency Wet
Pedon 1(Sivagangai ) : Slope 1-3%, physiography : upland , drainage: well drained, erosion: €2
Ap 0-15 25YR3/6 Scl c2sbk 10.2 vfr SS&Sp
Btl 15-46 25YR3/6 Sc c2sbk 155 vir ms&p
2Bt2 46-72 25YR3/4 sc (g) c3sbk 35.4 vir ms&p
2Bt3 72-97 25YR3/4 sc (g) c3sbk 50.8 fr ms&p
2Bt4 97-130 25YR4/3 sc () c3sbk 60.1 fr ms&p
2Bt5 130-150 25YR3/4 sc () c3sbk 70.2 fr ms&p
Pedon 2( Melapoongudi): Slope 0-1%, physiography : lowland , drainage: mod- well drained, erosion:el
Ap 0-20 75YR4/3 Sc c2sbk 4.2 fi ms&p
Bwl 20-45 75YR 4/6 Sc c2sbk 10.5 Vi ms&p
Bw2 45-71 75YR 4/4 Sc c2sbk 55 Vi ms&p
Bw3 71-108 75YR 4/4 S c2sbk 4.8 Vi ms&p
Bw4 108-131 75YR4/3 Ls c3sbk 16.2 vir -
Bw5 131-152 75YR4/4 Ls m2sbk 15.2 fr Ss
Pedon 3 (Tamarakki): Slope 0-1%, physiography : lowland , drainage: poorly drained, erosion: el
Ap 0-15 10YR4/2 Sc m2sbk 35 fi ms&p
Bwl 15-34 10YR4/2 Sc c2sbk 5.8 Vi ms&p
Bw2 34-62 10YR4/3 Sc c2sbk 10.8 Vi ms&p
Bw3 62-81 10YR4/3 Sc c2sbk 11.2 Vi ms&p
Bw4 81-92 10YR4/4 sc(g) c2sbk 12.7 Vi ms&p
Bw5 92-120 10YR4/4 sc(g) c2sbk 221 il ms&p
Bk 120-150 10YR4/4 C c2sbk 25.2 Vi vs&p
Pedon 4 (Keelapoongudi ): Slope 1-3%, physiography : upland , drainage:well drained, erosion: €2
Ap 0-22 25YR3/6 Sc c2sbk 10.4 vir ms&p
Btl 22-60 2.5YR3/6 C c2sbk 7.2 fr vs&p
Bt2 60-97 25YR3/4 C c2sbk 10.4 fr vs&p
Bt3 97-133 25YR3/4 sc(g) c2sbk 14.7 vfr ms&p
Bt4 133-145 2.5 YR4/4 sc(Q) c2sbk 18.8 vir ms&p

Soil texture: |s- loamy sand, sc-sandy clay, sc (g)-sandy clay gravelly, c-clay.
Soil structure: c-coarse, m-medium, 2-moderate, 3-srong, sbk- sub angular blocky.
Soil consistence: vfr —very friable, fr-friable, fi-firm, vfi-very firm.p-plastic, sp-dightly plastic, ss-dightly sticky, ms-moderate sticky,

vs-very sticky.
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Table2: Physical characterstics of the soils

CHARACTERIZATION & CLASSIFICATION OF RED SOILS FROM TAMIL NADU

Depth (cm) VCS — Sand frahjtls ons (%) — VES S;jl’ne:j(tural cogilﬁostl on ((":/F)ay BIan_I\S/Ig A\r/]?loliz;bl (%/3)”
Pedon 1 (Sivagangai) : Rhodic paleustalfs

0-15 8.25 15.3 30.0 8.05. 2.20 63.9 11.0 25.05 1.25 4.6
15-46 3.28 12.13 35.1 7.47 2.28 60.2 4.61 35.02 1.25 6.5
46-72 20.49 9.55 16.5 3.75 1.67 52.0 8.04 39.50 1.17 59
72-97 17.96 12.80 175 2.95 0.52 51.7 7.30 40.50 1.25 6.7
97-130 19.40 13.80 16.6 254 0.40 52.8 6.01 41.08 114 6.6
130-150 16.71 11.72 16.9 3.73 0.59 49.7 6.02 44.04 133 7.3
Pedon 2 (Melapoongudi) : Typic haplustepts

0-20 4.99 115 30.54 6.57 1.43 55.0 9.90 35.0 121 5.8
20-45 3.94 135 34.74 5.80 1.77 59.8 4.0 36.10 121 7.5
45-71 5.15 10.7 30.84 7.77 1.73 56.2 5.20 38.05 1.25 54
71-108 5.49 10.5 35.25 6.99 0.85 59.1 12.01 28.50 1.25 4.1
108-131 17.47 33.86 29.95 1.33 041 83.0 10.10 6.50 1.27 41
131-152 10.93 22.06 41.31 4.29 0.59 79.0 11.50 8.50 1.33 54
Pedon 3 (Tamarakki) : Typic haplustepts

0-15 6.47 11.6 30.20 6.74 1.32 56.3 8.21 35.01 125 47
15-34 7.26 9.26 31.25 9.12 223 59.1 4.80 36.05 1.25 51
34-62 8.22 9.39 29.7 8.25 1.88 57.4 3.50 39.01 117 51
62-81 9.42 8.12 24.97 5.92 1.84 50.2 9.11 40.01 114 52
81-92 13.72 9.54 19.12 4.49 124 48.1 11.15 40.05 1.25 52
92-120 13.96 11.2 20.16 3.98 0.61 49.9 8.50 41.10 1.25 54
120-150 6.47 7.49 19.4 4.09 0.81 38.2 16.10 45.50 1.25 8.2
Pedon 4 (Keelapoongudi) : Rhodic paleustalfs

0-22 6.22 11.9 28.49 7.09 222 56.0 8.41 35.10 125 52
22-60 272 6.97 228 535 1.76 39.6 18.11 42.05 114 6.5
60-97 250 5.77 229 5.05 154 37.8 16.01 46.10 117 6.9
97-133 8.68 12.1 21.2 4.57 1.69 48.3 7.05 44.50 111 57
133-145 9.87 11.8 19.7 4.37 1.60 474 9.02 43.14 1.25 5.9

VCS-very coarse sand, CS- coarse sand , MS —-medium sand , FS-fine sand , VFS-very fine sand

was observed in pedon 2. It might be dueto increasein
coarsefragmentsof soils(Waliaand Rao, 1996). Available
soil moisture content was observed 4.1% in pedon 2 and
8.2% in pedon 3. It was found increasing with depth in
pedon 3, whereasin case of other pedonsirregular trend
was observed.

Chemical characteristics:

The soil pH varied from 5.5 to 8.3. The pH of the
soil was found to beincreasing with depth in pedon 1, 2
and 3 which could be due to theleaching of exchangeable
bases from the surface horizon. EC values ranged from
0.02 to 0.08 ds m* and thus the soils were non saline.
Similar findings have al so been reported by Nayak et al.
(2000) and Vijayakumar et al. (1994). Organic carbon
content was recorded low in pedon 2 (0.11%) and highin
pedon 3 (0.60 %), which decreased with increasing
depth in all the pedons. The cation exchange capacity

[Asian J. Soil Sci., 4 (1) Juneto Nov.-2009]

(CEC) waslow in pedon 2 (8.79 ¢ mol (p+) kg?) to high

in pedon 3 (41.5 ¢ mol (p+) kg?). This variation is

attributed due to the quality and quantity of clay and

organic matter present (Mclean and Owne, 1969).

CEC of pedon 1 and 3 showed increasing trend depth.
Among the exchangeable cations, the order of

abundance was C&> Mg*>Na>K* in all the pedons.

The exchangeable C&" and Mg? contributed for higher

base saturation in these soils. Exchangeable sodium

percentage (ESP) value was observed much lower than

thecritical level of 15%inall the pedons. Thefree cacium
carbonate (CaCO,) content was low in pedon 2 (3.09

%) to high (10.8%) in pedon 3, which may be due to Ca
rich parent materials (Table 3).

Classification:
Based on soil morphological, physical and chemical
characteristics studied, the soils were classified upto
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Table 3: Chemical characteristics of the soils

Free Exchangesabl e cations Cmol

Depth (cm) (19;_5) FCds ocw)  caco, ’ (o4 kgt K* C(Ef) i';?' BSP  ESP

- (%) ca’ Mg"™ Na'
Pedon 1 (Sivagangai ) : Rhodic paeustalfs
0-15 7.7 0.07 0.59 357 9.5 1.00 0.17 0.21 12.9 84.6 132
15-46 7.8 0.03 0.25 3.77 9.00 25 0.29 0.07 13.9 85.2 2.08
46-72 7.8 0.04 0.19 3.72 13.0 6.0 0.42 0.10 20.7 94.2 2.02
72-97 7.8 0.05 0.19 4.01 125 6.0 0.46 0.06 20.9 90.8 2.19
97-130 7.9 0.05 0.16 3.86 145 25 0.40 0.05 21.0 83.2 1.90
130-150 7.9 0.06 0.14 3.96 14.0 35 041 0.07 21.0 85.5 1.95
Pedon 2 (Melapoongudi) : Typic haplustepts
0-20 7.2 0.03 0.56 381 8.0 4.0 0.18 0.32 134 93.1 134
20-45 7.8 0.03 0.33 3.77 8.0 4.0 0.19 0.14 13.6 90.9 1.40
45-71 8.0 0.02 0.22 3.67 8.0 5.0 0.20 0.09 14.0 94.9 142
71-108 8.0 0.04 0.19 3.72 6.0 2.0 0.23 0.06 9.40 88.3 245
108-131 8.0 0.02 0.16 3.09 45 3.0 0.22 0.04 8.79 88.2 2.50
131-152 81 0.02 0.11 347 5.0 25 021 0.03 8.92 86.7 235
Pedon 3 (Tamarakki) : Typic haplustepts
0-15 81 0.06 0.60 4.10 145 35 0.22 0.13 18.6 98.9 1.18
15-34 81 0.04 0.33 4.01 145 5.0 0.19 0.05 19.9 99.4 0.95
34-62 81 0.03 0.25 3.67 155 5.0 0.16 0.05 20.9 98.4 0.76
62-81 82 0.04 0.22 4.40 235 25 0.23 0.06 27.3 96.4 0.84
81-92 82 0.06 0.19 4.30 25.0 15 0.25 0.12 27.9 96.3 0.89
92-120 8.3 0.07 0.16 9.34 32.9 15 0.27 0.07 359 96.6 0.75
120-150 8.3 0.08 0.14 10.80 33.2 6.5 0.47 0.30 41.5 97.5 1.13
Pedon 4 (Keelapoongudi) : Rhodic paleustalfs
0-22 6.9 0.04 0.33 3.43 75 5.0 0.16 0.50 13.8 95.5 1.16
22-60 7.3 0.03 0.22 3.09 9.0 3.0 0.16 0.14 14.9 82.6 1.07
60-97 57 0.05 0.16 3.72 13.0 4.0 031 0.08 19.8 87.7 1.56
97-133 55 0.07 0.16 3.28 10.5 3.0 0.59 0.13 18.1 785 32
133-145 55 0.03 0.14 3.33 10.9 35 0.48 0.11 18.0 83.3 2.6

family level (Table 4). Pedon 1 and 4 were classified as
Alfisol dueto presence ofargillic horizonswith the base
saturation > 35 % and suborder due to the ustic soil
moisture regime. These pedons were classified Rhodic
Paleustalf at sub group level dueto presence of argillic

horizons, hueof 2.5YR and valueof 3 at moist condition.

Pedon 2 and 3 were classified under inceptisol due to
presence of cambic horizon in subsurface. Suborder

ustepts was coined for these two profiles based on the
ustic soil moistureregime. Pedon 2 and 3 wereclassified
under haplustepts great group dueto absence of duripan,
presence of free CaCO, within 200 cm of the mineral
soil surface and base saturation of more than 60% in all
horizons. Alfisol and Inceptisol oocupied 89 and 11% of
the study area, respectively. Fromthisstudy, itisinferred
that characterization and classification of the soilsat village

\Table4 - Classification of soilsunder USDA system of soil classification

Soil Order Sub Order Great group Sub group Family
Rhodi Cl skeletal, mixed, isohyperthermi
Pedon 1 Alfisol Ustalfs Paleustalfs odie vy » IMIXEG, ISOyperthermic,
paleustalfs Rhodic paleustalfs.
Pedon 2 I nceptisol Ustepts Haplustepts Typic haplustepts Fine, mixed , isohyperthermic, typic
ep ep aplustep ypic haplustep Haplustepts
. . Fine, mixed , isohyperthermic, typic
Pedon 3 Inceptisol Ustepts Haplustepts Typic haplustepts
ept ep aplustep ypiC haplusiep Haplustepts
Rhodi Fi ixed , isohyperthermic, Rhodi
Pedon 4 Alfisol Ustalfs Paleustalfs odie 11e, MXEd, 1Soryperinermic, Fhodie
paleustalfs paleustalfs
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level will be very much helpful in defining limitationsto
grow field, forage and tree cropsin red soil.
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