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Soils of Kovilpatti Taluk, Their Use and Applications for
Dryland Agriculture and Planning

H. HAMEED KHAN', T. M, THIYAGARAJANY, C. 5. BALASUNDARAM?,

5. RAMAMATHARN!,

G. RAJENDRAN® and 5. NATARAJAN®

A soil map of Kovilpatti taluk waes prepared to show the extant of occurrence

and diatribution of the six soil series identified in the taluk. The nature and magnitude

of problems associated with these soil serjes were discussed and measures to achisve

sucoess in dryland agriculture through consumptive use of moisture, erosion control

measures, improving nutrient status, ete., ware suggested.

Kovilpatti-is one the ten taluks of
the Tirunelveli district in which the
Integrated Dryland Agriculture Project
is in operation. In order to provide
basic information for planning and
execution of project, a detailed work-
ing Knowledge of the soils of the
taluk is necessary. Hence a recon-
naissance soil survey of the taluk was
conducted during 1971.72, This inven-
tory of the soil resources of the taluk,
besides providing basic information
will also help in locating problem
areas, s0 as to suggest remedial
measures and for exploiting the poten-
tialities for intensive agriculture.

MATERIALS AND METHODS

A reconnaissance soil survey was
carried out adopting ‘Standard Soil
Survey” techniques (Anon., 1870).
Sixty profile pits were examined, cover-
ing the entire taluk based on hetero-
genity. Representative samples from
the established soil series were studied
in detail in the laboratory for various
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physico-chemical characteristics (A.O-
A.C., 1950; Piper, 1950).

RESULTS AND DISCUSSION

Six new soil series were establish-
ed and a soil map of 1:63,360 was
prepared (Fig. 1).

Description of the area

2) Physiography, relief and
drainage: Kovilpatti taluk lies bet-
ween 8° 45" and 9° 20" North latitude
and 77° 40" and 78° 25 East longi-
tude situated in the Northern side of
the Tirunelveli district. The taluk is 8
vast stretch of plains, with intermittent
elevated plains in patches, occupied
by red soils, The main drain line is
Vaipar which empties its contents into
the Gulf of Mannar. The rainfall is
poor (620 mm) and the weather is
hot and oppressive.

It is mainly of Arc-
and schists with

b) Geology:
haean gneisses
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crystalline limestones, fluviatile and
marine alluvia and the aeolian deposits
of Teris and sand dunes, occurring
towards the coast.

Description of ths soils

Six soil series were recognised,
described and mapped. General infor-
mation about these six soil series are
given in Table |.

. Kovilpatti series (Kvp)

Hori- Depth
zon . incm
f-ti:l_ 0-19  Very dark greyish brown

Macromorphology

S0ILS OF KOVILPATTI TALUK

(10 YR 3/2)M; dark
greyish brown (10 YR
4/2 )D; clay loam; wet,
coarse crumbs breaking
in to finer crumbs; sli-
ghtly sticky and slightly
plastic, friable moist,
slightly hard dry, small,
CaCO, concretions, 7-
10%, violent efferve-
scence; moderately ra-
pid permeability; pH
7.5; clear, smooth
boundary.

TABLE |. General information about the soil series

w4

Mame of the 501
serles Brief description

Extentin Percentage Farent Ground

Craps /
aréwn

Sa. km. to the material water
- total area table {in _f
maoters)

Kavilpatti Black, very deep, heavy, cal- 1334.8 48.00 Weather- 31013  Cotton,
careous with cracks and ail- ad gneiss cumbu, chil-
gai  microrelief,  gypsum, lies
occur in the subsoil

Subramania- Black. very deep, heavy cal- 82B.82 29.45 " 6io13 Cotton,

putam carious, non-gvpsiferous with cumby, chil-
vertic characieristics lies. gingeliy

Vilathikulam Dark yellowish brown, very  84.51 3.07 Alluvium 3te5  Cholem,
deep, calcarious medium tex- cumbu, eot-
fured 100, Ground-

nut, avuri

Vodemalapurem Grevish brown, wvery dasp, 24.6 0.88 - -— Cumbu, coi-
calcarious, medium 1axtured ton, chillies.

ragi
lHegampatly Red, deep io very deop, non-  400.82 14.58  Woenther- —_— Groundnut,
calcarcous, coarse textured ed oneies cumby. chil-
lies, samai
Sursugudi Hed, doep to very deap, non- 52,47  1.B7 Acolion 51w 10  Groundnut,

calcareoi s, coarée texiurcd

deposits

ragi. chelam,
avuri
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A,V
A,V 37-87
AV 87-107
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19-37 Very dark grayish brown

(10 YR 3/2)M and D;
clay; medium, Moder-
ate, subangular blocky;
indistinct, intersecting
slicken sides; violent
effervescence; modera-
tely; rapid permeability;
PH 7.4; few, fine roots;
diffuse boundary.

Very dark brown (10
YR 2/2) M and D;
clay, strong, medium,
angular blocky, promi-
nent, intersecting slick-
enside; very sticky and
very plastic; very firm
moist, very hard dry;
violent effervescence;
slow permeability pH
7.4; few, fine roots;
diffuse boundary.

Very dark  grayish
brown (10 YR 3/2) M
and D; few, fine, faint,
dark grayish brown (10
YR 4/2) mottles due to
CaS04 crystals) clay-
loam; weak, coarse,
subangular blocky indis-
tinct, intersecting slick-
ensides; stickly and
plastic, friable moist;
small CaCO,; concre-
tions, 20-25%, violent
effervescence, modera-
tely rapid permeability,
pH 7.4; abrupt, smooth
boundary, .

C Ca 107-123 CaCO, concretions, more

+Cs

than, 509%, mixed with

500
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prominent gypsum crys-
tals,

tl. Subramaniapuram series -(Sbm)

Hori-
zon

Ap 0-156

AV 15-75

A,V 75-111

Depth
(in cm)

Macromorphology

Dark greyish brown (10
YR 4/2) M; Dark gray
(10 YR 4/1) -D; clay;
weak, medium crumhs;
sticky and plastic, very
friable moist; very few
emall, irregular, iron and
CaCO, concretions; vio-
lent effervescence; few,
fine, roots; moderately
rapid permeability, pH
7.6, clear. smooth boun-
dary;

Dark gray (10 YR 4/1}M
and D silty clay;
maoderate, coarse, angu-
lar blocky; slicky and
plastic, moist firm; very
hard dry; prominent
slicken sides; very few,
small, CaCO, and iron
concretions; cracks 4
*cm wide; moderate per-
meability; pH 7.5; diff-
use boundary.

Dark gray (10 YR 4/1)
M and D; silty clay
strong, coarse, angular
blocky; very sticky and
plastic; moist firm, dry
very hard; prominent
slickensides; very few
irregular CaCO, and
spherical iron concre-
tions; violent efferve-
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scence; pH 7.3; moder-
ately slow permeability.

CCa 111-142 Weathered gneiss with
CaCoO,

HI,
Hori-

zon
Ap

Nagampatty series (Ngp)

Depth
(in cm)
0-17 ~ Yellowish réd (5 YR 4/6)
Mand (5 YR §5/6) D;
loamy  sand; single
grained; very rapid per-
meability; pH 7.0; clear,

smooth boundary

B, . 17-50 Darkand (2.5 YZ 3/6) M;
1 red (25 YR 5/8) D
gravelly clay loam; mas-
sive, slightly sticky;
moist firm, dry hard; 1-
2Y%, iron concretions; 3-
5%  quartz  gravel;
moderate permeability;
pH 6.5, clear smooth
boundary,

Macromorphology

B, 50-120 Darkred (10 YR 3/6) M

: and D; gravelly clay
massive, sticky, moist
friable, very hard dry,
thin clay films, small, 5-
8% iron concretions;
abundant, small quartz
fragments, moderately
slow permeability; pH
6.3; abrupt smooth
boundary.

C 1204 Weathered gneiss.

I\V. Surangudi series (Srg)

Ap 0-11  Dark reddish brown

(2.5YR 1) M, (25 YR
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3.5/4) D; loamy sand:
weak, fine crumbs;
moist very friable, soft
dry: rapid permeability;
pH 7.0; plentiful fine
roots; gradual, smooth
boundary
B, 11-23 Dark reddish brown (2.5
YR 3/4 M, (2.5 YR 3/6)
D; sandy loam; moder-
ate, fine to medium Sub-
angular blocky; slightly
sticky, friable moist,
slightly hard dry; many,
fine roots; rapid perme-
ability, pH 4.7; gradual,
smooth boundary.

B, 23-165 Darkreddish brown (2.5
YR#) M, sandy clay
loam; massive, sticky
and plastic; friable moist,
very hard dry; moderat-
ely rapid permeabiiity;

pH 4.8.
V. Vilathikulam serias (Vik.)

Ap 0-17 Dark vyellowish brown
(10 YR 3.5/4) M; yellow-
ish brown (10 YR 5/4 D;
loamy sand; weak, med-
ium subangular blocky
breaking into crumbs;
very friable moist, soft
dry; rapid permeability;
pH /.4; many, fine roots;

smooth boundary.

17-71  Dark brown (10 YR 4/3)
M; sandy clay loam;
strong, coarse, subangu-

lar blocky; slightly stic-



71-107

107-160
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ky and plastic, very firm
moist, very hard dry,
moderately rapid per-
meability; pH. 7.4:fine

roots; gradual smooth
boundary.

Dark brown (10 YR 4/3)
M; sandy clay loam;
strong, coarse, suban-
gular blocky; sticky and
slightly plastic, moist
vary firm, very hard dry;
2-3 sized, 3-6% CaCO,
concretions, strong  eff-
ervescence; moderately
rapid permeability; pH
8.2; gradual, smooth
boundary.

Dark brown (10 YR 4/3)
M rubbed; fine sandy
clay; moderate, medium,
subangular blocky; stic-
ky and slightly plastic;
moist very tirm, hard
dry; 5-109, CaCO, con-
cretions; violent effer-
vescence; moderately
slow permeability; pH
9.0.

Vi. Vadamalapuram series (Vmp)

Ap

0-14

Darkgrayish brown (10
YR 4/2) M, brown (10
YR 5/3) 4; sandyloam’
weak, medium, suban-
gular blocky, slightly
sficky, wvery friable
moist; very few, small,
CaCO, concretions; eff-
ervescence  localised;
fine roots; rapid permea-
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B, 14-50

50-71

B,

B, Ca 71-163

o

(Vol: 64, Na. B

bility; pH 81, abrupt
smooth boundaty

Dark g;eyisﬁ b{u:wn (10
YR 4/2) M; clay; moder-
ate, medium. subangular

locky; sticky and - plas-
tic; friable moist. hard
dry; few CaCO, .concre-
tions; violent efferves-
cence; few roots; moder-
ately rapid permeabhility
pH 78; clear, smooth
boundary.

Dark greyish brown (10
4/1) M: clay; moderate,
medium, . subangular
blocky, very sticky and
plastic, . friable moist,
few small CaCO, con-
cretions; violent™ eff-
ervescence; very few,
fine roots; moderate
permeability pH 7.6
diffuse boundary.

Greyish brown (10 YR
6/2) M rubbed; clay
loam; weak, medium
subangular blocky, sli-
cky and plastic, very fri-
able moist; small, irre-
gular, 45-50% CaCO,
concretions; violent eff-
ervescence; moderately
rapid permeabilitp; pH
8.2; diffuse boundary.

The physico -chemical properties

are presented in Table Il

Soils of

Kovilpatti and Subramaniapuram series

are neutral in reaction,

deficient in

organic matter, rich in clay and silt and
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from 50-70%, throughout the pedo unit,

These soils are very deep, crack heavily
in summer and are subject to sheet and

rill erosion. The rainfall is scanty but
sudden, heavy and of short spell, receiv-
ed mostly in the form of cloud-bursts,
Deeper ploughing prior to monsoon may
help in penetration and retention of
moisture. Though these soils are on
0-39, slopes, sufficient bunding, stabili-
zed with cuttings of /pomea sp may be
useful. Water harvesting techniques
such as farm pond, stubble mulch, strip
cropping, deep tillage, surface and sub-
surface tillage, trenches, dug out pits,

603

TABLE 11, MAnalytlcal deta of soil series

e . Water
Series Depth pH EC X« Moisture Coarse Grain  Silt Clay holding Toral Total
oA {em) 10 o sand% sand% % %  caopacity Ca% Ma%,
Kovilpattl 0-18 7.5 0.1 2.98 12.40 8,20 2577 53.64 562 3.7 1.02
o 19-37 7.4 1.16 3.06 10,30 8.90 22,17 56.28 53.4 4.5 1.44
“ o 27-87 7.4 0.95 2.65 9,20 8.5 23,20 59.76 60.0 4.2 1.67
' 87-107 7.4 028  2.81 5.70 5.80 25,16 63.48 70,0 5.8 1.78
Subiamlaniaparam 0-15 7.6 0.60 2.3 7.5 13.85 22,56 52,76 52.2 5.7 2.42
" 15-75 = 7.5 0.95  3.03 .15 9.70 26.81 57.43 B5.0 5.7 2.24
" 75-111 7.3 0.11 2.67 14.20 11.30 20.86 ©54.27 523 5.9 2.3
Vilathikulam 0-17 7.4 0.2 1.6 36,99 40.51 7.90 12.80 26.25 0.7 0.2
™ 17-11 7.4 0.2 2.6 33.13 41.64 4.74 20.99 4592 1.1 0.08
" T1-107 8.2 0.4 2.6 11.28 61.45 5.13 18.18 53.18 1.5 0.23
" 107-160 9.0 0.4 3.2 981 61.65 0553 21.42 54.83 2.2 0.40
vadamalopuram  0-14 8.1 0.094 1.6 47.44 3512 3.28 11.34 33.46 0.5 05
5 14-50 7.8 0.123 3.9 35.88 25.50 4.45 -31,69 51,11 1.5 0.63
6§0-71 7.6 0.130 4.5 31,01 29.33 _ 535 32,13 4581 3.8 046
71-163 8.2 0.140 4.0 2952 33.34 B.46 27.97 49.06 4.7 046
~ Nagampatty 0-17 7.0 0.2 0.6 11.30 66.48 0.45 10,49 28,95 05 0.58
» 17-80 6.5 0.2 1.66 51.80 17.65 0.48 17.25 30.43 0.2 0.52
" 50-120 6.3 0.2 2.06 42.30 10.30 1,22 19.67 42.04 0.6 0.23
Surangudli 0-11 7.0 0,2 0.76 28.06 £0.29 0.45 10.47 29.11 0.3 0.29
" 11-23 47 0.2 0.83 23.35 §7.35 0.48 17.26 33.88 0.3'0.14
in 23-166 4.8 0.2 1.11  13.69 65.66 1.22 19.67 3487 0.5 0.58
have a water holding capacity ranging may be tried with success. In these

vertisols, the cultivation should be so
adjusted and planned that the crop
passes the anthesis stage before the
cracks widen for maximum utilisation

of moisture.

The cation exchange capacity ran-
ges from 42 to 55 m. e/100g of soil
through the pedo unit, with & good
reserve of bases.

As these blacksoils occupy nearly
2200 Km*® accounting for 70% of the
total area of the taluk (2814 Km") the
entire economy of the taluk mainly
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depends on these two series. Based on
the consumptive use of moisture for
various crops, the sequence was found
to be fodder cholam, bajra, sunflower
and cotton for the taluk. Better varioty
coupled with better mznagement and
suitable crop rotation and mixed cropp-
ing can definitely bring better returns
in these soils.

The Vilathikulam and Vadamala-
puram series are alluvial soils occurring
as a strip along the banks of the river
Vaipar. The organic matler reserves
are poor and medium in nutrient status.
The clay percentage is from 18-30%

Vol. 84, No.-8

and the water holding capacity is on an
average 459, throughout the pedon.’

The Nagampatty series are red solls
occupying comparatively higher eleva-
tions and are susceptible to sheet and
gully erosion and need conservation
measures. The soils are neutral arid
the water holding capacity in conson~-
ance with the clay percentage increases
with depth.

The Surangudi series are  sandy
aeolion deposits, poor in organic matter,
cation exchange capacity and exchange-
able bases. The clay content varies

" TABLE |1). Analytical data of soil series
Acid RaOs Fe,0, ALO. CEC Ex.Ca  Total Total Drganic
Series insolubles % % % me[  mef  Ps0%  KiO carbon %
o 100 100g o

Kovilpatt] 67.20 13.25 4,56 8.68 51.0 —_— 0.115 0.68 0.56
T 66,65 11.21 3.76 7.45 52.0 —_— D.125 0.96 0.56

¥ 62.22 10.80 3.84 6.96 46.8 —_— — 0.69 0.40

P 94.14 g2.17 3.20 4.97 55.0 — 0.1856 0.71 0.40
Subramaniapuram 61.91 8. 3.76 5.95 42.1 am— 0.205 0.59 0,43
" 59.79 12,15 4.40 7.5 48.9 —_— 0.2158 0.75 0.47

v 64,74 13.65 5.12 8.53 53.1 _— 0.265 0.76 0.54
Vilathikulam 93.65 2.80 2.16 0,64 8.3 0.8 0,280 0.04 0.30
0 88.41 6.58 3.44 3.14 15.3 1.7 0.240 0.34 0.26

" 83.01 5.09 3.52 1.57 14,2 4.3 0,376 0.13 010

o 893.50 9.20 4.32 4.88 17.4 4.75 0.336 0.10 0.13
Vadamalapuram 83.85 3.28 2.48 0.81 10.1 1.85 0.130 0.34 0.17
. 84.35 7.37 3.12 4.25 18.2 4.45 0.305 0.36 0.29
79.27 7.87 3.60 4.27 25.4 89.25 0.215 0.32 0.23

" 77.85 6.70 2.88 3.82 22.6 10.06 0.34B6 0.18 0,33
Nagampatti 93.50 430 3.04 1.24 3.4 025 0.085 0.04 0,56
“ 87.24 9.10 4.76 4,34 4.9 0.80 0,075 0.04 0.35

" 73.01 20.50 8.32 12.18 7.9 1.05 0.145 0.13 0.44
Surangudi 88.20 4.85 3.92 0.96 3.7 0.2 0.080 0.15 G.Iﬁ
i 90.95 6.98 3.20 3.78 3.2 0.25 0.116 0.04 0.25

v 890.35 1.75 3.44 4.31 3.6 0,35 0.100 0.04 0.15
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from 10-199% and the soil is sysceptible
to wind erosion. Provision of wind
belts and planting of grasses ‘may be
‘advocated.

The advantage of adding fertilizers
in dryland agriculture has been ﬂiearl'!_.r
broughtout taking into consideration
the soil test value, available moisture
and bulk density (Ramamoorthy and
Chandrasekara Rao, 1973). Split appli-
cation of nitrogenous fertilizers and
basal placement of phosphatic fertilizers
can also be boldly adopted (Krishna-
moorthy, 1974) to boost the producti-
vity.

A geological survey to explore the
underground potentials of water and
crop insurance can bring hopes of
improving agriculture and thereby the
economic status of the cultivator.

S0ILS OF KOVILPATTI TALUK

. The authors wish to thank Messrs
K. S. Nair, - D. M. Samuel, and
M. Jayaraman for their guidance and
Thiru A. C. Varkey for the preparation

~-of the map.
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