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ABSTRACT : Basic inlblrnation on soils is necessary lbr optirnurn utilization ot'
the the agrioultural potentialities ofan area. Thc relationship betwecn physiography
and soil can be successl'ully utilized tbr propcr understanding of soil and other
edaphic condilions of a region. Such relationship is knot,n to be advtrntageous lbr
lhster soil mapping. '[he approach has acquired greater significancc in the context
of increased use of aerial photographs and remotely sensed dala lor soil survey arrtl

land use planning. An attenrpt has been rnade in thc present investigation to study
the soil phvsiography relationship irr Kodayar river basin <rf Kanyakumari district
lbr their proper nrenaSernent and land use planrtittg . Kodayar river basirr covers an

area olabout 3-ll Sq. Km. Pechipnrai darn uhich is constructed ucross Kodal'ar dver
is one of the nrajor sources of irrigatiorr in the district. Soil nrapping in thc area rvas

carricd out using base map trrnslerring physiographic doliueatiorrs ol landsat
satellite irnagery on the survey Of India toposheet of l:50.()00 scalo. llcpresentative
pedons rvcrc studied tbr tlreir morphouretric characlcristir:s.

INTRODUCTION
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The stud1, of rclationship betu'een physiography
and soil can be succossfull)' utiliscd for proper
understanding of soil and other edaphic
condition of a region in order to inrprove
agricultural productioil. But the evaluation of
Soil - Phy'siographic relationship for Iand use

planning is complicated b-v the fact that \\'ithin
any one area the environemtal conditions are

not comparable. and furlltcrcven in the srnallest

area these conditions vary owing to changes in

the tvpe of vegetation, the topographical
features of land, hvdrological conditions and

local climatic features. Consequentlf if these

edaphic influcnces are superimposed on the

results produced by individual local soil factors,
negative effect of soil factors may either get

intensified or lessened rcsulting in rcduced or
increased agricultural production. Therefore
judicious and conjuctive use of soil-
phy,siography relationship and environrnental
condition is essentrally called for.

STUDY AREA :

The study area, Kodayar river basin lies in the

southern most part of India. is, in tlie district
of Kanl'akumari in Tamil Nadu statc, It is

located itr betu'cen 8o 2l'N to 8o 43'N latitude

and 77" 12' 35" E to 77"20' E longitude
(Fig. l) occupf ing ncarly 331 sq. krtrs area.

The elq,ation varies fronr 50 nt a[ strcaln bed

to 1800 m at the hill top x'ith gcncral aspcct

frorn South West to North East. Tho rttajor
part of the stud.v arca is accounted b1'Archcan
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Genesis rvith large tracts of reddish soil of
considerable thickness. The Archean rock area
represented by a variety of rock types having
different mineralogical corrrposition. Tlre area

enjo-vs humid typc of climate because of
proximity to the sea. The mean annual
tempcrature is about 28'C and the maximum
and nrinimum teperature are 22o and 34"C
respectively. The mean annual rainfall is 2100

mm of rvhich over 70 per cent is receivcd

during October to Deccember. Cooler lvinds
during sumrner and rvell distributed shorvers

throughout the year tnake the climate mild.

Vegetations from Tropical wet evergreen forest
to Southern Thorn Scrub forest type occur in
the stud1, area because of the diverse locality
factors. Wide variations exist in the altitude
and climate especialll, in rainfall.

METHODOLOGY :

Soil resource mapping in the study arca \\'as

carried out using 
'base map preparcd

TRANSACTIONS OF TI{E INS'I]TIJTE OII INDIAN GI]OGRAPHEIIS

Fig. I : Kodayar River Basin Locatiorr

transferring Physiographic del irreations of land-
sat satallite imagery GCC l:50000 scale) on
to the sun'ey, of India toposheets of l:50000
scale. The landforms are also delineated from
the studl' of satellite imagery and survey of
Indian toposheets.

Representative pedons ll'here studicd for tlreir
morphometric charactcristic and classified
according to lay,ers of soil Taxonomy.

RESULTS AND DISCUSSION

Physiograpliic anall'sis of land-sat satellite
imagery of thc area revcaled four distinct
Physiographic divisions L Thc Northem Hilly
Terrain covered bl,Reserve forcst land 2. Foot
hill regions rvith sparse vegctation 3, Gentlv
sloping to undulating land 4. Plain land laong

the river beds" (Fig.2)

The Northern hillv tcrrain region is not taken

for the present study of soil-Plrysiograplric
anah,sis bccausc tlnt is fulll covered by rcserve
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Fig. 2: Kodal'ar Rivcr Basin Physiographic Division
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forcst. The soil characteristics for thc rcst of
the regions is analyscd rvith their relation to
ph1,'siography,. The soil characteristics are

briefly discussed in the Tablc.l (Fig.3). and

three represcntative pedons selccted in the

three differcnt Physiographic regions rvcrc also

analvsed (Fig.a)

1. SOIL OF THE FOOTHILLS AND
THEIR USE :

The main soil group occuring in this
Physiographic unit is T-vpe Entropets (Tctp).

Its character is yellorvish red. decp gravelly
clay loam and Non calcareous and it suffers

servere sheet erosion. Its productivity is

average. The major land use trnder this soil
type is Rubber and coconut. This soil is rvell

drained and rapid permeability in character.

The land capability conditions shorvs it is in
the catogory of moderatly good cultivable
land. The special need forthis soil is to, control
erosion and conseryation of irrigation. The

land irrigabilit_v condition is moderatc.

Some of thc suggestions for thc improvement
ofthese lands are : Introducing offastgrorving
forcst trce species, Controllcd and regulated
grazing, adoptation of suitable soil and u'ater
conservatiorr measurr:s.

2. SOIL OF THE GEN'TLY SLOPING
REGIONS AND THEIR USE:

This physiographic unit covers the soil groups

of Aquic tropudalf (Atdfl, Udic Rlrodutalf
(Urdfi and Lthic Tropofihents (Ltpt). Thc soil
character of Aquic tropudalf is 1'ellorvish
broln, deep to very deep, coarse loalny and

non calcareous and it suffers moderate shect

erosion. Even though its productivity is good
it is poorly drained and slorvly pcmreable in

character. The important crops in this soil arc
paddy, Banana and Tapioca. Land capability
shorvs this land unit is in tho category of
moderatly good cultivable land. But this land
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Table No. 1

l'axonorniir Synbol Physiogmphic r\rea Soil

Clrssilica- division in Charac-

tions Sq. Lrn terislics

Ilrosion Producli- Drainage l-and

nly & penniab- lise

ith

hnd
oapability

hnd
inigability

Special

need

'f1pic

l\tlripept-s

Typi,;

Eutropets

Arerage Well

drained

nroderately

slow penn-

crbility

Arerage Well

dlained

rapid

pennia-

hilty

C-iood Pooilv

drainerJ

slow

pennia

bility

Average \trtell

drained

rapid

pcmria

biltly

Foot hill
region

Genth

sloping to

untluhting

land

Gcntly

sloping to

unduladng

land

Genlly
skphg to

undulating

land

Yellowish Severe

I{ed. dcep sheel

gravrllv erosion

clrv loanr

Nc,n cal

catious

soil

\illorvish i\[orlelatc

bros'n, shcct

dcep to erosion

vory deep

c0iuse

loanty

Non

calcarious

Soil

Red, r'cn l\lorlento

dccp fine shcet

loanrl calc and gul\
arious erosion

soil

Tdtp I'lain landas 48.10 Reddish Nloderate

hrorvn sheet

\ua erosion

deep

fine loarny

Non calca-

rious soil

Cocanut lvloderately l,anrls with Conser-

good ntoderate ration

cultivahle lirnitation inigation

land tbr sustained

use under

irrigalion

Rubber Nkrderatell'l.,anrlswith Conscr-

Cocanut good nrotlerale valion

cultivablc lirnitation rrigalion

land lbr sustainetl

use under

inigation

Ardfi\quic

Totp 32.40

16.2(t

t{.20

20.70

Paddy

banana

Tapioca

Patldy

[ranana

pepper

rubbor

Nloderatelv t and with Drainage

good severe improve

cultivable linitation ment

land t'or suslained

usc under

irrigalion

Motlerately Lands rvith Drainagc

good screre hnprove-

cultivable limitation rnent

land for susla

ained use

under

irrigation

l ropuclalf

lrdic
Rhodutalf

'fropor-

Lhdl

Lirhic t.tpt Yello*'ish Severa

red, rnod- sheet

eralely erosion

deep,

tine

loamy

calcarious

soils

Extrenrel,v Well banana

p0oa drained

motlerale

rapid

Penniability

Lands with Intenrire
severe erosion

limitations oontrol
and

carelirl

selection

Fairty

good

lands

suited

for

lirnited

is rvith severe limitation for sustatined use

undcr irrigation. The second soil group Udic

Rhodutalfs soil has the character ofred, very

deep, fine loamy calcarcous soil. The
productivity in this soil is average and it
suffbrs moderats sheet and gully erosion. It is
well drained in character. The main land usc ln

this soil group are paddy, Banana, pulses,

pepper and Rubber. The land capability of
this soil is sinrilar as Aquic Tropudalf soil.
The land irrigability of the soil shorvs severe

limitations for sustained use. Irrigation and

drainage improvement is neccssary for this
soil.
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Fig. 3 : Kodayar River Basin Soils

The third soil group Lithic Troporthents (Ltpt)
has the charactcr of yellorvish red, moderatelv
dcep, fine loamy calcareous soil rvith scvere
sheet erosion. Thc productivity is extremely,
poor. The drainage and penneability characters
of this soil is same as Udic Rhodutalfs. The
rnain crop under tlris soil groups is
banana. This type of land is fairly suited for
lirnited cultivation. Intensive erosion control
and careful selection ofcrops are necessary for
this region. Sonre of the suggestions for the

improvement of this area are adoption of
modern techniques for agricultural practices,
introduction of high y'ielding varieties suitable
for the areas.

3. SOILS OF THE PLAIN LANDS AND
THEIR USES.

The main soil group found in the region is
Tvpic Dystripepts (Tdtp). It has the charactcr

of reddish brow"n, very deep fine loanrl, and
non calcareous. Its productivity is good and is

rvell drained but has a moderately slor,v
permeability in nature. The irnportant land usc
in this soil is coconut. The land capability
character shorvs it is in the catcgory of
moderatel,v good cultivable land. These lands

arc lnving nroderate lirnitation for sustained
use under irrigation. The suggestiorrs for
improvement of the area are similar to those
described earlier for soil of gentll, sloping
land, Horvever, the soil along the stream channcl
need special attention to check soil erosion
problem. Sonre of tho suggestions for
improvement in these lands are the introduction
offast grorving grass species to keep the soil
rnostly under vcgetative cover, control and

stabilization of gullies r.vith suitable soil
conservation nreasures like chcck dams.

Iel!
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CONCLI.]SION :

Fronr the study' it catr be concluded that :

l. Soil developed otr thc foot hills should be

given spccial attcntion to chcck sheet

erosion.

II. The land along tltc streatns should be

protected rvith fast grouing grass spccics

to check the gullY erosion'

TRANSACTIONS OF THE INSTITUTE OF INDIAN CEOGRAPTIERS

PEooNS-l (Gontly Stopino toUnduhtim LoM)
toP 50lL

VIEATHERED LEPIINIIES

FRESH LEPIINIIES

WEAIHEREO MICA GNEISS

JONIEO MICA 6NEISS

FRqSH CHARNOCKITES

PEoONS-!I (ploin Londs olonq tERiverbed)

roP 5aL
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IUI'SL

WEAIHERED GRANT'E ONEISS

JONIED G,RANI'E GNEISS

CHARNOCKIIES

Fig. 4 : Depth in Metcrs

III. Adopting of modern tcchniques for
agricultural practices and introduction of
high 1,ield crop varities are necessary to
incrcasc thc crop productivitf in the

region.

IV. Soil physiography relatior.rship plays an

intportant rolc itt proper tlnderstanding of
soil and its potentialities for various kind

of usss.
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