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IHIRODUCTION

Rapidly changing soclo-economic struckure puts tromondous
pressurn on homan 2ocioety to find additional resouzces for its
sugtanances  Inverdably, soclaty turng to explolb nstural resourcas
ofton with scarce concern for praserving the cquality of tho convirone
ments During the romaloder of this century, man ls 1ibkely to use
as rmuch of the carth's natural reg urces and tap 48 much enexgy as
he has dope duringy the whole previous course oF humen evolution,
Henece manking is faced with the cerious problen of channelising the
girealation of rasources in a way that will serve ihe necods of
humanity while respecting ecological processos. Our concern for
the acocloglcal balance is limdted to the times wve f£ace a crisis
gpdscdo like lond slides or drought vhich is a conse~uence of irregm

ponsible exploitation of natural resources.

The natural enviromment 10 a complex intoracting system of
physical, chomical and biologicol componentse Modern society insoite
of its recent debut on the global scene exorts a force comparable
with or aven stronger than the forces of nature znd is hence caneblae
of doviation, disturbances end sometimes total destruction of fmpore
tant portions of the biospherse with immediate or delayed effocts
baing evidenced on a global scales



The comnection batween the bilosphorz on the ong hand and
the lond and goil axe immediately obviouss Land and soll are
however regcuxces that are not infinite and cannet be oxoloited
for over by the unlimlted groed of eilther on individual or a clan.
Thus each acil has on optimum carrying capecity of human, grazing
animels, drope mnd forests which can be sustained at an appropriate
level of teclnologys Howaver, sihen the demand exceeds tha lovel
of the acll capebility then permanent domage is done to the land

resourse {Higgins and Rassam, 1951).

Defining the carrying caepacity of vorious spacics of animal
ates have been falrly saasye Houvever, defining the carsving capscity
of man for a given area of land iy prxoblematic, It is a function

of his food habits as wvell az his resoures exslodtative ragquiremeonts,

In ail terrestrial habitats the soll is of vital importance.
The soll serves as an enorgys watar and nutrvient sloroge syostem uhich
smoothans the effect of fluctustions in rainfall and othor climatic
variables of the biogsphere. It provides a habitat for oronisms
docomposing organic remeing and regveling thoe substance they contain,.
In tha 20il thers arg complex interactions betwoen biologieal and
Inorgomic components of the systomse Solla depend on their living
microfiora and on the vegetation thot covers them for tholr proporties

and hove taken millennia to develop to maturity. This fragile



enidemiis of the corth’s crust is geveroly affected dus o drastic
changyes in vegeotation cover resulting in dostruction of scils angd

losses of nutrients and fertility, This phonomenon was freguontly
recorded in the past and are still lik.ly o accompony unvise deves

lopment of now lands {or cultivation.

Seil derradotion haes booen delined by Leow and Gardiner (1982 )
as the reduction in soll fortility uvith the resultant decline in
crop nroductivity. This may be due to physical renoval of the soil
cover or a provressive declineg in fertility vithout actual loss of
s0il cover or a corbinaticn of »oth, Tach centimoter of soll loss
from the surfece results in mors than i percent loss in totul produce
tivity of a soil with the percent vicld reduction increasiny as a

larger cmount of surface top soll is eroded ay.

The biosphere exerks ¢ role In tho physical state of ihe
land and soile. Zhus occcclerated erosion depends very much upon the
intensity of agricultu:xal use and minimisation of this to a lazmye
axtent do cnds on the ncarness of the ayro-ocosystom 10 a forest
ecogystom.  Troe oroos ave probobly the best to achleve this end.

Conversely, the land and the soll oxort chielr inllucnce and
Loprint on the bicgphere, The quality and quanticy of terrestial

biblogphere dojends on the soll and land.



Hature of land and availabillty of vater aze ¢tho two main
cormponents vhich govern the land uce pattern of a ragion. Tha

unilcuc intorlink botucen thope twe faclors iz typified inm the clver
baging. The Jestern Ghat reglon, vhich covers 56 nercent of ihe

total gecogrophie arca of tho Stete ig the source of all the river
gystoms that sustain the agro-sconomy of the state, o ith scaxce
regard for the ccological fregiliiy of the reglon it is boing
continucusly exploited choreby pukting the ccologlcal balancs in
Jeonasdy. Rupld deforestetion has made the ceglion highly sucesptible
to erosion. Accerding to Menon Madhava (1084) ecologiceal disturbanons
in the high ranges of the Joghern Ghats reglon vill have sorieus

and perhapg conulative consequonces in both the wildland and low loand

aroas.

For studying the exbtont and gstate of an onvironmental irmpact
a r12ll defined naturel unit has to be selected, Based on tho studics
of this unlt, it is posaible to arrive at a comprehensive planning
programme related to the preserxvation or onhancemmt of environmental
caality.

Beiny 2 naturel physical system rhere the land and vater act
az definite 4 torminmmts of lend use, river basins ore vhe most

appropriate unit for otudy.



The sub watorshed and micro-vater sheds are the accernted wnits
for eco-devolopment planning, There is a need for detailed studics
in natural and agro-scpsycteng in dilforent wotersheds in relation
to the physical features of the land and soil choracteristics, Such
studies ars roquired *0 plan microlevel aspecce of ecop-rostoration

and eco~davelopment of watersheds,

The blophysical environmont attributed by physiojraphy, vegeta.
tion, scil and water havingy o Jdirect bearing on ma is systemctisced
within a river basin (Hair and Chottopadhyays 198%). The successive
stajes through vhich the river pamssen from the sourcas to the oinlt axe
closely intercelated that tomporing of the system ot any port would
offset a chain roaction of far reaching conseguonge, Hence an @CC~
develapment planning vhich would strike a2 balanca botween conservation

and development iz necessarye

The realisction of this conrept in Indien Planning hes made the
Indian planners to accept the watersheds as the micro unit for
planning developmental progrommoss

vith these ideas in mind, the present work on a detailed study
of the sub watersheds of Dharathopuzha and in Arplam purha has beon
planned, The ivaln objoctives of the wvork cre as followsiy

{1) A study of the sub latersheds of Bhorathapuszha and Aralame

puzha for relief morphology, drainage, geology, vegetation,
climate, soll and land use,

(11) A land casability assessment of both the river basins bnsed
ont detailed soil studiaes and traversing of the area,

{111} To evolve a set of recommendations for management of the B0
river hosinsg.



RIVIEW OF LITURATURD

Invironmental problems, a consecuence of medern technos-
centric dsvelopment have bscome a subject of serious concern throughe
ot the world. The developmental planning so far followed in almost
a)l the countries has porpetuated such serious imbalances in the
ecosyatem that the very existence of civilisation s boing threatensd,
An alternative developmental strategy comoniy known as ecc-dovelop-
moant has to be formul ated keeping a halance betueen snvironmental

econgervation and resource utilization,

A large number of studies so far condimted or being conducted
in recent years, bring out twe divergent ideclogical thermes (0'Riorden,
1981). Thase two views, ecotsatrle and technocentric, though
apparently divergent, agres that the future developmont rostg upon
the successinul managenent of the environment, The eco-development
planning as formulated by UNDP highlights chat problems of any region
shomld ba tackled in the regional context and solutions should have
an in gitu bias, In other words, the ecological reality along with
socio-anthropological dimensions have to be considered for any
plomning atbempts As Henon Madhava {1984) has pointed out dovelop-
ment plan £foar & region should be bullt upon the sum of a series of
projects devised for the smallest economically significant unit of
land or population, each such project having taken into full



consideration the ccologleal pocularitiss md unigque feabur 24
involved, Tt is obse.ved frem tne otudies so £-v conducced throsunie
out the world that the eco-devolonment planming should includ onvie

roomental impret ecsesonent as a nlonning tool (Carpenter & Dixon, 1985)

The exiscving stndies cre not sulliciont in tho conkoxt of on
inteqgrated natarl ualt Jor dovelomment. Mavipocament2l imoack
asgacsment in most of ‘he cogos attamis &2 study only the impoct
ol a particular project, ‘hile 1% ls no doubt ascessary for 153085
ing the dmmact of a swecifie project 1t iz 2150 a basic task to study
the lmoact of fne pmoject in a wore broader context namely the
novural unit for ecolsgical conserxvodions DBocouse the projects vhich
are location sueciiie arert thelir inlfuctnes in a breeder rogien
apparontly unconceivable, the cavixgnmental slepning as vieucd in
thig study referg o a notural unit wive river rosin. “vee Dosing
h ve boon conecerved as a planning unit in USY, with the establichment
of Temnosc Valloy futbority (Tvd) in the Sizat half of the contary.
Domedar Valleoy Corvoration (BVC) 4n our c.untpy conceived on the
lines of T¥A, as early ag 1945, cleorly indicatrs the far sightedness
of sume o our eazrly rlonners,  Howewear, ihwe feilure of both TVa
and LW wo achiews the desired rosults (Chalirabarty, 1979: Dangani,
19R1) proves tnex the amroach should have a better perspective than

currently procciced {(Chatbopadhyay, 10851, The 1d a of reckoning



river basins as morely a potential rescurce base only, has changed
considerably. In the course of a river from its origin to its
ultimote Seastination it passes through atleast three stages recognised
as the upper, middle and lower reaches, cach unigue in its environe
mental condition and hosting different groups of people with varied
economie interests end promoting diffcrent land uses, Integrated
water shed management (Lall and Russel, 1981y Saha and Burrowss, 19901)
attampts to roctify some of the earlier prublemsa and tries to use
the water sheds as planning units both for fevelopment and congervaw
tion. Soll survey and cotservation work of the Wational Bureau of
Sodl Survey and Land Use Planning and soil and later Conservetion
fesearch arkdl Training Institute in our countzy are mainly conducted
on the basis of water shed as the microicevel unit. However, all
these studies are mainly related to the eoil which i one of the
components of the tothl environment, a5 a fundomental functional
study unit, rlver basin offers a broader dimonsion to study a large
number of parameters related to enviromrmentsl planning (Chazloy, 1962z
Grogory and Ualling, 1976}, Although at an academic lovel some
studies have been conducted on the basis of river basins in othex
parts of the country, especislly in ¥erala it hag almost boen non-
existents ©Only in recent vears, especially after 1984, scme attemdtas
in this direction have been initicted by the Centre for Carth

Scienca Studies.



Land use:

Land use mzy be defined as the resultant of map's interaciion
with the enviromment (Vink, 1675)¢ Land usge of any rogion is the
resaltant of the inhebitants impact on the land in the light of
thelir perception of iland scape ecological £actors in that region,
developed through generations, 2long «ith theiz caracity for absorpw

tion of technologlcel skilis (Nalry and Chattopadhyay, 1985).

bumonski ot al, (1934) said that the most Important areas of
conezrn in land use nmumgenent can bo summorised undor three major
categorios, viz. land supply, land quality deterioration and tha
socalal or pelitical problems of split Covernment jurisdiction.

Land being the csrrier as well as part of the ecosystons
{Vink, 1975}, acts as the interface of all interocting systems and
therofore 16 displeys the phenomenclogical expression of thelr

intoraction in land use condition.

The response of land o varicus types of land use practice
may be positivo or negative dopending upon the mode and degree of
human intecvention in prescrving the integeity of any iunteraccing
gysters having direct or indlzuet boatring on land. Thercfore, in

prdor to chalk out any tongible land use planning it is essgential
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to investigute the intricate relationship botusen the various
cumponents of landscape ecology and iend use (Nalr and Chabttopae
&hyay, 1085},

Thicre et al, (1984) identified the levels of comparison for
important gite gpecific data o enable site gompariseons of land
usa., Thess levels ure based on the scoils sultability for cultiva~
tlen of sclected crops. Site data are arranged according to increnw-
sing clay content, incressing hydromerphic nature and slope inclinge
tion to form similar ecological and techaclogical series and grouped
in relation to essentlal élfforence in thely sultsbility for
cultivation.

Foychowdnury gt ak. (1985) in a study of land Zom ond land
use in Wegpur district fovnd that for proper utilization of land
it i3 essential to know the enviromnental charackeristics of each
land form unii, thelr asgociated soils and prasent land use patiorn.
M suitablo land use pattern toking into consideration the inherent
eharacterlstics of the land forms and assceiasted envirerment can

be suggested Zor optimal utilization of land rescurces of tha area.

An edquilbrium between man and the limited rescurces of semi
arid and sub hunid regicons umior dovographic progsure cannot be
achieved axcept within a cleaprly dafinsd and epplied econcmic and

soelal policy. 7This could be overlocked in a long temn planning



policy 40 land use is not defined acconding to human necds and
preduciion cepacilty. Lond use should ke determtined by asplying thot
gnaoulazicn vhilch will ebain the meximum vield compatible with its

equiltibriue in the noturel onvironuent (Kane, 1374).

Sooekris (19281) found rhot any ren nade aleerotion in lapd
use and vogetation vidin the vaver shed awet will -ffact tho Jlow
of wat.r and thne quality and guantity of particulote and disselved
opecies corracd dounstroars It is also regsensible Jor the sduc.ion
in svorage capacity of rasoveirs, prpluctivity of dolias and

egtuariss and also e the deqgadation ox crannonl Doed and oro uon of
river bonks.

HimeTao Un {1982) haghlightsd ihe —echod of soll survey and
tand use recoymendation in Worea, On Llhe basis of the detarled soil
survey, & ¢~itersiz of the land cap hility classificition for renogee

mont of uoland and peddy scil ond the land use reow.~ondations vers

Baker (1982) heg hichiichted land clossification ag a nacis
of laud vese Nlanning in dawali. Sound land use docisicn raking with
oroper provision ror the oavipopnant and nalaral coolegy, reguires

knovledge and moesugement of this diversity. Land classification hag
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facilitated, =ificiency in land use, has prevented costly mistakes
in land use decision during development and grovin and has given
recognition to ecological suitability o~nd eovircennental concern in

land uge nlanning ond dacision making,

Land elassification studies in India are primarily rolated to
agricalture, Tertility besed classification is known in India since
eariy days [ Choudhary Roy. 1966).

Classification based on testturs, productivity rating, colour
and other physical poopertiss heve been adosted For ravenue purpose

Sankaran
in the i6th century {iac, 1856 and Sathyanarayanan,/1070).

Clagssification based on ¢rop sultabillity, yield rate, nroductie
vity, irrigation, soil Zerrility and soil capability has been attonmp
tod in different parts of the countzy by selcntdcts of diseiplines
like geogrophy, and agriculiural selences. The contribution of
neo (1586}, Arunachalom (1939), scha (1969), siddicui (2971),
Dhattacharyva (1973} and Das and Shatiacharya (1978) deal with
various tynec of capability and producelvity Slaseification in their
respectiva seady ececy primaridly based on soil dharsceeristics and
land uce.

Tno Canadian approach of ecolosical land classliflcation in
3 hizrarchical systom (Davidson, 1982) is a sionificmt contribue

tion oi intograted approachs The classification proposed by
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Mosg {1983) 4incorporates prucess data on the coologiesl units of
Conadian systoms It relies upon ihe potentiol productivity of each
unit of lande

Gegrwrphology

Nate and Rao {1981) in & study of the gooenvironrontal shate
ol Manantoddy arca found that. the dovoloprent of the area deponds
W a groat exbent on the availablility of lani, water and other
naturdal rasourcas, The slope mprphoactric siudles indicate sceep
slomes tnfdh lend 0 b anstable. The waller flats £illed uith
coliuvial and alluvial materlial end cther areas traversed by faultg
fractures and other iincumonts zre Idantified as potontial areas
suizhie for ground waber develcoprent in this hord roek ares, The
land morphowctry is congenlal for davelommont of varded types of
plontation cropse

2yali nd Hirgkerer (""83) found thot factors rosponsible
for diffamnt tand Jome are oulso rasromaible for the fommztion
ne dovelommont ol solls rhough the deorae ond wmtont of influcnoe
1y differGoororphologiced geppiny nlays an Lvertwmt oie in the
feppdng ol soilo.  The landszens unils -“nd soll units at oy fevel
al moplng Yy neos 1l ays be continumous Twmt thooa i1l be oprropriate
livkage between Jhem cf.ca boln i prooer wnderstonding ond intopre

protation of solls, [I=ngoe establishomt of reladionship botueon
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landscepe ond associated soll units becone important in soll mapping
and rofining soil unit boundasics. 2Soil geomorphology relationship
2lso helps in broad svaluation of the soil with respegt to taedr

problons.

Challa gt al. (1583) found that a thorvough knouledge of goow
morphiclogical nistory is egsontial for propor understanding of the
soils and other odaphic conditfons, Thore is ¢ close relationchip
between the soils, varlous land fozms and alse the langd uso practises

there,

fAeo and Vaildyanadhen (1981) in a comparative study of land form
map and land use map of the Hrdshpa delts revosl that land form of

an area controls., The cyop pattorn to a major oxtent,

Chowdhury gf ale (1981) studied the ghycosrophy - soil - crop
relationship 4in dhmednagar district under semi arid tropics, The
study reveals the ridges, escarpments, table landsz, mesas and buttoes,
pedimenti, intervening valley, picdmont and fleod plan bear close ang
direct rolationship with the soll and land use pattorm.

Dhankar and Jain (1985) in a study of the landncope soil relow
tionship in Ghagipur district found thut tho geomorphological foatures
influcness characteristics of the soll and hove a bearing on thelr

problems and potentialse
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Pregitzer gt ale (1963) investigated the relotionship of
topograzhy to soils and vegetation in an upper Michigan eco-system,
They found a gstrong correspondence betwcen thoe distribution of plants,
goil development and soil avkrient status, both of which in tum

are stronjly relsted to toposequence character,

Powag gt al. (1902} in a study of the physical environment
and land uge pattern in Pravara basin, Meharaghtra found that the
utilization of land for agriculture and cropping pattern iz lorgely
dependont upon tho physical determinonts of tho environment namely

lithology, land form and wvater ragsdurcesS,

Rudra and Bandhyopadhyay {1902) found that lond uitilization

of the Genga delta is 2 direcht reflection of its physical environment.

115

5

Beck (1978) is of the view that soil infemmation can play an
important rmle in solving land use problems that farmers {oce in
daveloping countries, To meke a significant contribution data ecolleew
tion has to be problem oricnted. The soil proportics that should
receive attention will dopend on existing land use preoblem, the
dotialls of the gtudy and the criteris for cptimal land use. The most
comon criteria for optimum lamd uae are favourable input~output

rolationships and conservation of the environmont.
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Soll series are an expression of all the physical factors
(relief, parent materials, hydrology and climate) at any site and
therefore provide an index of the local physical environment
{Cruickshank, 1977).

Riquie? ﬁ?gr’}%?’found that the productivity of soils varies
with the type of crop grown, Some plants are able to uvithstand soil
drainage and soil fertility conditions which others cannot and to
give economically satisfactory yields, where other plants cannot

grow at all,.

Cruickshank (1977) found that agricultural productivity of
the land will be influenced by the physical environment of the site
in the same way as the profile development has been. Hovever, the
genesais of a soil cannot be used directly as a measure of its agricul-

tural value.

Pafali (1980) found that a proper soil survey interpretation
provides information on soil potential, productivity and limitation

in thelr sustained use.
Munir and Ahmad (1985) focussed attention on the importance

of soil analysis and its impact on crop production in Madhuban village

of Azamgarh district.
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Rao gt al. (1984) found that the woll being of the human
soclety 1s dependent upon the eco-systems of the hills including
land, uvater, air, minerals, flora and fauna. Sut the hill ecow
systems in the Sastern and Wegtorn CGhat ranges avre presently subject
0 gross neglact, 2 mistake that cost India about 6000 million
tonnes of top soil) washed away annually Trom the hill slopss and
plains. The deforostation of hills caunged ciltatlon of river
beds, and irrigation doms end gave rise tw floods rendering some

40 million he of land unpreduciive in the ploains,

Olson (1384) said that thero is a shifz in emphaesils tovards
soil survey ond presentation and interpretetion of soil survey infor

mation for land use plamming.

Lrow and Gardiner (1982) in a study of soil degradation as
a physical conotraint for lond uss plenning with roference to
Northern Migeria defined it as the reduction in soil fartility with
reguliant decline in crop productivity. This may be duo to physical
removal of the soll cover or & proaressive doclinoe in fortility
without actual loss of soil cover or s combination of both, They
found that there 13 a stoady drain on soil fortility by continuous
and sl continuous cultlvetion. The continued culiivation not only

reduces the nutriont content but alse affects tho physical properties
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of thiy soll. Onltivation hag been shown to inorosse roil bualk
donsity and cause structural & gradation. Uich bulk density and
poor goil struckture affects the utlilisation of auplicd nutrients
and oot ponetration. Hutrlont content may take several years to
bo donletod hut the structucal degredation may aappern even one yoear

aLLer croppinge

Higgim and Zessar {1281) sald that esch cenbtimetre of soil
loas fyom the turfaeo results in wore than 1 percent loss in total
rroaductivity of a coll uith the percent vicld reduction incroasing

as a larger amount of the surface top soll ic oroded auay,

Spychor gf ole (1983} inm stody of cochon ond nitrojgen in
the light Zrection of a2 forest goil Found thot the light fraction
material accounted for 53 porgont of the total corbon and 43 porcent
af he towal ¥ in the 0«3 or layere. This propostlon decreascd
abruntly in tho nevt leyer and then more gradually over thoe rowainder
oi the £3 ¢t »rofile. Thoy aloo found that the 14 ht froction
provides on important labile pesovvoir of carton and nuirziont

elomants in the forest cop-systars.

zlinate:

Bishnol (1921) in his stodios examinoed sn detail the influsnen

of cenlozical factors, cermporaturce, modshure, lisht, edophic ang
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biotic on distribution of plants. In order to make it rore cowre-
hensive he has described the distribution of important <rops in
trepics, sub tropfics and in the intormoediate climatic region on
eeological basis. Major crops like ries, wvheat, cotton, maize,
millets, harley, groundmut, potato, coffee, bananas, cocao, vegatables
and fruit crops have been dlscussed in detail in relation to their
distribution with climotic edaphic and biotic factors,

According to Bishnol and Ram Singh (1981) agricultural produc-
tion may be incroased by optimum use of water and land resources
tojether with golection of crops most sulted to the areas The crops
should be selected 4n the light of existing agre climutic conditions

of the area.

Rolita and Sarmah (1781) in a study of a proboble ailfect of
deforestation on the rainfall climatology of the erstubile Lavhimpur
district of Assam found that thore 1s an inwerse corelation of
rainfsll of Dibrugarh and raw raterial consumptionsz of the plywood
factories which tend to show thot doforestation nay be one of the
couses for dimindshing rainfoll in ribrugarh,
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MATERIALS AWD MOTIODS

Shes brasle opproach in the pressnt study 1s to investigove inude
widual components and bring out tholr reloticongudp with prasant lcad
use, It will ke pogsible to choracterise the land units in tomme
ol enviromusntal sultability., A large number of components like
gealogy though anpagtently unralated to Jand uske hove 30 be investis
gated 2s they provide indirect but very important informatfon for the

avaluation of lendscape ecology.

In thiz study, hovever two gub vaterched basine one, Mang1ldne
Cayatripucha, highly influenced by man and his activities aid the
other AralameBavalipucsha, relatively less intorfored by mmn urre
logated Jor compoerative purpocus of che prosent study. Dmphosie oo
koen made on the study of gedlogy, geomorphology and other asy 2cks
ag rolaked to soll that supnorts althar n-tural vegstation or ~yrie

culture in the two sub sratar shedae

Mangalam=-Gagatripucha is 2 subecatoament of the Daratapuziho
bagin and liecs between 76° and 25° and 76* $0% Dast longjitude and
10*" 45% and 10° 30°* North latitude., It covers an croa of about 100
ng of which 6C sz lies in Tamil Nadn States The basin covers forty
ravenue villages undsr ¢ho Palghat and Trichur districts.

Arplan-lavalipuzha 12 a sub catchment of the Valopattana river
and lies betwaon 70" 40' and 75" 60° rast longitude and 11° 45' and

11% 59% North lettitude., It covers an area of 400 Km® in the North
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Jegtern £lank of the Yayansd plateau In tho Connomore districk,

2

Around 30 K™ of its arca £23ils within the jurisdiction of che

Tarnctaka Svate.

Emwironmencal corponcnats 1like ralief, slope, morthwolcoy,
drainngs, acclogy, vegetation, climote and woil hove been analysed
by using staudied nethodology with reospect o individual variables.

The bri.f rethodoloy adupced for gach component ls btolefly detailod,

Roliefs

Reliof vardiation of ooy raglon has o gignificanc contrisution
in “he spatial dlintridbution of lJand use, Info mation about che
relict nas been collegted Trom topographical manse To depict the
relief variations, naps heve lasn propared for the tio sogions of
study by dercoting cuntour lines. The ooatour intervals were
selacted in ouch a way that they reprosont the orosional surfces
viiieh are remnonts of different arosional cowvcles, that operanted

throughout the geolagical historye

Slope has an overwhelring dominonce in land use oaticin.
waorage slome b 5% intoswval Zor both tho arass hasz boen Jorked
out by using Tentuiorth withed, The veorking proecdure vnder this
@method is elaborated below, To obtein average aunmber of contour

crosoings per km.  The entire area hos hepn divided into squorc
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grides of one Em" cach, and subseguently tho numbor of ¢ontour
crossings along four sidos of tho grid have been computad and
average vorked eut,
Thus each K.ma has an average slope value in degres based on

which 150 limzs arc drawn ob sultable igtervals,

For = Avorage No, of contour crossings/km x contour
interval
046366 X R
whera = Average slopo in degreas

K = 1000 ! 4in metric units and 5288 in mile scalo

Seomorpholoays

Both the gtudy arcas have been divided into o number of goomor-
phic unity depending on the process invelved in those units, This
exercise ia a2lso carrded out baged on the use of topochaot, aecrial
photo, wnd landsat dmayory. Dotalled £ield work has bren taken up
to check the boundary of the units of key areas selected, The
geomorphic units which are the products of gelogie structure and
the ercoional apents active in the parxtlenlar srea provides impor-

tant infoimition about the dovelopmont of soil,
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Drainages

Information about drainoge condition ig obtained f£rom the
topographical ghest and aerial photographs, The drainage density
wozked out as lendth of drainsge channels in Km’l‘ﬁng arsa provides
valuable information to understand the erosivity of the region.
Analysis of drairmge net york is also attermpted by using Hortom
principle to understand the net work gecmetry, control of gsological
gtragture and condition of the river as < whole, Tiils providoes
additional information sbout thz relative distribution of erosionnl
and depositional apeas. Perreniality ond noneparrenlolity of tho

drainage chamnels have also bean investlgated through £1leld work.

geoloays

Geological mapping in regionol sgale has been conducted o
idontify the various rodk tyres prevalont in thoe region. The
regional geological map prepaved through £ield observaticons has been
supplemented by aerial phovographs (1:50,000) and landsat imagory
(1:100,0003,

Vegetations

Informption chout vogetabion is obtained from wmops of Forest
Department, Govis of Korala. This is cross checked using acrial

photograshs and £ileld chacks.



Climates

For undorstanding the climate, rainfall, tenmperaturc and

evopotranspiration hove beon studieds

{z) Rainfells

fainfall dotz have been collecotad fyom the oxisting atations
within the study region ronitored by IMD, 20D and ICAR local unit:,
Average monthly distribution of rainfoll has beon worked out for
% set of data coliscted from Alathur, Chittur apd Palghat in
MangalamwGayatripuzha basin and Odenthode, Irikkur and Monantavedy
in Aralam=Bavalipuzha basine. From these monthly recordings season

wise distribution of rainfall was worked out.

{b) Temperatures

Data pertaining to temporoture is wallable only for
Palghat in Mangalan~Cayatripuzha basin and Odenthode in Aralame
Bavalipusha basine Freom the dally recordings average monthly
tomporature has beon worked ocut., To understand the combined effoct
of rainfall and temperature Opmprothermic analysiso is done by
deplcting roinfall and temperaturs on the same grosh considoring a
proporeion of 2:1 for rainfall In I and temperature in °C. This

helps to understand the dry and wot months 4n a year.



{¢) Evapptranspiretions
Dua o lack of monitoring stotions, evapotronsiirotion
has beon worked out Ly using an empirical formula baged on torpe-
raturee  The formula is olshoraeted belows
Blm = T*PN w 32
35
whaere Dlm = Dvaporation loss in mm

T°F = Temporature in degroe farenhelb.

Honthly evaporation loss obtalned from this exorclss is
compared with the aonthly rainfall. This providos a genoralised
idea gbout the dry months which require irpigation to promote

agrisulture.
Land usad

Land use the product of man's interactdon with his onvirc;;a-
ment noreally displays man's cepaclty to utillsze ratural productis
wity. When land use of o ziver bosin is considered it is observed
that in the uppor reazches of the basin it acts as a control systen
within the naturcl system and in che lover zeaches it Is the
rasultantse The land use of the region has been studied by asalysing
topogrephical maps aorisl photos and supplemyi.~ 0 grpond checko.
To understand the agricuitural land usc crop statisties have been

oolleated from taluk statistical office. This data has been
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processed by using statictical techninuos. Cropping inteonsity
in village levwnl has baoan worked oud Ly using the fermula
21 = Crogs Crorped azeld
Net arca ® 100
Soil:z

Lol is5 a eumulative pveluct 0f geology, climate oad nosurzl
vegoTation. flziowia soil 18 a romesanle rescusce, Lor all toactie
cal purposcs it hag £o be considerad as a8 non roncw-Hle TEO0IDCC,
This is occ.wuse of seil losses by accelerated ezocsion cono rau 4o
che slov rote ol wogeneration. Goomomdholegy has a very key
role In s0il formations Thoredfore soil sipes from ¢ach ~worpholesic
unit have boca collected, Dleven profilces cach Crom flangalame
Gayatripu~ho and rralas-Davalisuzhis hove been coliec od from gif ne
rent geomorphic units spread out throughoub eadh sasin, Standard
procefures outlined by IO were sfopted in colloction of zoil samplos
and diqging of profiles. The soil sanpes have boen andlysed to
Jeteraine the nexcentago of esad, oilt, clay and chandezl cdharacters

like total 18, 7, K, Ca, M3, M and $TC,
2031 snalysios
Pramaration of Soll Sawples.

The soll sarnles collecteld from difforent deoths in cach profile

vare gently powdcored and passad through 2 ma sieve and stored for



27

further analysis,

Textural eomosition:

The proportion of various sise fractions of the soil was
detemined by carrying out mechonical analysis of soil ag cutlined
by Jacksen {(1967).

Scil Reaction ()

The pH of 3:2,9 soll suspension was dotoxmined using a glass

electrode {(Pipar, 1966).

Chemical Promertios:

The seil sanples tere onelysed £for the following chemical

parametors,

Total Hitrogen:
Total Hitregen was detemined using Miorokjeldashl method
(Jaclwon. 1987} o

Potal Fhosphorous:
Potal phosvhorus ks dotermined using Chlogostannous roduced

molybdophesvhoric blue oolour mathod, Jackson (1267},

Total Potasgiums

Total Potagsium was determined using flame emission spectro
photometry vsing sulphuric acid exirock. Jackson (1967),



Total Caicivm and Magnag 2

The total caloium and !onosium were dotermined in perchloric
acid extract of the soll. The extracts wore fed inte an Atomic
Abaerption Spootrophotometer and the apeckrum of absorption was

detormined st the following wave longths.

Calcium  422,7 RBe

Magnesium 28%.2 m
Letalls of the profilse and theis locctions are given belows

Profile Nog 1 to 11 wers taken fvon Glfforent geomoesphic units
in MangalameGayateipusha Basine

Profile Ho.l vas tdken from Silcarpgundue situated ot the foot
hill of the Wogtern Ghate It has ordginated fyom Jorest loam which
hag been washed down after the removal of forest cover from the

highor rooches of the mid slope and hill top.

Profile Hoe 2 wos token from Chemaneapathi, It wag situated
in 3 field with gently rolling topograrby and it showed all chavacs
ters of a typiesl black soil profiles

Profile Ho.3 was token from Nommond on the way o Sitargundun
ceatrta, The profile was situated on the corscr side of s hil)

which wao considerably subduesd &uo £0 erosiot.
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Profiile Ho.4 was taken from Cheramangalam. Thoe profilo wag
gituated on o terraced slove cultivatad W upland ries and coconuts,

Profile Moot was taken fLrom Vandazy. The profile was situated

on the convorge side of a bill nesr a stream.

Profiie No,6 was token on the way to Pashyannur {rom o sthall
hiilock at the edoe of a paddy field.

Profiilie o, 7 was tohen Srom tho erest of a subdued hill at
Thamarapadamy

Profile Hp. B wag taken nooar Mopsdam, 16 was taken frem tho
mid slope region of a gontly slping hillock.

Profile Ho. 9 wag teken on the way to Pottiparombs €rom the

crost of a smadl subdusd hill,

Prafile No.l0 wao tuken on the way to Rellavar. It was situated

on the toc rogion of a convex slopo.

Profile Hol,11l was taken from Ganopathipalayans It was situated

on a convex slope upder terrace cultivation,

Profile Wos 12 to 22 wors taken from diffcront geomosphic unite

in aralampusha-Bavdl ipushe bosin.

Profile o, 12 was token from a mubbor plantation just oute
side Aralom famm. It vas locatoed at the foot hill reglon of the
destorn Chiats,
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Profile Ho. 13 is lovsted on the way to Vellarivyal, It
was token from a road cut on o subdued hill,.

Profile Hoe 14 wag taken L{rom Rotbapuram linla recorve forest,
The site is situoted in a considerably degraded tropical rain

forast with spavrse under growth,

Profile ¥o. 15 vas takon Srom aralenm farme It was located
on & gently oadalating loteritio mesa,
Profile Mo, 16 was token £rom Aralam fazm. It vas locoted

in a saucer shuped basin on laturitic area,

Prolile Moes 17 wap tehen from Taznetzlavova. It was situated

on the mid slope of an undulated hill side under tea plantation,

Profile ¥Yo. 10 was talten Lrom Periva, It is located on a
ghoep hill side under sucalyptus plonbation.

Profile Ho, 19 wag taken from vagiya. This nmiila was
sltgated in a valley bottom and wos unfer cardamom plantations

Frofile Hn. 20 was alge token from Periya. It was situated
on the mid slope of & hill under colfaos plantation,

Profile No, 31 uvas token €rom Kekkayangads The psofile is

situated on the mid slope regfion of a gently undulating hill sdde,

Profile Hoe 22 was taken from Pallachura on the foot hill of

the egtern Ghet. The profile site was locatod on a stream bavdk,
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RIS ZES ANS DISCUSSION

MangalemwSayatriou-ha Bogin

Figure 1 pregents tho location of the MangalameGayatripuzha
sub bagine This iz a subscatchment of the Baratspuzhe basin and
covers on arsa Gf abowt 1050 Km® of which noarly 60 Km® iies in
the Tamil Nadue Stabe, The basin covers forty rcovenuc villages
undr the Palghst and Trichur districts. A signivicnnt feature
of the baain is that human interfecence is very high. There are
fouy igrigetion projects namely Wangalam, Pothundy, Chullizr and
Hoenkara, constructed in the Jdifferent tributaries of Hanagulampuzha-
Gayatripuzha system. %These projscts cater o tho nesds of nearly
200 tcmz mdl contribute o ensble a second crop of paddy. A consi-
dorable osrea of the platsau scorp Beg lost forest cover. Deforese
tation hes been rade mostly for ostablishing platations of tes,
eoifse and nubber according 4c the suitability of the location
and soil,

felioft

Figure 2 presents the relief characters of Managalampuzhae
Gavatripuzha sub basin located ot tho southern flank of the Palghat
Caps Mis area has uniguoe rolief charucternistics. Along the
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river valleys in the Horth Western part the elevation is less
than 20 m and it renges uptec more than 1000 m aslong the scarp

face of the Welliyampathi plateau in the zoutherm fringes. The
highest point in this area ic Mocnampora mola (1633 m) followed by
Padagirinala (1527 m) and Pullalamole {1444 wm), The elevation of
the chain docreases torards the uvest. From the rslief map vo can
conclude thaot the area is malnly dominated by low relief. learly
48 paxrcent of the total area is belov 100 m contour, The eoverag s
vnder difforent altitudinal zonoes decrsases with incoeasing elovas
tione Tho uatbre of the cropping pattern alse changqs accoding

<o topogranhve

Tabie 13 Ares under diffevent nltitudinnal randes and
eropping patterns

Altitedinal 5

rangs {in area (&™) Cropping pattern

metres)

190 47,70 Paddy, svoarcans, Pulsos
Tapioca and Tres crops

100=-200 23,082 paddy, Millets, Pulsas,
Gooundniab and tree orops

200=400 2400 Paddy, Millots, tapiocn and
treo crops

400-800 7022 Rubber nl-mtotions, tree
creope, ceucalyptus plontatgon

800 Ge26 Tea, co.fee and cardamom

plantations
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Isclated nills with clovation ranging from 200 to 400 m are
marked throughout this rogilon. It can be inferred from the raliel
map theat the rogion has undorgone prolonged erogsion and thot it
hes achieved a moxe or lesg stable position in the recent poriods
It is clear f£rom the cast-wost cross gection of the rolief ap that
it is a gradually cloping land wvhile the north south gsection do
chazacterised by an obruot plope £all along the 400 m contour,

This sharp £z211 in slope vithin o short &istonce has ci-ni icant

impact on the soil lomation and also on lanld use practices,

siopet

Slope is one of the irportant landocacse clements whlch jovern
the land use nattem. The slope nape {(Pigure 3) of the gtudy arao
has becon prepared by follouing the 'entvorth method (Honkhousa and

Hlkiaoon, 1976) at 5% intorval.

A considerable portion of this study arca his 8 clope of less
than 5%, 7he major slose direction is torards the north-ucsot, A
hichor doyrce of slope ls marked tovards the hilly wostern poart
and southorn fLringec. The maximum slope of 259 is marked in the
plotean scarp. The slopo rises abruptly {zom the foot hill +o tho
watershed boundary suggesting the influonce of the structrual
control in evolving thio landscape. Tsolated hilly potches heve
a slope ranging from 5° to 25°%, Illowover, it is mootly batween

5% to 16°, Such hilly petches are distributed throughout the resdon
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giving it a huwmwmocky agpesrance. The hummocky terrain controls
the run off dlrection and plays an fmportant role in the planning
of irrigation camals, The southorn border of the study area
exhibits an abrupt increase in slope and hence expansion of agrie
cultnral ficlds in that direction is rostricted, Since considerae
ble part of this aren has a clope szbove 20° it has an unstable

charactar,

The slope is almost vertical in some cases giving little
scope for soll formations, Even when formmed they get washed down.
Just below the crest line of the south eastorn part o continuvous
line of expcosed rock is marked. %he slope chorzcter changes oonsie
derably both 4n aligoment and sount towerds the westorxn parts This
part has axpecrienced intensive ercsion and hence is highly subdued
in characters Laterite copped flat topped hills having less then
52 glope are aleo marked in this part, The slope is generally of
4 retreading nature suggesting the dominance of sggradational
surface, Land use in the lower slopes is dominoted by the cultivae
tion of seasomal crops while plontation cwops account for tho major
land ugse in the higher slopes ag has been indicated in earlier
diacussion on relief, Ixlsting forests are olso conflned €0 the

higher elevation only,

Mozphology:
Intagroting the relief and slope characteristics of the besin
£ive morphological units have beon identified (Figure 4). The



area is unique in having morphological features of strong struce
tural control, subseqguently medified by f£luvial agents., The atudy
area has extensive alluvial plains both young and old. Alluvial

fans are also encountered extensively, Other prominent festures

are stoep scarp plateou slopes in the southern bhorder, subdued

hills in the south western port and residual hills scattered throughe
out the aroa. Due to prolonged erosion and deposition neotby as a
result of sudden drep in slope part of the area appears €0 be
hummocky. The five morphological units snd their charucteristcic

feoaturas are provided iu Toble 2,

Table 2 Morrholonical units and thelr characteristic

Foatures
Morphological
units Plantation staces Doscription

Hilly Region

Isolatad hill

Hurmooky ugdue
lated terrain

Moderately undu-
lated terrain

Very gently
rolling terrain
(5" mlope)

Degradational surface

Dagradationalecuie
agaradational surface

LAt

Aggradational
surliace

Reprasents erosicnal purface
abdve 580 m level angd scarp
platasu slope

Remnants of ercsional surface
batween 150 m ¢o 380 m and
above

gmmall enelrcled elevated areas
characterised by laterites and
occasional reck oul crops

Mainly depositional in character
with eltornmate low and slightly
elevatad areas. Comletlely
cavered by thick soil hdrizon.

This represents anothar planice
tion susface of the gop proper,
Both alluvial fans and llood
plains are marked and are mostly
telow 150 me
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A comporison of the morphology map with tho zelief map
brings out that tho scuthern part undsr hilly region rises abruptly
from 200 m to 1300 m in height, The wastom hilly region is subdued
in character and has o helaght of sbout 300 m, Throughout the
roglon we cen f£ind isolated hills whiich bear the imprints of severe
arcsion unSer tropical ¢limste, However, such icolated hille ave
concentrated mostly in the contral part of the study area. Humnocky
undulated terrain in ths wostern and northern port of the study
rogion ig mostly marked. Moderastaely undulated terrain is rostly
restricted to the eagstern part of the study area having a avercge
hoight of more than 200 m, Hearly sixty pesreent of the tokal arec
1o covered by very jently relling terrain along with moderately
undulated terrain. These morphological units are constituted w
older and younger f£lood plains and also by slluvisl fans doveloped

in the foobt hill zone due €2 sudden roduction of slope,

Drainsge

Pigure 5 gives the drelnage map of MangolomeCayatripusha sub
bagin, CGayatripuzha, a seventh order river, having @ iongth of 91 Im
is the major rlver of th: study crea. Originating from thoe eastorn
flank of thoe southern hill region of the study area 1t joins the
Bharathapu~ha river near Kuthenpilly. Jayatripuzha is unique in

character as it originatos = 2 lowor elevation than any of its
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tribvutorics. The aajor tributaries are Mangalampuzhe, Malampuzha.
chuliar and Meenkars. The drainnge pottern is dentritic but In

sub regionnl lovel sub paorallel and sub dentritic pattorna are alzo
marked, This variation in potéemn is attributable €0 the land fomm
and oeolosie choracteristics of the area., The rivers arsg noON=PIDue
nnlal recording o wide varistion in scasonal dirdharga. Due &9 ground
water scepage tha main drainegge lines show only & moanre Sloue

Severe fluctuptien in (low rokes and high fluctuation in rain £011
imnosa limitation on the use of water for irrigation purposes.

Hemee the agricultural practices currently sdopted acse suited to

an unirrcigatod gystem,.

%o solve thoe irrigation problem Sour ir-igazion rescrvolrs
namely Mecnkara, Chuliar, Pothundy ond ilengalam have baon constiuow
tod by the Governaent of Kerala, Due to tho abrupk doecrease in
the slope on the southorn periphery of the basin, a large pumber
of intermittont rivers have devcloged, which brings down end dewosits
considorable amount of silt on tho lover reaches of the foot hills.
These reservolirs csre thus threoatencd by the vexing problem of foet

siltotion rote and reduction in storage capacity.

Coplegy

Thae geological feoatures of ths area have been mapped and are

prasented in Digure 6. Plcld investigation on topography end drainaze



1
indicate thiat the goology of the zogion has & vy signdficant
role in carving cut the regionsl phtemn of surface sorphologys. B56o-
logical chlaracteristlca of the region influonees, the land building

ll

process through tho pavent motorials, soil characreristics and tha
hydx:olcgic,al raging, all of vhich in turn influcence the lard use
pattern significantly. ‘fhe nrea sapped is composed of a pure
combl:aatiox’*l of crystalling rocks and their wgothored products. Th»
major rodk) types of thz aror are biotite gsnesis, bornblende gnoiss
and ahamnl kitags & fow potches of blotite schist, oyenite, pink
fcl«i‘spa:hi'lﬁ gnelss of grenitic composition and pegunatites are alon
presents  There are no shorp contacts betwoeon the rock types.
Actuzlly :;tradual variation £row one type to the other is obscrveds
The most abundant rock Zype in this roion 4s biotic hornblende gneisse
TE i rreaia’zm ko ooarse grained holo crystalline mock. The materials
that cen b%,» {dentified visually are quartz, feldspar, biotite and
hormleenda% Oiotite is characterised hy its £lakey nature and
homblendery its prismatic hadii, lHomblende gnolss is seon 2o
large patc{ws within the biotite yneliss with “radaticnal margin.
Charnckites are exposed In and arcund Cland, Cholakkera, MHayanobr
near Vzaﬁak&llmchermj. Ralpancherry, Syvalur snd near Hemaara, as three
distinct p-é;t-chas in the study area., Blokite gehict is lound in o
small pat:cil?es on the wey to Chuliyar dam and the other ncar

Thattamangalem. The pyenitc Iintrudes charmockitves and horpblende
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blotite gnelcses. They are found exposed at two lewations in tho
study orea onge at Kizhakhancherry ond the othor at larapora. Fyenite
in medivm to ooarse groained and shows gharp contact vlth the country
rocho, Dlermatitos of granitic compositlon are seen intruded in

the countsy rock. There are both light end nink colcoarod pocmatitos
in tho arez, They contalin large crystals of auartg, foldspar and

flaokeg of bilotite.

Yegetation

The vagetation mep {(Flouse 7) depicts the vegelation trpos
ag idcentified by Forcst Department, Govi. of Koraln., The priancipel
vagetstion typcs encountared in the area arm et svergreen and roist
deciduous with patches of pure reed arec. The natural vegetotion
covar at present is confined o the scuthcrxn part of the sindy area
adjacent to lUslliyampathi platesu. Rest of the area overing
isolated hills and the south Josterp hilly arca, which was proviously
under forest cover hove now boon convertod into plantotions. The
wab evargreen vegetation is marked in the Nelliyompathi platesu
fringe arcund Pothundy resarvoir. The moist deciducus type covers
more arca than wet evergreen and is distributed in pothundy dam area,
Athanadumala, Nogemmala, Xalakuthumudicha, Ayalanudi and in tho
wesktorn part arouna Nunippara hille, Pure reed area is rnacked in
patches In the upper catchment of the Mangsleam dam, The area

marked as unclagsified is actunlly covered by plantations of tcak,
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rubbor, cucalyptus and omall scoub and thorny bushos. Isclated
hills and portions of the hummocky regions are covered by this
FIOUD

Climate

The climatic data available at three logatlions Aladhur,
Chittur and Paloghat £or soventoen years (1961 wo 1678) have been

studiod and is progented in Figurs O.

Reing a part of the Pal hat Cop this area differs Lrom the
rest of the State in climatic characteristics. The Impact of the
gap iz more notevorihy inm fts rainfall characteriscics, temporature
distribution 2nd wind pottern. Aversge annual rainfall of the study
azoa iz around 2000 mm, Rainfall varies from 1642 wm in Chittur
to 2167 mn in Alathure Spotial distrioublon of rainfall indicatas
that the couthern and south weaterm parts balng adjfacent to the
Nelliampathy »lateau receive highsy soounbk of rainfoll compared to
other parts of the study evea. oyness increasos ctowards the north
acsts  The railnfall curves for all ths three stotiens indiccte thot
aingall increases from the month of March and sttain the peask raine
£all in the month of July. After heving a decreasing trend £rom
August to Sepbterbor, the rainfall agein increases in the month of

Gotobar, whichn i the pericd of Horth .ostern Monscon. The entire
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area thus exporiences tue rainfall) poaks in & yeer, Lovest zalnfzll
is recorded in Jonuary-lebruery,  Aversge monthly temperatursee show
that March-April are the hotitest monthe pacoxding rore than 30°C
temporature On an aversges. July bolng the posk rainfall month
rotords the lovest average temperaturg ©f 25,26°C. Thoe tomporature
i conaideorably lov in the lelliompathi platesu ares duc o its
hiher asltitivde, “gro~climatic conditicn of a xrticular aren
depends upon the rainfall-temorature reloabticnship, Cmbrothezmic
diagram has been draun for Palghat area (Fig. 8) by plotting rainfall
and terporaitare in a singlce grovh considering a rolotionshin of

100 rex reinfall oouivalent o 50°%C, 3y analysing this grach it is
obgerved that thoe dry cozioed prevalls {rom Decorbor to April chon

e ooil molsturs 43 nct suflicisnt o prowwto agricultura,  Slthough
rainfall sharply increases Loom Morch bo oy the drynoess proveils
due to extonsive ovaporetion losc ug a rosult of hich touparatures
Svaporation loss for ralaghat Station in all the months have beon

caleulated using Khosla'sc formmla

Dlm s T°0 « 32

5en {vhera Olm = Lvaporation loss in mm ond

T = temperature in degree Iarenheit)

By compering monthly rainfall data with ovaporation logs

given in Tablo 3, it can be discerncd that cvoporation loss aneasds



rainfoll from the rmonkh of tovarbor o dpzile In the month of May
the 1oss is litule elow the rainfall recelived, RHigh cvaporation
lose dus o higher temperature suspleomented by dry vinds, restriods
the opricultusal sesson o olx nonthe (HMay-October) in tho veaor,
Therefore, irrigation facdliitios have to hbe enhanced im order to

increase agricultural indensity,

Zeble 8¢ average monthly distrabution of r-infoll and
evaporation loss in Palghab

Svaperobimm loos

Honths Rainfall in mm dn wm

January 2663 181,06
Fobruany 418 139,18 139419
Harch 24423 146034
Agprdl 81413 148,34
Hay 132.86 139,95
June 333,04 187425
July 53780 121467
Auguaot 334432 123,95
Septonbor 137.89 138,52
Getobar 222432 136,81
Novembar 106,55 132,33

Dagamber 314 130405
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Soil 12 one of the rost important factors that influence
agricultursl land wse consideracly. Gently undulating terrain
with moderate to lovw slope in —ost argas favour in situ dovelope
ront of solls. Ho over, alluvial deposits slons the rivers ond
aliuvial fans in the foot hill sone are exomples of transgported
uoil. Parent rocks are gnsinssg, loteritised agneisses and laterites
throughout the rogion. The major types of soil found in this
region arae laterites, reod loem, riverine alluvium, black soils
and forcat loam. Laterites and red geils cover o najor part of
the study area, Alverine alluvium is found on either side of

tho rivers

Black soils also coferred to as black cotton soils, are
found in small patches, near Chittur and forest looam on tho foot
hills of the mountains in the gouthern and south swvstern part

of the study arca,
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ITablie 4: Physical and chomical propesitics of Peor"ilo No.l

Iabhln 4 a. Physical prosortios

i b e AR £ £ SRR e S WA TN e 555 S A UV M a3 105 €4

o o o 52

Dapth Zoorse gand  Dine 2and MR R Llay

025 am 15,9 3043 3.2 266

25-50 10,7 13.1 3747 305
Teble 4 be Cn-omicsl proportics

ot s

Toval Total Totel Total o
Depth ‘s Ulrtew Tetal v 9205 KzG Ca 3 ol e /100
0=2% cn 2.02 Oeldd Ca015 0,077 0,040 0,370 5.2 Ge9

2550 om 2461 0.133 0,012 0.062 0.037 0.033 5.8 7.2




The ditz proscnted in fable 4 (1) and 2 (7)) presents the
physicohemical and othor charecters of the various horivon of the
profile tavon from Sitargandu situstod ob the <oot hill of lfestermn
<hats, The sits characteiistics and morphological choaroctlecicot s
are indicated in appenﬁix‘/‘ The lerd 1is occuplied by scttlars, « w
have clear felled the .orest and hwe done intzaszive cultivation.
It is at wresent under cocomut~grounlinut intercron, The profile
dug in the preseab location at the velley .ottom has oridinated from
“orest ilcgm vhich has been wached down «har the we wval o) forost
covar from Lhe higher reach s 0of the mid slope and hill wop. Tue
to ¢ho alluviation procers the profile is Sound to be vory deop
grayish eslouzrad (5 ¥R 4/1 Ary). llovizon distin-tion is not very
clear, The uppor horizon has losser orgonic matter is lighter in
colour and ic sandy while the louor horizons are sdch in clay and

oriIanic nabtor.

The dota rresented dn Pablo 3 {a) shos that coarscpand and
fine sand decrsases with @ pth but the variation in the contont of
coarse sand botween the horizon iz le.g while that of Jine sond is
morae, 941t and clay aloe vhovws an incroase in parcontage with
dopth, lenco the varistion in perconiage bel een %o horizon in

the case of clay is more than thet in the ol0c of sili., In g norld
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profile the porcentage of organic earbon grodually decrcacess
Hovevor in the present prufile the trend is reversced and perconw
toge organic carbon increases with depth (Bble 4 b). The prolfile
voing situcted in a valley bottom hos a hich orgonic matter contont
{or i1bs sodls, This soll matoplal has boeen buried by the accelera-
tad =oil wash especially organic rotter cich top soil eroded fyom
the adjoining forest area recently denuded by deforcstations Thus
the original orguanic matter rich A horizon has nou become the 3
horizon of the progent profile while the o horizon itself agalin is
the orgenie mattar sich alluviated layer,. Due to intonsive cultde
vation sowe of the organic mattcr bas beon lost. Thus though both
A aund 8 horizons are wich 4n orgenlc mattor conbont, there is an

increage in porcentago of organic mattor with dopth,

he porcentage of total nitrogon shous & gtrong correspondance
te the percentage of orjanic carbon and hence decrenses uith dopth.
Total 9205 dreraagse with depth, The valug of 2?2553 is low and thero
is not much variation hetween the horizons in the volue of 1?205.
Total Kzﬂ, Ca and Mg also decrease with depths The profile is
agidic and tho value of pH decreases with depth, Cotion exchange

canrolty ohous an inoreaso with depth,
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Zable Sy Shysical and chemical properties of Drofile No,2

Table 5 a: Physical propecties

Depth coarse rine
sand sand $ilt Clay
Qwl’ 15.8 17.7 15,9 50.6
15-35% 8.5 12.7 18.6 63,2
35100 5e3 8.7 19.4 6646

Pable 5 bs Chonmdcal propoestiss

Toeal  Totel Total  Total Total e

Dapth ¥ 0.8 N PO B0 ca Mg P lew/190 g

0=15% Qe84 0,036 0,021 0,182 1,05 1,062 8.0 «?T43
15=-35 Q.31 0,022 04022 04173 1,15 1,10 Ga1 28«1
35100 0421 0,019 0,021  0.166 0.96 0,90 o2 2745
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Table & {a) and () pregents the physiochemicel characterlstics
of the soils of the varilous horizens in Profilo No.2 located at
Chomanampati. The locotion fceaturos and morpholosical charsctorise
tics ore indicoted in Sppomdizx 2 4 This nzofile is oy from
a typical black cotion soil Fisdd, Here the qoorse sand decrcases
with dopth between the {irst horizon and the second horirzon and
thore ig great vardation in the percentage of cosrse sond {roction.
Thils 18 becouse the percolation of wator to the lower horisons is low
and because surface run off in the cose of Llav: cotton acdil is hih
and tho run off coarrles with it the finer fractions. Bebroen the
second horizon and third horizon there iz not much variition in the

porcentage of coarse sand {rachtion.

Pine sand {xaction deocreases with dopth,. Ihis is o typicel
beheviour observed for the £ing sand fraction vith denth, S11t and
clay £raction incroases with depth. The elay fraction is high in this
profile. It 19 as hioh ag 5046 percont in the upper hosizon and
increases upto €6.6 poreent in the lower horizon.

The erganic carbon content of this profile decroases with doptha
There L5 no abrupt chenge in the porcon-age of orgonie caroon contenk
and the dccrease ls choorved to be steady, Similerly the total nitrogen
convent also decreases stesdily while Paﬁs content shous a slioht
snerease folloved by a dearsazas. %hore is not much variation in the

total 1?305 contont of the three horlzons. Total K20 decreqscs



5!

staodily with depth vhile Calelum end Hognesium show o 3light increase

followved by & docrzase with doptha.
cuite hioh ¥eing Black cotton soils,

However, Ca and Mgy contents are

The soil 1s alkaline dn nature

and the pH inaroases with depth while the CSC dncreases with dopth,

Table § a:

Table €: Phvoical and chonical provertios of Profile No,3

Fhysical pruperties

Lepth (oarss sand Filue ond 2ilt Clay

020 20,1 2645 2G.4 25.0

20=60 2346 272 19,2 30.0

60110 2343 2645 17.4 35.1

110-150 1642 323 16e2 3563

Toble 6 br Chemiesl properties
Total Total Total Total Total c.e

Depth % Culh I P05 KO Ca 2 PN /100 3
Dm20 0428 Q.022 0.0340 0,027 0,019 53,012 5.0 5.3
2060 .21 J.021 (056 0,024 0,021 9.013 5.2 3.15
50110 0.21 0,028 0,031 0021 0027 0.0%7 S.1 320
110~150 0e17 0,020 0.025 0,910 0,017 0.0180 5.2 Ge 25
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Toble 6 (a) and 6 (b)) presents dota on the physico-chemical

characters of tho Profile NHo.3 situsted at Bommeni, on the converse

side of a cubdued hill under pacgturss The fmportont site charsceris-
3
ties and mano nozphology are describzd in Appendix « FRock out

crops are scen in the wppor parts of tho nill indieoting the action

of cresions The profile is observsd 0 be in situ doveloped, doopn,

medorately wvell draine@ and gravelly throughouts ook dlstribution
iz normal and is concantraged in the upper 20 ¢ of the profile,

Tho perent tmterial ig latorised geneiss, Here ™o coarse gond
Iractions ste dily deercasss with depth., Thoe fing san? Jraction
ircroases and decvecses slternabzly with depth. The concenzrotion

of £ine sand in the 2nd hoordzon iz doe o the movamont of the f{raction
from the uppor hosdsons, while the concentrotion of fine sand in

“he lovent horicon 2y oz attributed to the generuiion of the fraction
by the disintegretion @f the paorent metorial, il £roction steadily

Qearvases wilh dopth while the clay {raction ghous o sinsdy increase,

The percentage of organice carbon sterdily dncorvases with
Gepth. The value of organic carbon in this profile is low (G.ée:.).
The percentags o0f the totol nitrogen shows an alterncte decroase
foloved by an increase with depth. This has o relation with the por-
cantage of fine sand, In the hordzon where the percentage of {ino
sand iz high the total nitrogen content Js low ad vice verss, Thiz

raveals the asgoclation between high ¥ and high clay conteont, The
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total 9205 contant lncresases followed by a docrsase while KQO shows

a gready docrzase with tngrecsing dopth.

Total calcigm end magnosium

shows an increarze followed by a decrease with increasing dopths The

profile is

Mmuch thore 1s on altornats increase and decrensss

with dopthe

yenorally asoidic.

Though the valucs for pil does not vacy

The CIC increaso.

Physical gnd chonical propertios of Drofile No,§

Table 7 asy Fhvzicel nronertiesg

Depth Coa~ge sand Pine gsand cilt ey

Om25 3242 2845 24e2 171

2550 28,4 2542 2044 25.3

53100 201 i2.3 18,5 4341

106=130 15.1 177 32,1 b §

Yable 7 b: chemical proverties
Dopth % 0.0, Total Total Total Total Total cee
4 2.0 K0 Ca Y& P L /100 g
2°5 2

Qw28 0,72 J.063 4012 (4005 0045 0.032 Gotd .45
2550 038 04,327 02015 3,006 0.042 0.029 545 5435
50=-100 0,17 04022 0,010 1,006 0835 0,024 5.7 8. 30
100-152 0ul7 0.02% 3. 000 0,007 0.026 0.010 Se7 8,10
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The physlachemical characters ol Profile No,4 is given in
Tables 7 (@) and 7 (b). The profile was taken from a terraced fiecld
situated on 3 subdued hill near Choramangalam. The major site
charactericstics and morphology nre sresentad in “ppendix 4 The
ficld was cultiveted to uypland rice and coconut and thers is evidence
of gheet ercosion and iwmporfece dreinage due ¢o the formation of a
clay pan in the profile, Cosorpe sond and fine sand Jdocrsaces soteadily
with depth while silt fraction decrecses stexdily {ollo.ed by &
sudden increoase in the last horizons There is accumalation of elay

in the third horizon.

Total organic carbon and total nitrogen decreasesn stesdily
with doothe Tokal ?205 shows an increase follouad by a decretse
with increasing do There is not much varlation in the total
:/:20 oLl the different hordzono but it shows o gtesdy increase uith

d&{bthe

Total caleium and Hagnesiuvm decrease with depth. Tha
profile is generslly acidic and the pH shous a decrease folloued

by an incrcase with dopths The CIC shows an increase with dootha



Table 8: _Physical and chomdconl prepertios of Profilo Ho.S

Tablo 8 ot

Physical wropecties

Depth Coarse sond Tine @and 341t Clay
Ow 25 2644 207 10.6 33.3
25100 17.1 2.2 1848 35.4
100=150 15,3 2742 16,3 4Q.5
Tople 8 be  Chomdcol prowarties
Total Total Total Total Tokal one
Depth % Culls g £,05 E?QO Ca i M Moeg/180 o
0=23 0,63 0,046 G.063 0.030 0,047 0,038 6.0 846
25100 028 0,043 0,077 0,065 04039 0,027 6,1 8413
100-150 021 0.03¢ 04075 0028 04032 0.028 5.3 8,50
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Table 8 {2} md 8 () pregonts thoe phvoiochorical charactoers

of Profile Nu.S.

The profile was situoted on the converse side of o subduod
hill undoxr pasture near Vandacye. The profile shoued all che chara-
aterigtics of a typical in sitn developed pro.ils, Other major
cite charncteristlos and morphological features are gliven in
Appendin 5 « The coarse send {iraction ducreased with denth uhiloe
the Line sand iraection shoved 2 incoose followed by a decrease.
The silt fraction decressed steodily uvith dspth +hile the clay
fraction showed o steady inorease. The percencage organic carbon
was fiarly high in the upper borizen. This is due to the gricey
vaegotation in this areas This stecdily deercases with depth. Tho
total nitrogen content also decrauses with deoth. The total 9285
chows an inercase follousd by & decrcase with incrcceing dopths
Total RBD alep shows o similer behavicur ¢hile total calcium
and marnesium decroases with depth, The spefile is generally
acldic with the pH showlng slight increase with deopth, The €D

shows an incegease folloved by a decreass with incrcasing dopthe
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Paysieal and chomical properties of Profile Ho.8

Table 3 at

Ehysigal proporties

Depth Coarse gand Fino sand St Clay
Jumif 3440 26.5 2043 13,2
1038 2242 2043 19,7 22.8
30.65 23.2 253 17.9 30.6
65«150 16,0 333 16,5 37.2
Table 9 b: Chenioel proverties
Totnl Total Total Total Total [ofvs
Depth D R N PO K0 Ca Mg PR feg/100 g
010 0465 0,052 0,083 Q.1I83 0,141 0,070 8.4 G5
1030 0.34 0,023 0,073 0,083 0.540 0,028 6.2 5278
30mB5 0423 0,011 8,071 £.037 3,097 06,049 5.5 2417
65=150 0e21 D013 0,070  0.035 Q.07 (4056 6.0 B.60




table 9 (g} and 7 () prosents donta on the physiochemical
proparties of Profile No,G.

The profile is situatod on the convaerse side of a subfucoed hill
on the cdye of a paddy Lield near Pacaysanr, The site charactorise
tics and rorphologiosl featuras ore showum in Appendix G The
parent material is found to bo interile, There is amplo covidonee
of shest srosion and congeuently the uppor horizons had g leached
appearancs, and coarsge fraction was hizh. The porcenbage Coreo
sond wan found %0 decreaso Uith ingroasing depith and the percentaye
of fine sand showed o steady incroase with increasing dupths  The
silt fraction showed g stoofy deorvase whilo the clay fraction
shoved a stecdy increese with increasing denthe The peorcontage of
organic carbon in the upper horizon was Lairly high and 1% showed a
sheady decrcase with incrcasing depth. The tofal nitrogon content
ghoued a nteady decreace with sn inorccase in the lowest horizon,
Tota P2435 ond Kzﬂ showad o cbeady facroase with increasing depth,
wnile wotal colcium showed an increase followed by a decreasss There
i3 a concontration of total calcium inm the second horisons Total
mognosiun shousd a8 decrease folloved by an increase with dopth.

Tha profile io gonoerolly acidics The pH stoedily decrcases uith
dopth and in the last hoviron it shows a sudden increase. The GEC
incresses with daopth and then decroases nuddenly in the last

hovinone



Taple 103

Zaoin 10 o:

Physical wroparties

Physical and chendoal propertics of Profile Mo.7

8ilt

Banth Coarge sond Pinoe smnd Clay
=30 3546 31,4 1643 16.7
30=70 2943 31,3 13,3 2643
0= 120 235 362 11.8 278
Dablo 30 br Chemjoal prooe-ticy
Potal Tousl Total Toktal Total aae
Depth B Detls bt Byl ;:26 Ta My o teg/i00 g
O30 0.80 00062 Q.008 0,047 G038 0,032 6.7 543
30=70 0436 0021 D015 0035 0035 0,028 Sad Ba1B
FO=120 Geld 0,013 0,013 0033 0.027 D022 el Te2
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Table 18 (a) ond 10 (b) presents data on the physicochenical
charagters of Profile No,7.

This prolile is sitvated in the wrer pect of the rolling
hillock, It is an in sita developod profile, The indicetions ure
that the tract has beon subjected to intonsive erosive action. Rook
out crops near the profile sites indloate thab the action of the
eresive forces have bean prolouged over a long poviod of time, Tho
festures ond morpholegy are presented in Appondis 7. The and
fraction in the proflle is found to be high throughout the pmfile.
Coarsa sand fractilon decreasas with denth vhilc the fine gond Irectlon
fnorsases with depth, S1lt siows a steady decrease with depth vhile
the clay Sracuion incroases with denth. The percentage of orcanic
corbon shows a docrease with increasing depth, The upper horizon
is fairldy ~ich in organic caorbon due o the decomposition of plent
residucs, Uprresponding o the orpanic cacbon content the totl U
glso drcreases with inersoging depth. The tobal 9203 shoue an Inerease
followad by a decrease shile the total I«:28 shows an steady decroase
with increasing depthe -otol caleium and magnesiuom also shows a
stezdy Qecrease with increaging deoth, The profile in asneral has
an acidic naturs and P decreases with dopth, The CoC chows a

steady incroose vwdilr Gepths
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Toble 31: rhysical and chemicol proporties of Profile No.d
Pable 11 o: Physieal oroperties
Dapth Joarse sand Pine samd 5 &3 Clay
2040 23,2 39,2 16,2 2024
20=150 13,7 41,9 10.5 33.9
180 & 10,8 32.4 11.0 45.8
Teble 11 b, Chemical vropsriies
Total Toizl  Tobkal Total  Total cne
Dopth % OsTe 8 ?2635 K?O ca Moy pd Mgl o
020 0eGS 0,051 1.08 8.164 0282 0,017 G2 5,0
20 B34 0,032 0.0093 0.022 0,473 0,407 6.1 3415
40=150 0e26 0021 0,072 0.065 117 0,102 4.5 Fab
150 4+ 3a21 8,817 2.001 0,035 0.093 0,082 544 $e35




The physicochemical characters of profile Heo.8 is given in
able 12 {(a) and 11 (D). Its morphological and seto characteristics

aro shown ia Appondix g .

The profile is taklen froec a mid slope cegion of a rolling
hillock noar Mepadams The profilc has originsted {rom lacerite and
lateritic colluvisl outwash., Though the sercentage ooarse sand 1s
as foand In 2 typiosel in site Jevolopsd noriven, the fine sond, silt
and clay content show soms varlation. The coorse sand fraction shorw
8 gvendy decrease with incroasing denth, while the Cime sand increasos
“oilloved by a decroage in the last horivens. 3411t fraction shows a
steady decrease f{folloued by an increase in the last hovizon, Clay
Iraction does not show much variation betucen the two upper horizons,
Hooewery there I a slight dzercase followcd by an incrcase with
increasing desth. The total ozgawnlc corbon contont is found to decroace
with incroasing depth, Similarly the total Nitrogen contend also
decreasns with increasing Sopth,  The total PZGS doorcases folloved
by a sudden increase in the last horizen. %he Kzﬂ content shous
an altemnate decraase and increase with Gepth, Sotal calcium and
magresiun chows an increass {olloved by o degresse with incroasing
depiths In both theso cases, theore 15 3 guceatration of celeium
and magnesivm in thoe gecond horizen, The profile is gencrally asidie
and the pH steadily decceases folloied by an increangse in the last
horizon. In the case of CEC it increases followed by 2 decroase in

the lase horizon,
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Table 13: Fhysical and chomical properties of Profile 150.9

Table 12 o+ Ehysics) properties

LY

Depth Coarse sand Fie sand 841t Clay
60+90 1943 2246 232 34.9

Table 12 b: Chemicol proveriies

Toral Potal Total Total Total [aaxel
Dopth % D.Ca o ?305 R?O Qs 4y it Measlod o
Q2B D47 D.036 $.075 D024 G019 0015  S.3 3.85
2560 0.23 0,013 G072 0,021 0,013 0,011 5.2 4425
5000 0s21 e Pvh & C.085 0,009 0.002 0.007 5,0 53.10

- o0 405 S w005 2
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Tabla 12 (&) and 12 (b) prescnts the physiochemical data of

profile Ho.9s

The paefile is o typicsl lalgritic profile situated on the
uspar pard of o subduced hill on the way &0 Pattiparomba, The
rorphological features and site details ave presented in Appendisx 9,
The profilc is sazliow and the porcontage of coarse fraction high.
e poarse sand and fine gand Jraction shouwed a steady deocrvace
wath incroasing dooths However, silt and clay was found o
merease with ingrsesing dopth. The percentoge of organic carzbon
1o low and 1t dicressss with dopih. All the other chomical pora-
meters like Zoiol nitcogen, 23205. Kzf), Caleium and Magmesium shoved
« detreass vith iancroasing desth.  Thoe prolile Is generally acidic
and the r¥l decreases with dopth, 1he C2C of the profile 45 low
and increases with denthe This profile is 2 highly ersded profile

uith low gyricultural values.



Table 133

Toble 13 33
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Physical and chemical properties of Profile No.10

Physical pre criles

Corgge sand

Denth Pine pand silt Clay

OmiO 278 1842 25,0 28,0

1030 2048 2043 2367 34,6

30~100 107 21,8 2243 3642

100-150 14.1 237 19.8 LRI

150 4 1246 2546 13,6 462

Table 13 b, Chamical properties
Total  Totel Total Total Tokal <ET

Tiupth % QeCa it PLO0g K0 ca e pH  Meg/100g
010 D68 0a085  0.082 0,147 0.022 0,138 6.0 H.15
1030 Gedd 0,039  G,015 0,317  0.313 0.323 5.9 Ga20
30100 Ga36 0.033 Ja331 0,102 0,121 2.077 4e8 8415
100150 D.232 0,028 0014 G.128 0.092 0,060 5.8 Tu2
150 + 0,16 0018 G048 0,129 9:.013 3,086 5.3 7235
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Tablie 13 (2) and 13 (b) presents tho data on the physico
chemical characters of Profile No.10e This arofilo is sicuated at
the top rogion of a hill on the way to Pallavum znd has originated
mainly from the golluvie outwash., %She morphological features and
site detalls are presontod in Appendix 10+ Thoush eslluvie in
origin the pcofile does not show any inversion and all the physical
porameters are Jdistributed in a uniform fashion. The coarse sand
is found to decrease with incroasing desth uhile thoe fine sond
fraction shows a steady increcse with desth, $4lt fraction stexdildy
docraagos with depth while the clay Lraction shows a steady incroase
with depths a1l these indicate thet the profile hag sttained a stoble
condition, The grganic carbon content and twtal bitrogen contant
of the profile shows a steady docrease with incroasing Septh, Fotal
Pzﬂs shows a ctealy decreese followed by a sudden increzse in the last
tevo horfzons, Sisdiarcly ¥,0 algo shows a steody decrvase folloved
by an increase in the lash two norizons. Total ¢z and !g chow a
sudden Increase followed by a decrease, There is 2 concentration 67
Ca and g in che 2nd horizone The profile 19 acidic in nature and
pil deczoases £ollowed by am increase in the last two horizons, The

C<C olge showg an increase followed by a docrease with denth,



Table 14

Toblae 14 as

Physical properties

73

Physical ond chemdcal properties of Profile No.il

Depth Coarge eand Jine sand “dle Clay

C=2B 36,2 12,2 2046 2540

7% + 23,6 34,7 16,9 24.8

Table 14 b:  Shemical pronarties
fotal wvotal  Total ‘Total Total e

Lepih 2 Dele i 1?295 Kzﬂ Ca My pH 10,100 g
025 0.4 0,036 0,043 Q.02 0, Q.014 540 215
25«75 a2 D019 0,068 0,074  0.18 0,010 Gel 435
75 g 0618 0#016 0;‘057 3‘313 0.13 DQQOS 5.0 5-2

e ot €t e i - 30 M i




The physicochcmical characters of Profile Ho.il ig yiven
in Tabla 14 {(a) and 14 (b). The site morrhologlesl features of the

profile ls given in Appendix 11 .

The profile 1s situated as & erraced hill side at Sananatti-
pzlayan and is cultivated to groundnut, The ormofile is shallow
and has a falrly bhigh coarse fraction 4n it. Coarse sand fracition
decrcase with dopth while the fine sond fractlon increasos with
depth,. The gilt frection shows a shesdy decreage with deonth vhile
the glay ~rection snovse an incrsege folloued by a decroases Tho mid

herizon in this profile shove an zeowmalabtion of <loy foaction.

“hough the »rofile is situated in o cultivated risld the
oiganle carbon content in the profile is vacy low, Jotal nitrogen
decreases vita desth wihlle ?205 shows a stesoy increase, Ihe
total Kziii contont of the profils io low and it shows a steady
decreuse ith increasing deptlhl, Tobal dalcium and 147 also have a
veory low value and Jecoiages with increasing Coodhe The profile
ig ewiglce in noture, Though theze s nob much variation in ofs, it
shous an incroaso in the mid horizon followed by a decrcases The

auc increases szecdily with depth,



Land us

Hangalam Oovstripuzha Basin

tuyonty eivht lond use units havo boon fdetified in the study arsa

{Ficuea 9),

From the topographicol mops {(1350,000) and acrisl photosjraphs

givan in Dable 15.

The vardous units and thoir respective coversge are

o

b

Table 152 Land use
srea {in percent o total geographical
Units agres
Aa agricultural area

Ba

Ca

De

1.

2«
3e

Cultivable land
{saasonal agrimiturei
woconut

Tree crops

Settlemant Area

1la
Ze
Se

&Y wbations

[

g

Ga
He
e
T«

Concentrated Settloment
settloment with mixaed crops
Spttlonont with gcattered tcooes

Coffea

Orange

axdomon

Hubber

Tea and Cordamom
Coffee and Cardomon
Tey coffos and gaxdamen

Poraat 2lantstion

le
2e

Taak
Bucalyptus

44439
0,08
0,04

0,90
2,83
2410

e 26
0,419
0414
0,03
0,01
001
Q.12

1.03
0a12



Be Forast
1« Pairly Mixed Jungle 14,17
2.  Open sozub T224
3, Denze Ccrub 4,13
4, Open miwed jongle 3.74
B Scrub 0,94
6. Open mized jungle mainly Dormboo 0u33

FPa Jagste Land

1. Hock out crops etc, 1,03
Ga Uater bodies

1. Peservelrs G.94

2. Tankg 0406

Due to the diffcrences in ~levation diverse agro climatic
condition prevails in the arca. The region hosts land upe practices
which aro closely rolated to the agro-climotic eondition of the reqion
Land use classification dats have been collected Zron the village office
and taiuk statisticnl offices. The land uge classification 19 givon
in Table 16, I'rom the date it is obsarved thak thorse 18 a good rolation

betuebn land use and physical choracteristics of the study area.



Table 16¢ Lond use classification

¢lasses

Area in ha,

Percant to tohal orea

Pullding ong Court yards
tiols agricultural use
Barren and uncultivable
Pasture and grazing
Miscellonsouws treg orops
Cultivable vaste
Curyent fallow

Cther fallow

Area under cultivation

1953,61
B8413.83
5652420
137.55
4041,41
7443,57
3052,26
3410,433
62791.,17

. o

86945,51

2401
8467
5.83
0,14
4414
7467
3414
3.52
52,88

B e

100,00

hgricultural bLand uses

Paddy 1s the major crop of tho basin and 1t covers 77.61% of

the sotnl cropped arads

Fopgraphic and soll characteristics of the

78

bagin ig favoursble for rige onltivotion, since the eres has congside-

rable portions under alluvial soil,

Tapioca is the most imno

B
S aele’

coop andl it covers 3,917 of the total cropped area followed by millets

(2436°) on@ pulses (2.12%) in the scossnal group.

Depanding upon the
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0  ORANGE

SM SETTLEMENT WITH MIXED CROPS
SR SHEET ROCKS

Ev  EUCALYPTUS

} 40 fas' 72]‘0 ¢




79

physical c¢haracteristics of che village, distrisuiion ef the crovg
vary from one vill~ge o the other, 0Ll sceds are caltivawsd in

the eagtorn gord of tho study orco and covrrs only 0.05 o) the total
crowned arca.  Joyetables and fruit crops ontudy only & vory limitod

T2

Trao crops are includ 4 among peronnial orops. It s domdn-ted
by ccconul which - coounts for 34 of 21l the tree crongs srocanut
vecuples 22 follovwed Ly Jrult crops 1bh, Palmyra 144 20 Tonarind
Y Cther perennial crops aze rubbar, coffee, ton etos tubber
aceoants for S.745 of totnl ciopp 4 area. Table 17 alven helow

2rovidos Whe croa ander wrincipal orops.

Talle 17: Areca updor pripeinal croos

o

LoD Arx2a in ha 5 of total area

Sacsonal and annual cropss

Paddy 63,0324,74 TT.61
Taniocas GaB01.07 5601
H¥iliets 1,0739,34 430
Pul sen 1' T44a60 2,12
srulvs 204 Vorvatablos 753,00 Be02
311 “eels 530,81 0,65
Gl oz seasonal crops 275,30 0,36

Traey orenanl sl cropss

Rabbhar 4, 723;31 5. 74

Plantation Crops 912,87 i.12

Feull Crope (Freas) 310,18 038

01l Sacds 121 .46 el

Other Troes 2,141,082 2460
Total 82, 23619

- -




tha basie land uwe patiorn of tho rogion himg undergone a
gerics 0w chianjes wnd his heg a direch impact on the landsceve
systom of the revion., Forezts h we bovn Socred for asccommodating
plantation craps. Coffes, Tez ani oranaeés cocupy tho high ranqos
whilo puber ocounics the lowor elevation. During ithe iurn of the
cantury te siudy area had good fovest cover in tho gouth, south west
and 1 ogtorn park covering the hilly sreas. Ddofozostation hid star od
in theoge regicag during tho l.ot ceatury itsell and Ly 1973 o5 mach
33 49 of the Iorests had given vay ko nlonkabion cropse T 1 73
the Zorash araa acoounted for 75,83 s9/km o 6.82 pescent on the

rotal grograchleal orea,

tack of irvigoation facllities wos a nejor lilmiting focler
for agriculiuce and i€ veps orimaciiy a rondoron aven though the acea
wag saltable for cultivation round tho vong. ich the incontion of
four ircination projecks, namely Me nhkere, Chulliyar, -othundy and
Nangalem (hn crop inceonsity han incroased. e mued as 37 porcent of
the aren under geusonal orops have come unlor irsigotion and is the
reases o the ares boieg one of the major rige producing pcgion oo

iha 2taco,
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hralomoushaefSaval ipusha Basing

Thisg basin is o sub catchment of the Valapattanam river

2 of arce in the North Uesiora flank

of the voyanad plateau in the Connanors district. Nround 30 kmﬂ of

gysten and covaers aboubk 400 km

its area f£all within the jurisdiction of the Xarmataka State.
Bavalipusha, tho principal perennial tribetary of Valapattanan

river originates Trom Chogmola in the Uayened plaoteon and follows
RBavals lineament. This area vag originally coversd by molst dxeiducus
forests hoving few pitchos of low level wet ever groon type. Being
enclosed by platean scarp the besin gppoars 1ike an omphitheatre

and provides a sneltoring offect for the survivael of lov level vet
sver green forosts, In recent yeors the forest fypes have suifored
considorable depletion and degradation. The steod gcars araas alss
record osvers sofl erosiocn and wccagional landolides in the oonsoon
monthee The lond use is moinly dominated by different plantations

and tree ocropg. et land paddy cultivation along the ziver valloys
ls also a notable foaturn. It appoars that there is a geod correl. tion
between lond u.e and geomorphic zet w3 of the study avese Although
the rivers are not dirsctly interrupted by irrigation projects, like

damg, human intervention is widaspread on ho landscepe particularly
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in the forast ares. Agricultural practices even on steep slopas
have brought the region to o precarious condition and this has
significant lmpact on the river discharge, silt load and other hydroe
logicel paromoters, 7This area sugports a population of 82,000 with

an avorage density of around 200 porson/5d. kme
Reling

Nalief of Arslampurha Davalipuzha basin is unicue in character
because of its locatdon in the north wostern slopos of the (ayanad
Platesn, Jfhe arca 1s marked with an abmapt rise in elevstion tow-rds
caot from lass than 40 m along the river valloys o more thon 1400 m
along the platesy fringe. The elevation in this part is warked t¢
be 1408 m in Ithimala, 1361 m in Suryamudi, 1156 m in Cherimudi,

1226 m and L166m neoar Valiskobttenchori and 1030 m in Kotti Betia,
BClevation of the watershed boundory decrsases tovards west ond north
uest £frow 1000 m to a level of 300 m. The abrupl rise and fall in
alvitvde ithin a short dlatance c¢an be correlated with altomate
ridges ond deep valleys pespectivalys. The rolicf map (Mig. 10) of

the area indicztes 6 altitudinal nones, Hore than 70 percent of the
total area £alls in on elovetion zone of sbove 200 me The western
margin 0f the study area ig low with an elevotion of 40 m.  Isolated
patches of hills ronging from 100 m to 3%0 m ia holght arre distributed

throughout. the vostern margins, The area with altitudinal range of
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600 to 1200 m 1s coversd by dense forestg, Most of the isolated
hills and those below 400 m arec duminated by plontation crops of
rubber, cashow ete, The relief of the study crea clearly indicatos
that this reogion had boen subdcoted o mojor geolonical activities
like faulting with subseguent upliftment md erosion. The subduod
nature of the hills and dovelopment of lateritic zones ot various
altitudes are inm all probability, the results of peneplaonation in
difforent geological periods.

Blop-

Slopw is one of che most important topouraphic clemonts which
eontrols land use pocterns This cen be sincled out as the most
important foctor in the conbtent of present chudy orea having high
ralief variation vichin short disztances, It is observed that the
asverage glope is more than 25° dn the southern, eastorm and noxth
eastern party of the hasin alony the YVayanad ploteacy scarp (Flge 11).
The Alrection of slope fellous that of the river courses in gonoral,
The slope of the volleys of Bavalipucha in its uppsr riaches o
consldorably steaps The upper reaches of Savalipuzha shov suddon
steopneos of slope on elither side of the river due &0 Taultinge The
river Urutipuzho passes through a roletively flat arca Sor most of
its cougse, The western part of the rogion shors closo contours

vhich indicete isoloted nilly areas sore of vhich age lateritic mesas,
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having flat topped surface, It is also observed that topogro-hic
fall varics from less than 100 m/kn to 500 wm'kms The slope map
clearly brints out the topograrhic ruggedness of the rojgicn. The
entire region is characrerised by altornate deep walleys and high
hillse 7The purfoce is mainly ercsional. hggredotional surfaces are
vory limited in extent, Thoush the arca reprosents puneplanation,
eguilibrium betuecn aggradationsl an” deyradationsl surfacos are

vat to be acnleveds

Horechology

Fijure 12 brings out the morphologic systems of the Aralan-
Bavalipuzha basin. The soil, land use and cultural land scopo are
primirily controllcd by the geomosphology of the study crea. Hence
the geomorphology of this basin has been studizd based on identifica=-
tion of land uniis wnder the i ferent procosses opn.tive in carving

out those unitg.

The diffaerent processes lnyslved in the carving ort of the
land undts arce £filuvial syostem, land system and men racde systods
sixtesn units bave been damarcated ender the above systems {7ige 12).
The attributes of landscape system namely relief, topographic coughe
nosc, sléoe, torrein condition, valley character, man made modification

of tho terrain stc. are gonsiderad in delinesting trese unlks. Tho

uniquenasss of this anproach lo that cach unit indlcates the dordnant
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process operative in it alony with its present condition and, theree
fore, it focusses’ on the dominant factor to be investigated in order
to dovolop particular wrens under a waztiouler unit, From the map,

it is obaerved that aboud 50 percent of the total area cores under

T5 eategory or hilly rogloa vhich includes the platoay scogde  Uithe
in the Wayanad plateou area aroumd Chapmola high level f£lood plain la
narked, This nigh level f£lood plain at abouk 900 m heighé au.taing
paddy caltivation. It may De pointed out here that this type of
otrip like ilocd »lain is widely develosned thxoushout the ‘ayanad
platean surfacee The unit 73 (alluvial {lood plaln slichely ocway from
the main channcl) has bemn morked ag faw vatches. These in all proba-
bility ropresents the 0ld river dogpogition which has nov booome
isolated due to chenge in base lewel. D-velegpment of floed plain (T1)
is quite rostricted to thoe major rivers only, mostly ao atrips., This
indicatos that barge part of the area is still in its late vouth &
pre-matira stage, The T7 (Mesa) unit represents hord orust lateritic
surface and can Be concldered ag remnants of plonation surfaces devee
loped in variocus ercsional cyclos, during various gsological periods.
The thickness of the land crust sometimes atboln several motres
follouvad by soft clay, <ach undt is unique and form a successiul

base towvards ouviroarsntal planning,
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Drainage

Figure 13 brings out cloarly the dendritic pattorn of the
draimage system, This indicates thot the bed rock is crystalline.
The najor river Baveldipuzha is structurally controlled and follows
almost o straicht coursces Due to high salnfall and sieep slonaes 1t
is natural thot numerous streams of various orders have davelopod.
The stroam donsity is as high as 2 km to 5 km per sq. ke The najor
streams of the sub basin are Urutinpuzha, Chilraninurtha, Bavalipuzha
and Ramjirampuzha, Oongddoring all tho orders the tob.l & --~am length
in sub basin is 907 km of which 350 km show perennial character.
Rvers belng the major source of irrigetion have 2 vory sisuiiicant
role in controlling ogriculturcl land use. The £leod plain arca
along the perennial streans alone can accomnodate 2 second crope In
vaeent vears the peremnislity of the rivers 1o been advorsely offec-

ted by large scale deforspbotion activitios in the cotehment areasc,

Seology

fgure 14 presonts the gecloyy map of the Aralom-3avali; azha
basin. The structure and lithology stronaly influecnce the dro.nage
pattezrn and tonograshical asgpacts. The area 40 e port of the peaine
sular precembrian shield comprising gronulites, ¢neissos ond bich
grade schists. As the arsa is coveraed by lateritos, frocsh out crops
of theso rodtks are not very comnmon. Hich grade schictosce rocks

comparable to the Tharwar and Sangur groups occur as lincar natcies
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in the Cannanore and Wavanad districts of Heralas According to

Hair ot al. (1979) hornblende gneiss is the dominant zock type to

the south of Bavali lincoment while an assembloge of gabbro-diorits
and migmatitic gneiszes and schisks cceur to the north of this linea-
ments  The Bevali lincoment which runs approximatsly parallel to

the contect of tho above 1itho unilte merks tne zuno of strong defore
metlon where wmylonites and pseudo-tachyllites (Sinhae oy and “avindra
Tumar, 1985) have dovelopod both from the hospblende gnoigs and the
gabbrodiovite gulte of rodka. The domimant ook Lyped in fhe area
are precombrian crystalllinge rockse They include aneloses, somphidolitec
gnd granuiites. Jramuliteos include pyroxene greonmll ez and cnarno-
ctites with its variencs, Migmatitic hybrid gmeiss algo occur in
maly ancade CGranite, pecrmtites dolerits dykes and quartz velns form

as intrusives.
Climoto

Digure 15 pregsents the climatic featuzas of the study area.
Since the study area has only one meverolorlical gtation ot sralam
the deta wailable from Manantavedy in the South eastern part angd
Irikkur in the north westorn part usre alco celloctad, eventhough they
€21l ontside the study nzrea. Due o the gheltering effect of the
platensu scorp the drainage bosin exnerlences a unique elimstic
charzeter. [his is one of the fow localities in Xorals wiere ever-

groen forest survives in lo er clevetion.
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The average annual rainfall of the study area io oround 2000 mo.
It varies from 23565 rm in Monatovody o 2445 mm in Cdenthoedr (Aralam}.
Comparing those three stations, it is cbscrved that the central part
of tho rogion reccives wasimum rainfall which decreascs tovards tho
outer boundary of the region. Though Connanors district is gonerally
dry, this bagin receives highor ra:nfall, Tae genoral tooud of dictri-
bution of rainfall in Lerala rhous that the oot hill ~eeas receivc
higher amcant of rainfall compared %0 the hill top. Hananbavedy,
sotuatad on the nlat2au proner recelves low rainfall corpazed &9 the
“oothil) regions. Mgure 13 brings out that Jaly accounts for the
highest reaalall in all three cases, Thore is an aprupt increase in

rainfall from May-Jung and alsce an sbrupt £211 £rom Avotst to Septenber.

The rainfall curves for this zeglon iz unique gg it show only
a sin 1o podke January and Dcbrucry ore the mensthg F fovesi r infall
for all tho three stabions, oot of the rainfall accurs dering Seuth
Jest ronsoon and the othes poriods are alacst Arye Droayht coxdition

due 0 lack of rainfall hinder ogricultural operations in ocher seosong,

The wersage monthly wangerature varies from 23.67°C in the
month of Augu.s;t 0 20.02°C in Jnrils,  The temporsture records a
@rgroasiy Lrend Lreow May corvessonding with the inceoass in roind 11.
Deareasing toond conblinaas wyts Aujust end Sfrom SJondosboer omrards 4t
stazts risinj. The termeratune of he Uwyanad platoou 18 oomsiderably

legs dus to sltitudinil Ppact. ©old humid condition of tho uoner



slopes along the plsteau frinjge end within the plateau proper has

provided a elimate congenial for tea, coffoe ond cacdanom plontationsa

Rainfall tonperature selotionchip ewpressed through ombrothermic
diagram (figure 15) broadly glves an idea about the agro~-clim-tic
condition of the study area. The rogion ewperioncos a dry spell from
Novambor to May and soll molsture 1 considorably low o pIomobo sSo0e
gonal agricultuce. Por all practical puzposes 1t do only during the
Fouth Yegt monsoon pericd thot ~gricultural oporationz are sucgezsiul,
Although rainfall incrsases from laprch onwvards, dryness provails due to
high evaporation loss a3 a conseuusnea of hicgh tenperatures The monthly

roinfall and calculated evajoration loss data are provided in Tabla 18,

Table 18: Avarnge monthly reinfall and svepoeation loss in
cdanthode, Aralam farm (1973-1983)

Month Rajinfall in mu Bruporation loss in mm
January Gald 123444
Fobruawry 5e62 129,29
Hapeh 17.32 135,38
Apzil 00483 139,95
May 167,06 133,86
Juna €03,73 120,40
July 922,01 117435
Aunust 592417 113,79
Sepbombor 235,28 120440
Getober 185,85 120,40
Novemboar 85,40 123444

Donemiyar 51.0% 197 NN
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The Teble Indicates that evaporationn loss axeceods rainfall
for six months (Novembar to April) in = year, The gap betueen rain-
foll and evanorution less is more than 100 wm for four successive
aonths (Dogcember o Marchl. from tho agriculturs) point of view this
ia the driest period. ‘The study area boing deveidd of irrigation
facilities puffor considerstly during this pericd, ‘wven avollability
of drinking wator is a serious problem for the local people as

almoot a1l the wells in the villoges dry up in this poricd.
Soil

The geomesphic charecteristice of the sgea gtrongly influences
the development of soll, Due to ovorvhelming influonce of surfoce
morphology, soll charactor of this reglon hoz boon studied primarily
in accordonce with the goomorsholocys Jeathoring of laterised gnoisces
and olse alluvisl and celluvial deposition is the scurce of ovigin
of mogt of the soils. Uesp to very Geap, well drained, brown to dork

brown soils are devoloped on lateristised gneiss in hilly rogion,

Hoderabely dAcep dark brown soil of crovelly fine loamy o
cloyey texture has becn dovelogsed on latesitised gnezisces under forost
cover. Due to the removal of forest cover the dissected plotean
have beon sovercly affected by crosion, As a result lsacerite oute

crops along extenasive hard arust laterite surfocas ore evident,



Tehle 193

faple 19 a3

{3

ysie ropariiss

97

Physieal ond chemical proverties of Profile Ho.i2

Depth Coarse sand “ine 3and Silt Clay
0 l0 17.7 2522 24,3 32.8
10-45 5.0 32.4 2R3 3043
4590 8,1 252 2345 41,2
Table 19 bs shemical Provertios
Total Total Total Potal Totol Lo
Dopth % Dela b3 ?295 K29 ca My mI ley/100 g
0=10 317 1.31  0.075 0,245 00,3156 Gu1735 546 G2
10w4S 1.74 Q7?7 0,073 T4039 D.0446 0,0368 5,3 GeB
4500 .30 0,62 0,066 0,025 0.0316 0.0239 S.2 7ol

»
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foble 19 prosenus tic physico-cnenical dinractorlsties of
rrocilo No.12 token in ArclarwSavltinacha bosin, Thisz nro.dle i
tiken “rom 1 Duobes Dlanthatlon jrst oukclde Arolan I, M odte
chireclasicvics of th. profile md rorpholoyical proportlas awe
progented in fusendin 12, 9he site roprosents the oot hill =agiom
of ’zdoysmnlas  Thougn che profile scens io e originsted 7mon
vorthered meilos, colluvial actlon 21lso hag influcaced its ¢ velopnent.
ino mrolile fo I~icly mol t throwgbout and the op.ser nortzon 49 rith
in orgenle matter. Tho oo roe siand .raction ghows o stardy locroane
-ith imcroasing Jdeosgh vhile the fine omd rraction shows an dnee~oe
rollowed by a docreanc. CorrsgHhondlng to this the citt Lracrion ghoos
a decreaso “olloued by an incrcose thile the clay fractlon <Mois a
staody incroase with Ja the. The ocil le pich in orgoiic ymitbers ho
priandic carton 45 as high ag 3.17 worceat. on tho o) norlzon and 31
dzecenses . ek Jorthe  Ine ninh oggauic corbon avnleni on oo atrribytel
t2 che regyciing ol blomess in dhe rubcor plantation. Shoe tofsl

nitrogon coicont in tne wroflle i

83
iy

Zuizly bhadh end 2 deoromsec uith

d.nth,  Ihe wotal Po0¢ also decresses sdth Jesthe e uppcr woriom

L8 mich in total 226, Ca and M3 ad chous 8 gharn doormare with ds

L]

The nruliile 3s gonersliy acidie and ohouvs 2 decrtase of 71 vith dencha

Tha O ghows on Ynoreace vith dooith,
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Table 20: Physies) and chenieal proverties of Profile No.id

Tablc 20 a3 FPhysical nooperties

Depth Coarse sand Fine sand 341t Clay

0=25 2.8 22.5 18,1 20.6

26=60 19,3 153 21.3 431

60-100 148 127 22,5 50,6

Zable 20 ba Chemical croseriies
Potal Total Tobsl Total Tokal one

Depth % 0o 2] 9265 K20 Ca t1g Pl Mei/100 3
0=25 0.67 Ge04 0,08 9,07 0,07 04053 6,0 7.1
25-60 0.3¢ 0,03 0.02 0,03 0028 04026 8,2 7.3
&0-100 0,23 0,01 0,03 0,03 0019 04022 6.3 746
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Teble 20 glve the ~hysicochanicol charvacears o Profilo I'c.
13 taken ot Fallary fxom o ro-d cut on the nldslone ol a gahducd
hill, The Jetplls of the site and ror.adlgiical fo. 09 o7 ¢he

nrolilae are schown in Aoomdix 13 .
&

Thio ds 1 lgreritie 2rofile and 4t is Joon modhioisly vell
Jd=ained ond grwelly througnout. The cowrse sund froackion in il
profile decreoaces ste-dily with dopth and similasly the {inc seqd
fraction :lse dcoronsen wich dopths The sile fraction dMows o g9eaols
inersgn with dopth,.  The percentuie of ¢loy alwo incr 2see vie
Jontne e orgaric corbon qunicont sacws a stesdy deorcasoe with

dowtlis  fhe srofile is not vory =iy in orgranie carbon. e fohal

PR -

nitmocen cuawent al .o i lod “nd 1t deesoozs with OwLebha SOAM

’

L3 oa ¥ ok

he obol 232')3 esnkuat 3000 0 a Szereasing trond, thexo
incocase La Mhw o3l P 865 aonmwent i the lant hovison,  Totad

Kby 0 &1 LY alsd ono e e decreasing trand with lncve voing

depehe. fhe « € alro chows an increase with dopth.



\10154

101
Table 213 Ehysicol and chemienl proportiss of Profile Ho.1é
Table 21 as Ehygical propertics
Daepth toarse Sand Fine Sand silt Clay
Oull 23.8 21e2 19.6 35.4
10«45 2047 15,3 22,8 412
45-30 1149 Se3 1646 63,2
Pabla 21 b chomicnl proporties
Totel Tobkal Togal Total Totcl oRe
Bepth % aCo 1 Py 70 a Mg pH  1an/100 g
Owl0 1436 04125 04,017 0,085 0038 0,028 g3 (s8]
10028 0a97 0,081 0,014 0,074 0,048 0,024 642 Te0

4580 0,35 0,027 0,008 0.065 0,037 0,028 6.0 7.2
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| 70154

The physico-chemieal charactoristics of Profile Rol.l4
takem in Aralampuzha-~Bavalipuzha i3 given in Table 21. The dotalls
of the slte and morshological featurec of the profile are shown

in Nopondix  14.

The pzofileo is sithoetod on a vory gently sloping ground
in a considerably degroded tropleal rain Jorest of ¥ottapuron mala,
The profile is noderately well drainsd and wniformly moists. The
coarse sand and fine sand porcentage duoreases ulth denth. The
silt fractiom shows a glight increase followed by a decreasss. The
oloy {racticn increases steadily with depth,. The concentration of
fine Sroction o wmore in this prodile since 1t is 3 nrofile dovelo-
pod undeor forested gonditions. The crgonic carbon content in thig
profile is Fairly hlichs Saing a2 degensrated Lroolecal foront the
organice carbon contenv is not as high os in other sinilar cosos.
The total nitrogen contont of the proflle decroases with depth,
The total %‘205 content of this profile is low ond it decroases with
dopthe Tho total Kzi) alse shows a stosdy decrross with dapth,
Total ecalelun and mognesiom show an increass followed by a docreace.
The orofile is gonerslly ocidic and pH deocrooses vith dooth.,. The

ore s found o incraagse stez2dily with dooth,
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Physicol and chomicol properties of Profile Mo,15

Fhysical properties

Dopth Cozrse sand Pine sand 531 Clay

Dmi0 27.8 283 154 28,5

16~35 16.7 32.4 19,3 31.6

I5-70 Z1.8 15,2 18.6 37.4

Teble 22 b: Chemical proporties
Total Totol “otal Total Total e
Dopth % Dale B P205 KEO Ca Mg pH Me1/ 100 g

Omid D51 0,037 Q.048 0L104  0.085%  0.034 63 649
10-358 0435 0,023 0.055 0.083% 0,023 0.027 Ga 00 Gel
35«70 Ca41 Q027 0.020 G.072 0017 0.013 5.9 (Y]
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Tablae 22 pregcnts the physicochemical charactars of
Profiie Mo.lS taken in Aralam<Bovalipuzha Bagine. The dotails
of the site and morphologleal foatures of the profile ave given

in Aappondix 15 e

The profile is taken Srom a letorite ond the site has
a subducd chopucter, 7he 2rofile ls uot wory deop. 2olng a
wall ercded poorile the coarse fraction 43 hilcher, Coarss sond
deoraeases follovied by an iaoroase vhile fine sand incrooases
{folioned by a ghary docracse with goepth. The gerconlage of
511t in thils profille iz very low and it shows a siight incraoase
follewed by a decrease. Tha clay fractlon shows a gteady incresse
with depth. The poreentoge ©F organic carbon shous a decrease
followved by an Increase, Similorly the totol Hitrogen shows @
alight decreage fodlowed by an increasce. The total ?265 showa an
Inersase Lollowed by 2 decresase, while the toial K0 shous a
gteady docreass with depth, The prolfile 45 gencrally acidic and
the pH stoadily d.creases wvith dopth, The OOC shous on increace

with depthe
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Table 23: Physicel and chemical procerties of Profile Uo,1C

Table 23 as Phyoieal prosorties

Per—t

Dapth Coarse Sand Fine sond 53ile Clay
0w10 16.0 21.8 2443 37.9
10-35 1543 21.4 2026 4247
3570 12,7 2045 17.2 4943

Tabla 23 bhe Chomdoal properties

Totndl Totsl Total Totil Totol one
Depth % DaCe M Py0g X0 Ga fy I Meg/lOn g
D10 0.64 0,082 0,023 0044 0,127 0.096 640 Col
10=35 063 0,055 0,019 0,027 0.0683 0,062 6.1 Ou7

3570 D47 0.041 G,009 0£.021 0,074 0.052 &3 Gul
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Table 23 presents the deta on the physico-chemdieal
characters of Profile 10,16 toien in Aralampuchs-Davalipuzha basin,
The detalls of the gite and the morphological fastures are shoun

in Appendin 16 «

Thio profile is situsted in a ~artially ssucer shwoped
basia on the mesa surface., Though the bod rochk is laterlte the
profiile has ordginated From lateritic eolluvial sutwash {rom the
adjoindng areas. The profile is vory deep molst and well drained.
the cosrse fraction in this profile is low. However, sand decrsascs
with depth, Though the fimo sand fraction also decreases with
dopth there is very little variction betwesn the profiles in the
concentration of £fine sand. The silt fractiom shoss a decroase
with depth while the elay shous a steady incoroose with depthe Tha
profile is £airly rich in organic mottor ond 4t steadily decreasec
with denth, The total nitrogen contont also dxrosses uith depth,
The concentration of 9265 in ehe profile is lovw and 4t shows a
decreaging trond with depthe. The wofal K20 ales shous a docreasing
trond with increosing dosths Total Ca and Mg chous a doorease with
depthe The profile is generally acidie and the pil shows an increase

with depth. The CIC alsgo increases with deopthe
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Poysiecal sl chomieal oroporticos of Prolile ‘i0.317

i 24 Ay Twnslical pron ruios

Sapth worse sand Pine sand PR B A Cloy

0=10 27.8 123 10.4 31,5

10=25 75,7 19,8 1846 339

250 2445 i18.2 1642 41.%

60110 22«4 17.7 23,7 37.2

Taple 24 b: icmical pronertics
Total Votal Total ‘ctal rotol R
Depth oLty 7 PQGS K?G Ca 25 o "o I00

0-10 0.67 0.083  6.027 G063 Cu030 ULul8  Gu6 5.7
I0m23 0453 J.02% 0,020 £.055 D222 0027 GJ5 543
25-60 Qo4 01323 0,022 0.042  0.019 0.017 G.0 5.7
6110 0,21 0,017 0012  0.027 0.012 2.018 6.1 6.2
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Table 24 brings out the paysico-chomical charscters of
Profile ¥e.17 tsken {rom Toghotalapayas The site characteristics
and morphologicsl obsorvetions of the profile arc given in

Apmondix 17 .

The profile js situabed on the mid slepe in 2 road out
in the .yanad Tea Plantation, Tho sand froction in this wrofile
shows a steady decrease with devth. Roth coarse sand and fine sand
dceercases with depth. 7The silt fraction also shows a decrease
with dopth whilc the clay fractien shows a steody inorsases Thoe
percentage of organic carbon decreagses with dopth, Total lltrogen
vhich is strongly oolated to the porcontoge of orgonic carbon also
shouz a steady deercose. The total Paﬂs content in this profile
is low and It dogroascs with dopthe 7The total KZO contnt alao
decrcases with depth. The concentration of total Ca and total Iy
iz low in this profile ond both these paramsters shov a stoady
decreazse with dopth. The profile is acldic in nature and the pit

deoreages uith depthe The OO shows an increase with dapth.
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a o1l

zable 25% Shzsionl and chendeal prsyweclos of 3 21

Zablo 25 g  Phvofoal srorerties

Sopesein

Lapth Torse sand ine sayxl sile ~iay
8-10 BeH 22.7 21e3 36,5
1035 27.9 2.8 217 26,6
3560 15,3 20 18,5 4261

Lable 25 b Chendosl provorties

opol  Total  Tobal Total Total
Ca

EnIal
sy

Pt % CeCe 8 v,0, 2,0 My o Fenfing g
Om1l 1.3 D.002 0u015 04003 04119 0,053 8.7 G.2
1235 0e77 0,065 0,007  G.0335 D128 0,025 5.5  G.6
3560 DabB 2,052 0.013 3,944 0610 0.922 5,5 7.1
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he physico-chomleal characters of Feofile 130,10 are
given in Poblo 25. The site chorcoteristicos and morpholonical

obsorvations of the profile ave gilven in “ppendix 28

The prafile io boson Srom Jeriyn and s lowatcdl on a
sto hillaide undor Naoplgntas X mtocion. the parent matorial
i weatnered gnoin ., The wrofile ic challow agd ~incoe it s located
in an evcaly~tus slantotion tho woipar horizen i slch dn ozjanic
matiore e coarse nand Jraction dooronsces srith donth but doos not
mhiow each varlotion botwoon tho £irst twe hocdoas vhile it d.erooso
ropidiy in the thisd horigon. Ths £ine cond Iroction also dcerooses
with dopth bouk thera 1o leso vazistion in its congontrotion hetvesn
tho hosizong. e ollt Zraction ghovwe o ol dghy incrosso in tho

.

second horizon follo od by o ropid dooranse in the third horicon,

The clay froction olsp £10Us an Loorecus Rith dopthe The variarwion
in the content of clay bebuosh the first o horisons 10 lec, but i
inoreasses phruntly in the talird horizon, The profile s rish in
coganic mattse and it daereccos with donthe Tho tolal aitsojen also
docragees ith desth, The total E‘aﬂs vhovg a suddon dociossoe followed
by an inzmreass while the total Kgﬁ content shicws a ctondy incrcuce,
The srofile is rich in wiel calotums It chuno an incrosce in the
gacond hozdron Lollouved by on obrust docrpnss in the third horiron.
Fotal ragneoium docroases with dosth. The profile i3 anidic and the

i degroosnn uvith dasth, The CIC chowy on incesoase with drpthe
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Faysical ond chemicel promortics of Profile No.id

Tabla 26 at Phvsical crtioes
Dapth Coarse sond Tine sond 511t Clay
Qw15 13,4 287 34,2 P87
15~30 1242 20.1 3241 35.6
30470 9.3 17,7 29.4 43546
70-180 10,5 15.2 2645 47,8
Table 26 bh: Chendcal propertics
Total  Total Total  Total fotol coe
Depth % OuCe R \9:",0,3 K0 ca Mg pH Pe/100 g
b % 158 0,79 0,042 0.047 0,051 D25 0,029 Ged 5e2
1530 0a4d2 0,021 04,082 0,087 0,028 0,014 2% 5.7
30~70 037 0,028 Q4017 0.0%3 0.025 0,015 640 Ge7
70110 0430 026 04013  0.041 Je328 {.018 Se7 Ga3




112

Table 26 progsants the physico~chepdcal characters of
Profile No.1% taken from ¢ Cardaronm plontation situzted in a valley
at Poriya in Aralampushe-Bavalipucha basine Thoe detells rogurding
the location of the paefile and its morpholegienl foatures are

pregented in Appendiz 17,

Tho profile ls mo.orately deep in gitn drvoloned but
imperfectly drained., The paront material is laterite. Mo ccarse
stnd fraction shows o sieady d-croase with depth folloved by a sudden
increase in the last horizons Both fine ssnd end silt almo decroases
with donth, The clay fraction shows an incraese with &x.the The
profile iz modgrately rich in organie corben and@ it decreases with
dapths  The tobtel nitrogen contont shous an alioraste dedroase and
increcone. The total }92{)5 s~ows an dncrease in the scoond hordzon
Zolloved by an chrupt docrcage in the lask oo horizong. The total
E:EG content shoes on incroase folloved by o decrmase uith deothe
fobal Ca shous an alternate increasse and Joorease while wtal My
ghowa a docreaze in the scoond horiczon wollowed by an incroase in
the last fwo horizons. The profile is g -norially acidic and the i
dacresses with depth. The CLU chovs an incroase follovod by a

dzcraage in the lagt horizone
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fable 273 Physical and chemicel properties of Profile No,20

Toble 27 es Physicel pronertics

Dopth Coarse gand Fine sand Sile Clay
G-10 15,2 22,3 0.5 32.6
1030 13a6 21,4 27.3 32,7
30-75 13.% 20,1 24.8 214G

13
i
=

2 _ 27 bs Chanical propesties

Totol Total Yozl Total Tokal frs-od
Depth Y ey N P,0g ¥,0 o2 Mo B leg/i00 g
(1% 14] 0.72 0e063 0,025 0,077 0.0S5 DaD34 5,8 Gel
1030 0,51 0e042 0,035 0,062 0.022 0,027 5,5 Ge7

3079 0,63 G4UBT  0.028  0.046 04017 0.048 5.0 Te0
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Takla 27 presonte the vhysico-~chomical dhagaciers of
Profile Ho.20 tchken from o coffes plantetion at the mid slope rogion
£ & hillock av voriya in the Aralampurha-Bavalipushs basine 2ite

charwtoristlos ond morphological features nro glven in Apvendix 20

The profila is moderately dcopy in situ developod buk
have begn influonced by eolluvie action. The earse sand fraction
incraases folloved by a decreooses The Tine sand {raftion decrsases
steadily with dopth. The 9ilt olpo decresses with depth while the
clay fraction incroases with dopths, The veofile is roderately
rich in organic cathons The percentage of organic carbon shows 2

decranse {olloved by an incroase in the last horlzon.

The Lebal alivogen alss shows a Jcorease folloved by an
increas in ihe last horizon. 7ho notal 1’25‘5 concent cthous an
increass follcwed by o Sucorveases The profile is falzly zich din
torald %:20 and it chous 2 steady deercanse with dopth, The tobal
a aentent 2lsd shows a dearcesg with depth whiloe the total iy
sontent shous a decrssgse folloded by an inorcase in the last
horizon. The profile iz gonerally acidie and it decrcages with

Grpths  The OIC shous an increase with dopth,
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Table 28: Physical and chemlcel nroperties of Profile 0,21

Table 28 oz Physicel promercties

Deoth Coarge Sand Tine sand silt Clay

Om20 197 18,2 2Ga8 35,2
20=60 15.6 17.1 277 3246
G0=-110 10.8 1443 20,2 5%e7

Teble 28 bs (hemical pronerbles

fotal  Total Fotal  Yotal Iotad o
Capth % 0sCa 131 5‘205 ".20 Za pis H Megy 1004
Ow20 0.58 06047 De02% 0.031 00170 0,122 6.6 Gl
20~68 0. 3% 0,026 0.012 0,045 0,032 0.024 6.2 Ee3

60-110 2,29 0,025 0,022  0.088  0.02% 0,019 6.1 3.7
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Table 28 prescntg the physlecchemical choraclers of
Profile Wo.21 taken from the mid slope region of a hill at
Faskayongads  Tha locatlional cheracieristice and morphologleal
Zeaturos Of ths profile ere given in Asnondix 21 » The perent
material is weathered gnoeico and the profile is very doop vith
poor horlzon diffcrentiation. Smnd f{raccion in this profilc
is vory Jowe <Cooruse gand and {ian gand docrgnoes vith dopth,
The silt cramtion fwus a olight inoreosce folloed by o docmeasse
with depth., The lay fraction increases with doath. The zokol
orgyanic carbon in e profitle is low and 1t Qecreascs ith
dopthe The total nitvogen alsn =hos a dogrsase 'rith depth.
“he total 9235 content ghovs a siight decrense folleovwed by an
increase, The totsl KQO ghovs an tnorerse Followed by o
dacroascos Fotal Ca and total My is high in the Sirst horicons
and 4t ghows an abmpt decresase with deopih. The nrofile is
acidic and tho pH decrnaces vith dopth, The (B0 shows an dnoroose

wlth dopthe



Tabla 283

v S e

Bo. 22

Iabkle 29 as

Phaysiaal propoyties

Physiced and chemicnl pronprilesn of Foofily

117

Dagth Course nand Ding gand 1l Zlay

0=15 2362 2544 1Me3 121

15«50 el 2641 2.0 4043

50110 2643 2543 12.6 iy

Jelble 23 b Chemical propocties
el Totel  Total Potzl Tokal Cul

Daoth % Qele 24 9205 K0 a3 g i /100 g
Owl5 Oadad 0,035 0,034 0,025 0.391 04731 6.7 540
15=50 0,55 0.363 0.928  0.036 0.04% 0,032 G.5 643
50110 2,73 0G50 0,017  C.019 0.020 0.C17 .1 5.6
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The phyolcochenicel characters of Profile 10.22 is given
in Table 29. 7The dokelils of the site elaracteristics mmd reigholo-

gical features are giwm in sopendix 22

The profile is gituated at Pallachura on o gmall reclaimed
agin of o rviverlot at tho foot of 4 Rill. Tho recfile iz doop and
has orlginrood theough eolluvic action. Tho oogese sond Sraction
inoreages with dopth buk shows & deersans in tho 19t ho. ianon. ine
san? Crection aled ghows an Increase follaoved by™to dusreass ir &
lest horizone The oile fraction chows o drazsese in the ooguad
horizon folliwed by an incresse in Lhe last twoe hocizens. Clay

ipaction focreasen Lfollowsad by an incracse in e 180 1 opivene

Mo semanle cusbon inavciies steadily with dosth and
docananas ooeddonly in o L st helizon. he wotal Jiteomon oontont
incmoages lu the seuond boclesn 0licwed by 2 Sonroage in the lact
wie horizens. Tobal P,0; ond KZO decrarses 15th dunthe  Tokal
anloiun shove & deormenge fallon o4 By an ingror oo 4n thoe lagt
horizon, Total #p deocreages in tho second horizon Sollc.od by an
incranse In the loast two borfzons. Tha weolils is goncrally wwidic

and ol Gecrcoses with doptha  The N2 inorsasggs and thon choue a

dacrease in the last horizons
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Land use

From the topographical maps (1:50,000) and aerial photo-~
graphs supplemented by field checks thirteen categories of land

use ranging from forests to concenctrated settlements have been
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identified (Fige. 16). The various land use units and their areal

extent are given in Table 30 below:

Table 30: Land use and their areal extent

Land use types

Area in percent to
total area

A, Agricultural area

1. Cultivable Land
{seasonal Agriculture)
2. Terraced Cultiivable land
3, Tree Crops
B. Settlement area

1. Sctitlement with trees

C. Plantations

1, Rubber
2. Pepper
3. Tea

D. Forest Plantation
1. Teak

E. Forest

1. Dense mixed jungle and isclated

forests
2. Open Scrub
3+ Dense Scrub
4, Grass Land

Fo waste Land
1. Rock outcrops ctc.

12,15

9.99
0.60
1.56
1i1.88
i1.88

9.61
5425
3.92
0.44
0.15
0.15

66.14

62.85
2.14
0.55
0.29

0.07
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Doponding upon the nicotopograshy thore ic considoreblo
variation in ¢he land use palttern Srom the higher 3lopes in the
eashorn nart to ehe Flood plain oroa in the westorn and north
wesktern pord of the basin, Georwrphic condition has o very npor-
tant relotion vith lend use pattorn, Impoct of the land use
pattorm on the cnvironont is pronounced in thio region. Though
60,14 porcent of tho total arce i3 sold to be under £orescs, CON-
sidereghla crea within tho Jorest boundaxy have beon deforcostods
Large scale deforestation corbined with thoe ruyged noture of the
topogrophy has accelersted the crosional protonn o a conclderable
extent. Lorge creas along the platoau scarp in the southorn and
eastorn port of the basin are highly sroslon prone. The catchment
area ol Uzutijuzhe and the interflow of Uruatipusha-Bovalipusha hove
lost forcst coversgs o tho oxbont of 40 percent to 50 percont,
Conseyuantly noll erosion and surface runoff ioc vory high and the
sodimont load in the rivor hag been coasidergbly incrcased. Uruki-
wazha vhich was once porannial has now lost Lto peromniality.
Torosts vhida act as regul wters In the hydrelogicol regime have

been removed therehy disrupting the eoologlcoal balance.

In recent years land slidor spe zeportazd irzom tho southern
port of the bogin. mall streems vhich dovslep on <ho lathrleie
surgace gradually cuts doun the river bod and touchos the sofh

play bolow the hard erust latorite. On roaching thed soft loyer
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vortical os uell as latorsl crosion increage ranifold perticularly
during the monsoon montha, This couses the uwppor suzface w collaose

lcoding to haavy domages

Doponding upon the geonomorphic condition the land use pattorn
varies frem villye to villoge, areoa under cultdvation iz as hich
a3 90 poreent in Vellarvollil, wmeresas in Keezhnwr it is 59 poreent.

Table 31 given balow glves land use ¢lassification

Tabie 31: Lond woo clasaifice-tion

Areos in In porcent to

Class hectaren total ersa
Dutling and Courtyards 343457 1409
Othor noneagriculiurtl use 1304441 4.14
Barren wnd uncultlvable 423,84 134
Hiceslloneous trec oropo 142,23 G.45
Pagtures ond grasing 286415 0,09
uleivable vasts 767635 2.43
gther Lallow 132445 Qad
Current fallow 633,35 1,98
Azea onder ealtivation 27773633 08404

A 2o v b - 2 s oy

3154%,68 100,00
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Like in othor .orts of tha jtobn Lforesus hwe siven uoy
to plmtotions, Duo due 0 the raggoed aatuke ol the hopogro-ay
in rmany cacos i hrg locd vo erosion and oxposure of lavd ooust
lnterite. Such latozilde owicroms arc Scon throughout tho zegion,.
y typiead cxoaplo io thib of srolom £9fm. B eompldorele crea
of virjin Joiege vas clowwed for cot-aliching thoe Coentral Jlate
I ince adenueto consesvrdon muosuros were not Liken mony

werts of the fapm L9 no r Larren, and bt reot madnly undor ooofol.

Criklcal wicemssion of e s0il foatures

Coarge zend in ot of the nxefilcs tveg £rom both the
~iver broing, Huadetemar e, -daysivisurha e wolamoucha-Rawalie-
ouzba, docroascs with Jdpth, dhie 41, towcwor, < ~eonaerel boh~wiour
Of craree Gad in o by depl o.olile, o vasintion Irom thic wuathorn
1o seon in srollile "loo. 4, B, O ang 11, o on in roloneTwalipashin
Buoin,  In Prolile MHo.4 of AralowPagalisurha asin Yhi cowrso
sund froction doorceges sollowed hy an incroase with dopth rnilo in
Ce 2 and 11 4. shov o om dnep.ese Zellowed by a dooressc.  dno sionie
Fioant avroovabion 1e thht taere is no vardation Lroen yhie wyoical
wottern of hYeowlour 97 oorss sand in any oo llo takon Jrom
Nangalemedoyctrizush~ © aein,  hic pust be "oeance moght of tho

profiles nrve bocn Aewlloped in siew.  The land lorms e this Hooion
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iz mostly of a subducd nature dus to prolonged degradation and

denudation. In Aralam-Bevalipuzha basin interference by man has
been relatively recent and the topography provides cnough scope

For asbruot changes in its form. The land fome of the area from
shich nrofile Hoz, 8, 9 and 11 have been taken is hilly and their
physiograpiic posltions are velley, mid siopa and fool hill meglons
resnectively, In all thove situctions there has been cignifilcanc
interofercunce by human agcncy. This must have disturbed the

twypical behiviour shown in the digrribubtion of coarse sand,  Addie
tion of orgonic motter and alpe thae doposition of the finer fractions
in the upper horizons from the hiohoer ceachan rust have lod to tho
degroase of ooarse sond percenlose in tho umper Wworizon, Profile
Hol,4 i gitusted ingide Aralom forme The physiogrophic pucitieon

of the site is laceritie resg, tnd the land fom iz gomntly undulate
ing. “his sits has been subjoct to prolonged erxcsicn and Jdeqradation,
It vos earlier under a zich {ovest cover bich uwes romwved suddenly
for estanlishilng ihe Aralam Jamm under the Stata Famming Cornaration,
Incensive cultivatdion vithout sufficlently replenishing iae soil

sith organic matter has led to repid detecioration and in the course
of less than o decade the surfacs soll has been lost and laterite
outerops arg seen in the surmunding reglon. Due to the loss of

the £ire fLraction in the upper horizon the coarse sand Irscotion is

unduly high in the surface horizon. The subdued noture 0f wie site



.
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has facilitoted movement of £ine fraction €5 the mid-horizen
thereby leading to the doereoss in percentage of coarse s=2nd in
this horinon. Besides this tha profile is youwng and has not pd

much fime for stapilising.

In the casge of fine sand also mest of the srofilss saw a
decreaging trend with increaging duepthi, In the case of Profile
Ros, 3, 6, 7 and 11 of Mangalam=Tayatripuzha basin fine ssnd shows
an increasing wrand with depthe. /1l these profiles wvere situoated
on the conversa siope of subdued hills, which wora subjoct to
prolonged erosion. Thae profiles contodn large guantitics of che
parent ~aterial in vaeriouws stoges of dlsintegration. Jravel content
s high fn all the casese The increase in fine cand {raction with
demnth is found only in HongalameSayatripuzha and ig a chacacter of
oL in situ profiles vhere the washlng out of this fraction is
Faster than its formation and movemont tpwasd Ffrom tho lowar horizon.
Profile HNos. 5 and 8 of Mangalam-Oayatripuzha ODasin and i, 4 and 11
of hralam show an incrense of finae sand percentage followed oy a
dscroage. The profile Nog, 5 and B of Mangalam basin are situated
on the converse side of a hill., These profiles have origin-ted from
loterites and hove poen influcnced by colluvial dopoaits from the
hill top, Hence the pergentaze of Fina sond in the uppor horizon
has been roduced.s TPrufile Yos, 1, 4 and 11 of aralam alap show an

incoresse ol £ine sond folloved by a decrease. The physioranhic
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position of profile NHoae 1 and 2 is in the fook hill, There i=s
ample evidenca of oolliuvial deposition in beth these sites,
Proflle No.4 1z situated on a Llat lateritic mesa where c¢olluvial
action is lesss The concentration of Fins gend in the peofile is
less becavuse of erosive forces that have removed this fraction

from the upper horiuzon,

Silt 4n rejority of the profiles decroased with depth, It
1s observed that while silt decresses with Septh in profils Hos,
3y 5, 6, 10 and 11 of MongslameGayatripuzha basin 3t shows similar
behaviour only in Profile Nose 8 and 9 of AralameBuavalipuzha basin,
Profile Hosa 2 and 5 of Aralam end i, 2 and 9 of Mongalam show an
increase of silt with depth, In Profile Wos. 3, 4. 7, 10 and 11 of
Aralam basin there 48 @n increase foilowed by a decrcage, In
Profile Wosq 1, 6§ and 11 of Aralmn and 4, 7 and € of Mangalam thore
is a decrease followed by an inorease in parcentage of eilts In
Profile Nos, 3 end 6 of MengalameCayatripuzha basin, the gilt
fraction decresses with depth, The profiles are undor pasturs
and the gitea have o subdusd nature, Befng under pasture the
genaration of silt Zraction is high and there is a gradual downward
movanent of this fraciions Fro£ile Noss S and 10 have originsted
from colluvial action and this e tho reason Sor the percentage of
s8ilt beiny higher in the upper horizon, Profile Ko 1l 4s situated
in a terraced fileld. The higher percentage of silt in the uvper
hozrdzon of this profile is due to the addition of organic matter for
cultivation and the decay of plant residues.
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In Aralan basin Profile Kou. B8 and 9 chovwed & decroose of
sile with dopth, Profile Ho. 8 is 51 wated ot o foot hill and is
sariched by decayring orgonde mattopr and plant residuos. lionce
thers iz an chundence of silt in the aoper horison coamarad to tho
1o =r horizons. 2rofile {o. 9 is sltaetod at a mid slone and
bogides boing enrichod by docaying plant rogidues it 45 alse Influ-
anced by colluviol acticon (hileh must be tho rain resson for tho
abundance of silt in tho wpor horizon compared L0 .he lo ac wrizons

in this Hrofila,

Frofile Wone 2 and 5 of Aralom bnsin and 1, 2 & 9 of llongslam
basin chou an increase o7 silt il desth., 2rofile W0.2 of ralosn
basin i situated ot o oite vhich uss cubjectced o proloayed ecosion
and degradavion. Uonce the valus of 9ile in tho uspoe~ hozlzon ic
lnas and increcses vith denth, Prolile No.d of ~rolan basin is
sizuated in & goscer ghaped basin on o Inlerdtlie mesi. Monce the
roason for the percentage of cilt being higher in the lover aoricon
in the colluvial action wiich ham hed o the crigin of the vrofilc.
n Mongalan basin Profile Nol.l iz sltuoted at the foobk hill ol a
forest and the profile has doveloned from colluvial acticn. Lue to
intenoive cultivation the s2ilt frocidon in the wper hogivon 48 l-ss
and hence shous an increagse of silt with deeth. Jsrefile No,2 ic
situnted in o wicld wlith tyniecsl black cotton soile Intersive zaltie
vatlon with inadecuate roplenichment hay reduced the silt comtent in

e apper worizun of {his nrofile. Drofilo de, 0 is situated on o
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wneldor iy Sngrod.d hill. Due o the ction of eropive Torcos Jw
eovbent of 2ils in tho aopoer horlzow 40 very love once Lhe valus
incrsages ith Adoih,.

Liay Frac.ion inereooo. wlih dosth in moot ol e paeolilcs
This iz o tysieal bonowiour of clay it oonth in o tvnlosl profile.
Uply Trofile Mog. © and A1 of Lendow and 4 ma 11 of fawmaelom shoo
g variction from this podtom. In Trofile Hesd of Arelst D-rin cloy
Yraction chous an incroase Jollc.ad oy o dooroace Adh increccdng
dopthe  The owplile dio ol vreed on 2 W slooc. ™e ored uan unoar
Torest covor Mmich was romoved fop egradlishins fea plantation, ne
suddoan axssoure o ormoive {uree swst hove coused 2u ks and and
do mward rovorut of oloy ond buonec 1o low voluz dn vhe npper hoxionn
and 4¢s reocomulabion in tho mid he L-oa.  wopillo Yolil of Aralan
busdn 40 oltuctkad ot o Joct hill ano owos its erilzin o oolluvial
coblone Menen thors 19 o degioagse I21lwwed By ui inere oo of olo
Zraction vith deothe  The dA~jocitlon of cluay on “he uoper horizon 1o
wha soagop for thot hoi on having a »ighcy vadue Jor olay dion the
horizons bBoldcve  Tn Sfroflle M'me? and 11 of Monselom Docin eloy
spoeotdon shoteod on incresze olioad Ly a drorease vith increasing
drmthe  Doth Shieso me™ilen gore Sohen fom @ Lorraced 10l undo:
wilcivation. Inconsive oultivalion hos cuwsed tho dounrard ~oves

et on olay Zron the o por hordi-on s-seltling in an o aowl Lion

af ooy dn (b mid orlson.



Table 32: ILand Capability assessment - Mangalampuzha~Gayatripuzha
Morphological units Msp Unit  Area Land Existing
S.No,. with description % Soil capability land use Recommendations
1. Very gently rolling b 41.91 Sandy clay Highly produ- Seasonal Dryness could
terrain {(flood plain loam to loam ctive, dryness such as be reduced
old and new, alluvial texture. Regu- during non- paddy. with canal
fans), depositional larly repleni- monscon sugarcane irrigation
surfaces shed by deposi~ months pulses with suffici-
tion from upper and ent discharge
slopes and from tapioca facilities.
floods. Organic on the Slopes not
matter decrea- to be culti~
ses with depth vated with
tapioca
2. Moderately undulated c 11,74 Characteristic Medium pro-  Paddy, Productivity
terrain (denudational black soil with ductivity, millets, could be incr
cum depositional clagey texture wet in basin pulses, ased through
surface with alter- alkaline in areag only groundnut irrigation
nate low and modera- reaction,clay dry in non~ cnd tree with open,
tely elavated areas) increases with monsoon crops large diametr
depth, organic months wells and tub
matter, low wells in
fracture zone
3. Hummocky undulated a 14,02 Sandy clay loam Low produc- Seasonal Productivity
terrain {denudational- texture, organic ctivity, crops in could be incr
cum~depositional matter medium, erosion flat areas ased with irr
surface with isolated coarse fraction prone, tapioca gation throug
elevated areas, chara- increases with dry in non- on the open large d»
cterised by laterites slope in the monsoon slopes, metre wells &
and occasional rocky valley, bottom months and tree in fracture
out crops) soil is doamy. CLopS. zZones, on
glopes, only
Perennial

Crops recomit

S ['al



(Table 32 contd. 'o)

4, TIsolated hills

m

{remnant of erosio=-

nal surface

between 150 and

and 380 m and
above)

9.98

Sandy loam tex~
ture, mostly
lateritic soil,
organic matter
medium, shallow
in the upper
siope.

Low producti-
vity for sea=
sonal crops
but high for
plancations
erosion prone

plancation
and tree
crops

Soil conserva-
tion is a must.
Remaining forest
patches are to
be preserved and
afforestation
programmaes are
to be started

5. Hilly region
(represents
the erosional
gsurface above
580 m)

HR

23.25

Forest loam
texture,organic
matter high,
Coarse fractlon
low,

Highly capa-
bility for
tea, coffee
and cardamom
plantations
and forests.
Highly
susceptible
to erxosion

Tea, Coffee
Cardamom,

plantations
and forests

80il conserva-
tion practicers

to be intensified.
Congervation and
afforestation

and regeneration
of forests to

be made.

1

y



Table 33:

Land Capability assessment - Aralampuzha-Bavalipuzha

plains, away from
the main channel

colluvial depo~ ctive for wet

sits, silty land agricule-
clay loam ture
texture,

S.No. Morphological Map Unit Area Soil Land capability Existing Recommendations
units with % landuse
description
i. Flood plain/low Fl 7.66 Regularly rep- Suitable for Seasonal Due to scarciky
level fluvial lenished by silt wet land crops and of land, measures
terrace (deposi~ deposits, mostly agriculture, perennial are to be taken
tional surface) silty clayevy loam flood prone, crops (paddy, to increase the
texture, dry in non- banana, productivity,
monsoon sveet potato, canal irrigation
months coconut, faclilities to
arecanut and be improved
cocpa
2. Moderately slop-~ F2 3.65 Darived from Not suitable Tree ¢rops, Tree crops to be
ing terrain, ad- laterites, for seasonal mixed crops, protecced from
joining £lood plain gravelly clay crops but suit- pepper, river bank erosion,
areas (denudational texture able for tree settlements settlements not
surface) crops recommended,
aforestation
programmes to be
initiated
3. Alluvial old flood FB 0.66 Alluvial and Highly produ- Vet land Irrigation facili-

agriculture ties to be develco-

{paddy, ped through lift
pulses, irrigation from the
millets) & main channel, land

not to be converte
for tree crops

tree crops




(Tabl@ 33 contd 000.)

4o Steep scarp plateau 0.71 Colluviec in Low produ= Cpen The slopes to be
slope adjoining origin, saundy ctivity, most Scrub stabilized to
major f£luvial clay loam tex-~ suitable for prevent
¢hannel denudational cwure with uni- 1ree crop land slides
surface form moisture culture,

highly prone
to erosion

5. High level flood 0.11 Colluvic allu~ HMedium produe Paddy, tree Irrigation facili-
plain (depositional vium in origin, ctivity, most crops, ties to be deve-
character, part of loamy soil. suitable for eucalyptus, loped through
an extensgive wet land tea, carda- 1ift irrigation,
platean) agriculture mom, etc. should not be

diverted for
perennial crops

6., Gently sloping Tl 1.44 Derived from Medium produc~ Tree crops Canal ilrrigation
terrain (5% laterites, tivity, suita- cashew, should be develo-
slope, deposi- gravelly clay ble for free rubber, ped, ecologically
tional cum denu-~ loam texture crops and pepper and viable free crops
dational surface) settlements, settlements could be

scope for introduced
canal irriga-
tion

7. Undulated terrain Tz 5.77 Derived from High produc- Tree crops The area promises
(depositional cum laterites, tive for tree cashew, development. Crop
denudational gravelly clay crops and rubber, intensity, could
surface) loam texture. plantations pepper and be increased throu

suitable for settlement ecologically viabl
development tree crops

of settlements

S
PR



{Table 33 contdeces)

areas, cocarse
Lragments more,
silty clay loam
texture.

tree Crops
and settle-
ment

» Highly dissected Ty 5.75 Derived from Medium produ-  Cashew, tree Afforestation
rrain (denuda- laterites, ctivity, high~ crops, sett- programmes rece-
tional surface) gneiss, gra- 1y susceptible lements, mmended, contour
velly, clay to erosion and foregt  bunding and other
loam texture sorl conservation
with uniform measurcs reguired
molsture
ta Hilly reglom ( 15° T4 62,46 Derived from Low producti~ Tea, cashew Existing forests
denudational-cun laterite vity for sea- eucalyptus, o be preserved
~depositional surface) gneiss, silty sconal crops teak and No more introducw
clay loam but high for forests tion of
texture plantations. plantation crops
Highly susce-
pcible to
erosion
0. Prominent isolated Te 0.53 Derived from Iow producti-  Rubber Cxisting forests
hilles {(inselberg), laterite wity for seaso- forest to be preserved
denudational surface gnelss, silty nal crops but s0il conservation
product of previous clay loam high for planta- essential
cycle of erosion texture. tions, erosion
prone
1, Hummocky undulated T6 8.58 Colluviec allu- Medaum produc- Seasonal Irrigation facili-
terrain (denudational viur in the flat tivity suita- crops, ties to be develo-
depogitional condi- areas and in-situ ble for pepper on peé with proper
tions nearly oalanced) in the elevated trece crops slopes, drainage to prolect

the land form sali-
nization, 1lift
irrigation fortne
tree crops on the
higaer elevation

fo—

1Y
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1lz2.

Mesa (remnants of
plantation surface
developed in various
erosional cycles,
denudational~deposi-
tional condiilion
nearly balanced)

T

0.90

Peveloped by Medium to
colluviation high produc-
of soils, higher tivaity ain

dlay proportion nlaces with

with uniform thick soails

moixture in duricrust
areas the
productivity

is very low.

Cashew/

grass

Productivity

can be increased
by providing
irrigation
through cube
wells, etc. in
hard crust areas
fodder crops
could be raised

pv
7 b



CONCLUSIONS

Fhysioal determinants of environrent like reldeZ, slope,
dralnags, soil, <limate, ote. have played very dominant roles
in shaping the patiterns of land use In the two basing ~ Mangalamwe
pusha~Gayatripugha (M=G) and Aralampurha~-Bavalipuzha (e3}. Coclo
econcmice c¢haracteristics of these basing also d4id havs profound
influence in detemining the lond use pottern within the natural

Eramawork provided by the physical dstorminants of environuent.

1. The two basing have brozd similarities and dimsimilari-
ties of physical daterminants of environment. The =G basin has
a mature landscape with leps divorss gessorphic units, hereas,
the other basin exhibits g youthful landsca.e with more diverse
geomorphic unitss  In hoth the cases, the drainage pattern and streom
dlrections arc controlled by geologic structurss, Jomparatively,
more rainfall with almost uniform spatial digtrivuticn ino experienced
in the A-D basin, vheoreas, the MG basin receives less zain £all
with wide variation in distribution. The eastorn park of the =G
basin is almost dry.

The s0il is mainly alluvium in the MG bosin, whercas it io
laterite in /=D basine, Soil fertility is modorate with no marked

variction in both coses.
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2. Tha aforeazsid faotors have, divergently, influenced tho
type, oxtent and quality of londuser crops and cxopping patterng
agricultural cconomyy socio-cconomic charsctericstics of tho populas
tiony irrigations potential; ercsion proneness of the land eta.

ard therefore, the genersl acology of these bzains,

3. The major coatrolling factors of tho landuse are topo-
arapby, nicre relief and cadnfall distrlibulion, Further, hicgh popus
lation density, smaller lsnd holdings and obowe all, the low pore
caplia inoome of the people have put the land o grest stress. In
such situptions vhat is an ecodlosically viable landugse«based on i.nd
copability-becomes pubmerviont to whar may be called oas a subsistonce
iondusc,. much divorced from an ecologlcally viabls one., This iz
frug, not only in thege two basing, byt alszse throughout tho other

bosing of Kerzia,

de Crop Intensity is mite nigh in both biosing. Honocrop
villiages show hich grep intensity, sirce crops like paddy counld be
eultivated thrice a year.

Toodorops dominate the agricaltural scenary 4in the M- basin,
vhicraag, cash ciops take over in 2-30 basine Thoreforo, 1t can bo
said that the “-C basin seonorwy $s focd orop basod, wherzas the A-3

basin econory 1s cash crop baseds
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Intercropping and mixed cropping are chserved in both basins.
Convaraion of wetlands for varicus landuse purpose, othar than paddy
cultivacion, fs quite comrwone

5, Capal irrigation is developed quite well in ¥-C basin,
whegeas, In the A«® basin, barring a few minor irrigations, no canal
frrigation fewilfity is available, In this context, it is to be
noted that, since crop intensity- both sessonal and onmual crops -
being higher fn the A-D basin than in the M.t basin; dovelopment 6F
minor irrigation facilities in the former assumes importance from
the podnt of viaw of agricultural developmeflit.

6o It &8 quite welli known that the abtire Wsstern Chat reuion
of Rerala is facing severs soil ercsion problem, largely dse to 4 fo-
restation and improper landuse practices: These two basins are na
exception to it. Tha southern part of the MO basin having neay
::ti:l s::pa ?ﬂ valnerable to ecosion oven in normal conditions,

s siluation has been oggrovated by large scals g,
glaring exsrple being the Welliampathy scarp. Lmds;:: o
quite common, mainly, by way of £ailure of “'é‘t"f-ﬂturau: steo
hanging slopes by the side of ghat roads, dring TOnscOns,

SVer.

Tapioca, the second staple food of fsrala, and its jcultivaey
vatio

along slopes by the marginal farmers
with lng holding
of lsss than
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hectarw is 3 conmn caature, Undsr the sxisting physico-clim-tic
the hiqh rate of taploca enltivation ia degrading lord
be way of soil erosion in both the hasins., The

ctivity of taploca due to continued cultivation and

conditians.
bayond mpair

Qeedining px:'odu
1oss of top soil make people to aultivate it in more snd more areas,

including the wirgin forest enils, which deteriorstes the gquality
of envirenmont, still furthere

7. One talrd of the populastion are workers in both basins,
In this, no wide woriation is found at the village level. BHoth
basins show more or less uniform patterm in occupstional etructure
in which agriculture labour, cultivation and related work ars main

source of occcupation

8+ Forest coverasge of tha wo basins, bised on the 1965
SUXVEY, was 50.65% in the 3« B basin and 9.74% in e H-G basin
»

In 1983, this hag been reduced, reapactivaly, o 20,850 ang )
Prasently, tho forest arecs are gonfined tp s, Rugged ny *51%
1

3, zol 11’ ter,
of theme baain: isolated 24ng
£ hills, which \{rq Prevy o

)77
natursl vegetations, are now completaly \X"l‘eaud oXeq by

As a natural factor, climatic o)

these p
be clted as a reason for degradation of na,, 93108 couy,,

Vege
limtted axtent. Howaver, humen intexforam, Fation to
oty
rcmoval of a ldon's share of vegetation in ¢ t for the
¥ina,

fur Btudiyg,
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indicate that myximum & forastation was cifectsd dues o pl ntation
activities, chilefly of toa, coffee and cardamom. dxtent of deforge
tation has alue significant reletionship with the dsvelosment of
forest-basad industries, comwunicotion avenues {reczds), ebc. The
ether facters that had influenced daforestation ia the “tate such

as humsm ensroachment, foroet Jlm, axtractlon of timber for fire
wood, clear Solling of forscts, sllotrint of forest areas for non-
forzgtry ourpores, lver valley srojecca, afic, have also contributed

to the deforsscation 4n these o baging,
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CERCOGL NIATIONS

1e In 1983, Mengalampurha-Gayatripucha (¥-G) bzasin had a {ozesu
coverage of only 245% of its geograghical ures, wharcas, the deglew
tion rate of forest for the Dreceediny ten years wis %,11%: Correse
pondingly, in 1983, Aralampuzha-BRavalipu~ha (A=} basin had 2 fo.est
coveraga off 22.8%% of its geogra~hical arwa, vhameassz, the deplation
rate for the sama pordod was of the order of 2% 0One of the 32000«
dary Impacts of daforcstation his been thot it increaged the -~aak
discharge of tho river systems and surfacde run off, hg a g-rserucnoe
there cccurs less and lasg of recharpge o ground uvater agou? 09
regulting in drought copditions during lean cesgons, Therefcorse,
thers are flazh fleoods during rainy seascns and ssvere drovr-h%: drring
surrer in many areas of the basing. teedless to say that ds "orog-
tation has ¢ased enommous soil exosion in both tho bhrsing, 2% Lo,

therafiors, recomrended thats

2) It 43 asgential that »o rare clearinee of ericting forist
be pemnitted in both tha busins. On the ovther hand, offoregta lon

progrenres shall he sxnediteds

It is recommended that the talus slopea of Nelllsopsthy sceas-
of the Me3 basin snall bz irmediztely talien up Zor forescation. In
tha case of S=B basin, afforastation is recoxended For che south

eastern and the north eustern horder arsos.



b} The forests now not included under the Bratwmanici
biosphoroe rogogvo, in the A - ¥ basin, shall alsc be included in

tne bilosphers resgrve.

¢} It has been noticed that the forest cover, adjacent to
the (yanad plateau, is subjected to constant fire. “otion shounld

be token o control the fire.

ad) The fwiildes sdiacent to JTorcubs sholl be augplied sith
cooking fusl such that cho nacedsiiy of meoldng o ro i xont by

themsalves does not pose a direct threst o forost,

20 st of the 4-G basin has gtadbiliien slopas and as such no
severs 0il erosion £3 no.losd excest in sreas sround Sonspathiipal rram,
vhere gheet ercsion Is a nroblems ©a the othor hand, tha h-T basin
has bren axperiencing sovore soll 2ousion on account of the existling
landuse practice made grave by low percapita awailgbility of lond.

e recorrend thats

a)  The Covermrent <hngld ensure coaservation of scil oy
ranlonal conservaticn projchs as «gailust subeidy or other goveimn-
mental aseictonces given oo an iudividual Ffarmzg, as it 15 practised
now {Introducing reil conservadion and ifs usirtenance by a famer

would cost him woney, vharess, his tacowe bardly inescases),



b) Comprenengive programed ausk ba foasalated o oaxdng
the oatehnent of o'vers under good persandal tree and fodler

vogetabion.

¢} Yepioca culitivetion, regulzing grooter illase, on
slopes should pe dizcouraged or pronibited, Dpending on the
agro-climatic end dhe socio-coononie conditions, on adoplabla x i-
wang o rsten vill haveo to be volved, in such siawecioas, sach

hot th. wode s of vhich could ba Larcerad £00 84.h JLwld w7005

3. Landslildes are found bo ovour alonyg Nelllampathy-=othundy
reservelr road in the MG basin a2z well as Jdong the hyanad nlatoag
goarpy, causing loss of life ond propexty, during menspon perlods.
W rotomnend that the existing and the potentlially londslide-prone
arans be na ped and warning ¢iven o people about the hidden dangers
simalianecusly, acvions shall bhe igitioted o slabilize the clopes
of landsiide-prone areas throoyh providing dralnage, excavation,
reroval of materials from the hsad of the unccable sloge, al.ores

vation cr barren slopas, olce

4, Bacose of anormous proessure on land arising ont of inrcoeas.
ing popil-tion, intencive landuse practices ~ra witnocosed in both
the basing without rogard to tho onrrving copacliy of lande This



i3 particularly so in the case of the heD basin, vhere, Lo snstance,
taploca culeivation has jone up w a8 stajgerdng 45 ¢ of th~ votal
cultivated area (iCal, that ton, oftzn on svee> siopes. (In the
axisting socio-economic and political system, we doubt waethor any
drastic chanze in such land use praxctices could be browght arwk,
overniicht. Ilosever, gt ohe soone vime, it iz ecssential do look Jortare

o Euture witiy optinisa) .

a) A detailed lond cavability asse-sment based on nataral
land use deberninants hag been worked cut for the two bagins and
incorporated in this rewprte The procedure and rocommendatiocns
suggested tharein shall e followed for inprovemont ucdi icotion
of the exinting landuse of the two baginse Ja roce reasd .0 procedury
for othar basing of the destern Chuats for land ¢aoyibility oo .Sue

aents and oco-davaelopmaents

bl sinoe a large section of pesople In the hilly weas of
these basins are poor with no altarnative mesns of subctatense other
than wWwhat they get from thelr oim small niece o7 land, il i9 impera-
tive that we eveolve imaginative hill slope gycloulitural prograrmes
which would provide guarantesd subsiatence for these psople, One
ot the programves could ke pubting hill slopes uhdar perennial troe

and fodder crops. nigh yielding, noecrient rich foldder <rxops ahoutd
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enable the marginel farmers o rear more cattle populntion which
tould acrve increasing the aconcmy, besidas, generating rmore employ-
ment apportunities, Soil conservation and, thersfore, water mana-

gement are tuwo parallel, precious return £oom such practlces,

e}  The Soclal forestuoytprogramg, Suzal Dmployemin Programme,
Intograted Rarel Development DPragremsa ond other allied prorgwmes
shoald br geamed £o teke an the avove challenge of dovelogment 00

sistent with onvironwmental wiabillity,

d) Plantations have been @ viable eoonomic sector in both
the basins. Howaver, it is doubtful vhoether 3t has brought zny
appregiable benofit to the large sections of the poor, »arti-ularly,
the tribals, whe were forced cus of forest lind by plantetiooas,
have been completaly ignored by the sector. Ths smtate of cffaiy needs
change through appresriate planning and legislution.

e} It should also be ensured that economic considerction
of plantation should not lead to further defiorcstation. Incrozse
in productivity and profitoblility -hall he schioved from the existing
grea of plantation through application of bigwtachnolouy end allicd

regsearchy

B¢ To ensure irrigation water for the segond arop and alse for

drinking purposes, ground.ater should be explolited to optimum level,
The axisting irrigation facilities should be augaonted and alse new
irrigation facilities introduced, of course, with due consideration



to the envirommental issuas of lend, so as &0 avedd over frvigation
or water leoging: causing salinity. #incr irrigatfon should take
into consideration the microraiiof of terralns for optimum utiliz e
tion of water, Doip ircigetion practised in cerxtain areas of
these basins ghauld be encourcged and popuiarized Zor ixrigating

trae Crode.

8. Studying the present lend use and the suggested lond use
based cn che eqo-development tones, keeping in view the conserve~
tional needs ond developmenital, potentlal it ig interesting to
noke that the lend use of Arclampuzho-davalipezha a basin iz well
uithin its environmental viebility. dowever, a faw points nead
stross.  The parcphers) areas ol the forests to the east of the
trpin is deforested and thewe siopes snpuid ba coverad with tree
crops, tha poegent lond gse beldng goen t dense xorub and torraced
aultivable {ields, The areos suibable for wet 1ad agriovliucal
iz to be properly wod. Ducther, sgricultural pyoduckivity can
be dncreased by intencifylng wel land cpolculitureg in the sugnosted

ArOas,
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BESURIPRLON OF 48 INDIVIOIML, DROTILEG

Appendix I
Profile fo.d
3. Information on the site,
{a) Profile Ho. - i
{b} Soil Hama - Lateritic goil

{o) Hijher Cetegory of clarificotion « Ultissl

{2) Dpate of sxemination - o1 1965

{e) aguuor - Denoy Zelheriyan

(£} lowsvion - Toothiil of altal_uada
[y 1.7c.0 )

{g} Elevation - 00 m

{n) Land form
1) Physiographic Fosition ~ On fcok hill
(41) Lond form of surmounding counbry -~ UHilly
{113) Iicrotepograshy - ¥it
{1) Olopa on vhdceh prodila 10 siced: Class 2. G{Zmé,}g sioping
{3) Tand usos The iznd io euledvatel to groundnub and
cocomit polm

{R) <limates - Hunid tropieal

T Jensrel info rmilon on wie sibes
fa] Poront materisl - tnrast lozm

{3} Drainage v “1agz 4. well Jdrained,



{e)
{ay
{e)

{£)

i)
(k)

Moisture condition in profile -~ Meish balow 15 om
Peptl of ground water table =~ 6§ m.

Proesence of surface stones, rock out Qropy - Class U -
vary faw stonas

Evidence of erccion « Sheet exosion

Prasence of salt or alkall - Nil !

Humen influence - Intensive cultivation without adequate
congarvation messures have caused the
depletion of the surface horizon by

pevers ercsion

11X, frief dmsoviption of the Profiles

‘his profile was very deep grovish coloured vilth vary less

percent of graval. Poot distribution is rommal with olenty of fine

rooty distributed in the Yop 3D m of the profile, She upper horizon

had less organia metter light oolour and wis sandy hence 1t was dry

the lever horizen wag vich in slay and erganic matter and was molst,

e  Profile Descriptions

Dapth {om})
0~ 25

Dark grey % TR 4/1) dry very
dark gray {5 yr 3°1) molsty
loany moderate £ine crumby
modst friable, dry loose, wet
slightly stichy, plenty of fine
zoots, pi 6,2, boundary gradua)
angd Aiffuse,

Jo I G oo Dot oG el Jul Jonf k. J Sk el



25050 3 Dark geddish brown (5 ¥ 3/2) dry,
} {5 ¥R 2/2) molat, clay loam, moderate
§ coapse submngular blocky, wet plastic,
% moist firm and dry sliightly hoxd,
§ 31ishtly sticky, boundary gradual and
% diffuss, pi1 5.8
Apuendix 2
Profile Wo.2
le Information on the site sampledi
{8} Profile Nurber - 2
{b) 2oll neme (series, vhase or
manpdnt index, etee) - Black soil
{c) Highor catsrory classifiication -~ Vertisol
(&) Date of exanination - 25e1=1988
{@) Author{s) of deascription « Benoy Te Cheriyan
{£) Lecation ~  Chemmanampathi, behind the
Community well
() Tlevation {in metars or feet) -« 4060 m

($3%]

{

Land forms
{1) :aysiograshic position of the slte - Convex slope

14} fand form of surrounding countzy = Gontly rolling top-
grophy

{454) Microtopograghy (Lf any) - g?elprofila was located in
ald

{3)

Slopa on which profile is situsted - Class I Flat



(%) Climote - Humid Tropical climate

I, fa) Parent rmaterial - Colluvial smaberial derived "ron
granitic rocks

{b) ©Drainage - (lass 3 - Moderately well drained
{e) rFolsture conditions in the soil - Moist below 25 on
{d) Dopth of ground water toble (in maters): 10.8 m

(@)} PFrogence of sucface stones or rock - Very few stonas
outerons

(£} Zvidence of szosion -« Sheet erosion
{g} Presence of salt of alkall « Wil

(th) Ruman influence: Coltivated to {ield crops

11T, Brief daseription of profiles

This protile was dacp noderately well drained root distribution
limited to the upper horizon. Presence of qravel less, Lower
horizop very ¢layey and sticky, lime sheols prosont as small

white £locks.

Ve ProZile Uascriptions

Depth {cm)

el Vory dark graylsh brown (10 ¥r 3/2), dry,
very dark brown (10 YR 2/2) molsty clayeys
moderate medium sub angular blockyr dry

firm, molist sticky and plastic: few fine

Ik Do’ Fokf Jul Bt Sml ool Do Jenf

roots, diffuse smooth boundaryy pH 8.0



10=40 ¥ Very derk gray (10 ¥R 3/1) dry, Blach
§ 10 ¥ 2/1) moistr clayey: modsrate, coarse
§ sub angulor biocky; dry very flom, molst
; wery sticky ond plasticy few roots ond lime
% shells foundr diffuse smooth boundaryy
} o s

40~110 i Ver® dark grey (10 YR 3/1}:; dzy black
% (10 ¥r 2/1) rneisty clay; ntrong, very coorse
i subangular blesky: dvy very fim, noicst
é sticky and plastier lime shelle pragents
§ diffuss houndarys pi 8,2

opoendiz 3
Profils Ro.3s
ko Inromation on the site savpleds
{a) Profile Rumber - 3
{b) &oil name (eoriesy phase or
mappdnt index, otc.) - Lnterite

{r) Hizher eategory classificatione Gliblsel

{) pate of esamination - 2Cm1-1985

{e} nuthor{s) of degcription = Tenoy T. Cheriyon

{£) Iocation - A few km From Nemsenl on

the way to 3itasgundu
Batobe



tg) Dlevetion (in metres or (eek} -~ 630 m
{h} Land form
(1) rhysiojraphic position of the sito - <‘:on;z:§3i: side of

{11) Lond form of surrounding couniry - Rolling topograshy
{111} i derotopograghy (i€ any) - Bil
{1} lome on vhich profile is sited ~ Class 2, gontly sloping
{5} vezetation or lan? usc - Pasturs

(k) Climnte - Handd tropical olim <e

Iz Senersl informaetion on the soil

{2} Parent materdal - Laterised gneisa
{v) ODrainage - Class 3, Moderately well
dralned

{e) iplsture condition in the soil - iolst bolow 30 om

{3} Dopth of ground woker table (in metars) « To

el
A

o
3

rosence of sarfuage stones oF pock - Palrly stony
(L) vvidence of orosion - Sheoet erosion
{g) Presence of salt or alkall « nil

(h) Human influence - nil

IIT  Brief Qescription of tha Profiles

This profile was sivwmated on the mid slope or a hill waose
side was cub away und soil removed for conscrac LiOR PUrtoscs.  ock
ogk crops were seen in the upper parte of the hill es evidence of
erosion, The profile is in sign develoned, under pasture. It i3
deep moderately well drained and gravelly tarcughout the profile root

distribution 18 normel end is concentrnted in the top 20 om of



the profila.

Parent material was Iaterlic with biack b.otite

£lacis »rominently seen in it,

IVa Profile description:

w20

2060

110150

et Dot el Se” eGPt Sl Jo Deed Pl Pl LI 3ol S o) Yl Yookl

AT Tl Dot Dol Pl ol Jd ook Ik

Brown {75 ¥R 5/4) Ary, dack broun (7.5
¥R 4/4) moist; gravelly sandy clay loary
madium weak granmulary moist frdabler wek
siirnely sticky, S¢zy €imy roots pionty:

smwoth boundary, £H 5.0

Yellowish red {5 ¥R 4/6) dry, dark reddish
browa {5 YR 3/4) wolsty gravally, sandy clay
Icamy madium weok svbenjular blockyr molst
£riable, wat slightly sticky, dry sligquely
hard; cleoar swooth boundarys pH 5,15

Reddish yellow (7,5 YR 6/8) dry (7.5 ¥ 6/6)
molsty sandy clay loamr moderate coarse gub-
angular blodkyr dry hard, moist £ium vt
sticky and Dlastic: cemaon medium distinet

mottles: Clear Jistinct boundary: i 5.2



Appendix 4

Profile Hos 43

Z.

Iz

Infomation on the site sampleds

{a} FPFrofile Nwiber - 4
(v} ©oil nowe (serles, phase or
rmaoppdng index sic,) Lakerite
(i  adghes cabtegury classizie
cation - Ultinod
(2} Date of examination - 280=1=1485
{g) ~uthor{s) of description - Benoy T Cheriyan
{£)  Location - Cheranangalam
{7) Etlovation (in meters or foof) - 70m
{h) Land form
(4) uygicgraphic pooition of the alte - lorrocod siove
(£1) Lend form of surroundlng couatry < Jclling
{(3ii) MHerviopograshy (1L ony) ~ Tegrraelng
{1) siope on whidoh profile & situabed « Cluss 3
{3) vogotalien or land use - Cermals like upland ~fior amd
cogonut cultivated
(k) Climate - Humid Tropical

Goneral infozmaetion on the soil)

(a)
(b}

{e)

Porent material - faterite

Drainsge - lasg 2, Jmwerfoctly
Arained

Molsture conditions dn the goil « Moist velow 25 em



() Deoth of ground water taoie {in mowsrs) - 5w

(e}  Presonce or surface Itonosg of rook out orops - Teirly
gLony

{£) Jwidence of erosion -  sheet crosion evidert
{g) “regence or salt or alkidi -~ nil

{h) Hwasn infhucnce - Jelideatsd to Dleld orops and cocomut

I%T.  Trief desarisiion of the Profile

This profile is siiusted on a sleping torraced hill gide,

he terracing 3o not sufficient &0 prevent sucsfoce vun off,
Therely oreating & logs of finsr Eractions, It Las inmerfect
drainege Jdue 0 the pr sonce of a suopected clay van in tne
lorer horizon. It was cultivated to upland cices The prufile
is wodarctely deo: and ravelly thcughout the profila, Lfoot
detrivotion 4s norwal end parent material is laterits with

coavae motitles,

ITv. Profile deseriptions
Depthy (o}
0w 25 noddish broun {5 ¥Y 5s4), doy, (B ¥R oF4)

modstr gravelly, sandy clay loory coonrso

woderats crumd struckure: swist {riable.

wat siightly sticky and non plastic; pleaty

e, e S el D Y Bed St e

or rootss <lear smooth boundarys pH G4



100-150

Profile No,5t

L Jaa P, Jeaf, Dol Jaekl S, B ok Do ik il i ok el WL

PE e gl Dl el e e P Yl

Yellowish rad (S ¥R ¢/6) dry, dark reddish brown
{5 TR 374) wodoty gravelly, sandy clay loamg
woedium woderate subanguler blockyr medst {iwm,
wob slishtly aticky and plastiar roots fews

gradual wavy boundarys pH 5.5

Yellouich rad {5 Y1 4/6) doy, dork reddish, broun
{3 ¥ 3/4) molstr gravelly clayr onarse moderata
cok-wrmiar blockyr modst fimm, wet sticky an

olaseiay Affiuse wavy boundsrys 58 5.7

Yollowish red (5 ¥R 4/6), dry, derk veddish boown,
{5 Yu 3/74) moldaty gravolly clayey lomy dLogia
madorate subangular blockyr roist tirm, wok sbicky
and plastie dry oiightly hards motiles conon

medinm and distinct; gloar boundary, —H

hppradix 5

1a Information on the ndte saapiedt

{o) Profils Hunboer -

(3

(b} soil nome {zeries, phagse, or
mappint indax, abe,) - Lataribs

{2} nigher eategory classilication - Ultisod



1z

{4) Date of exemination - 30mi-1585
{e} Author(s) of descripticts - Benoy Te Cheriyan

{£) Location - Vandachy on the way to
Hangalam Dan

{g) Rleovation {in meters or feet) - 150 m
{h)} Land form

{4} Physiographlce pesition of the site -« Jotwex side of HALL

{41) Land form of surrounding country - iolling

{i11) Mierctopography (4F any) - 1141
(1) slope on whidh profile is sited - Closs 2, gently sleping
{]) vegetation or lmd use - Pastuze
{k} Climate - Iumid erepleal climate

General information on the scil

{a) Parent material Laterite with colluvial deposits
frem hill top
{bY Drainage Class 4, well duained

{e) Moloture conditions in the sodl » Moist belou 25 om

(4} Depth of ground water table
{in maters) - 6

{e) Presence of surface stonos Tairly stony, Laixly rocky
or ook oubarops

{£) Dvidence of erosicen « Shoet eroglon but not high dus
o grass covar

{g) Premenve of salt or alkaldi « nild
{h) Human influcnce 53



13X

Brief description of the Profile

This profile wag situatsd near a stream on the convex slope

of a 1ille

The profile showed avidence of some colluvial

deposition and alsa the influence of the stresme Regular

stristions were sean in the middle horizon indlcating the

concentration of some £iner Iractions, Howsver, pacent

material found in the last horizen wap laterite, Silotite

fragments were seen in this horizone

Profile Description:

=28

25100

150159

Dl I I ] Sy P DO Sty Tl s Dok P ol 3oL Dol S

T pads ) Sk 2L el el

Vmak red (2.5 YR 5/2), dry (2.5 ¥R 4/2) moisty
sandy clay loamp medium wwak granulasr stroctuce;
soist friable, wat slightly sticky and slightly
plastic, dry looseg roots plenty, diffuse
boundaryy pH 6.0

Yellowigh red (5 YR 5/6idry {S ¥) 5/8) moésty
sandy clayr {ine moderate subansular blockys
moist frisble, wet stichy and plastic, dry
hards clean smooth boundaryr pid  G.1

Peddish yellow (5 Y2 6/8} molst and drys clayeyr
coarse, medorate subangaler blookyr moist {4,
wet sticky and plestics few Ffine distinct
mottlas; clear smoolh boundory: pH €,3



dppendix &

Profile No.6

p

IXe

Information on the site sampled
{a} Proiile Nurber - &

(b} 3oil name {series, phoaser or
mappint infex, etcs) - Latarite

{c) Higher category classification ~ Ultisol

{d) Date of exanination - 30w1-1985
{a) 2uthor(s] of dzseription = Denpy Te Cheriyan
(£} ilocation - On tho way to Payyanur

(g} =levation {in meters ox feet) - 50 m
{h} Land form

(i) Physiography position of the piteds Conver side of
hill

{i1) Zand form of surrounding cowntsry - 2olling
{111) Microtopoy opty (1€ any) - o5 b §

(1}  Slope on vhich the profile 4s situateds (loos 2 gently
sloping

(1) vVegstation or land use - Pasttre

{k) Climate - Huid troploal climate
Genoral Inzormation on the solls

{a) Parent materdal «~ Laterite with colluvial doposits
v  Drainage - Qlasy 4 Jolld drainod

{c) tolsture conitions in the scll « Moist Delow 500m
(@) Depth of ground water table « Sm



Iils

Vs

{e)

(€}
{g)
{h)

rresence of surface stone or
rock outerops - Talrly stwong

Evidanes of ercsion - Shret evosion
Bremence of salt of alkali « Hi)

Hyman influence - LY

8rief descripticn of the Profile

Phisa

profile was situited on the edge of a poddy £ield,

The parent material is Yaterite and choer orosion io evident.

The upper horizons had a lrached@ appenrance snd the course

{ragtion was mors. The profile had plenty of gravel throudhe

cut and thoe lover horizon was highly mottled laterite, Root

distribution was normale

profile deseription:

0w13

15-30

Reddish brown (5 ¥» 4/3), dey (5 ¥R 474} moist
gravelly; sandy clay: weay redium granular, 4ary
slightly hardr seist friable, vet slightly sticky:

ghundent roots and laterite voncretions present;

S, Dl e Yool Sty ol Joae Joely il

smooth diffuse boundaryy pH G.4

Badiish boown (2.5 YR 4/4) dzy, dark geddish

brown (2.5 ¥ 3/4) molsty gravelly, sandy clay

wet slightly sticky, dry slightly hards abundant

Doy Jal Il v Dt Yot Yot pnl W

reots, <lear dlstinct boundoxy, pl 6.2

loamy weak medigm wub angular blocdky: meist friable,



30-65 strong brown (7,5 ¥ 5/6)  dry (7.5 <8 5/8)
moist: qgravelly, sandy clay loamr weak mediun
subangular blocky; dry sliyhtly hord, moist

friable, wet slishtly stickyr clear diffuse

S el oot B oot ook, Do ol o,

boundarys pi 5.5

65154 Reddigh yellow {5 YR 6/6) molst and dry:
gravelly, eandy clayz moderate coqrss, subangular
blockyy meist friabley wet slichtly aticky: dry

slightly hord; few faint mottlosy clear distinct

e S e s et

boungarys pH 6.0.

Appendix 7

Brofile Wo.7

T

Information on the site samples:
a)  Profile Nurbor PET I

b}  #o0ll neme (series, phase
or mappint indox etao.) wee  Laterite

<) ligher catejory clagsification - Ultiscl

d) Dato of exanination - I=1-1985
@) huthorlsg) of Description « Benoy T» Cheriyan
€ ‘Logation - Thomarapadan

¢} ©levation (4in metors or £oet) » 150 m

h} Lond form



{1} Fhysiogravhic position of the site - Upper portiun of

a rolling hill

41) Land form of surrcunding country: olling
(iii) Microtopogrephy (3£ any) ~ N1}

i) Slopa on which profile is situated - Cleos 3 Sloping

3j)  Vegcetation or land use - Pasture

k) Slimgte - Hhandd Tropical
boxs Genaral information on the goil

a} Parent materisl - Laterits s0il

b} Drainsge - Clage 4 woll drained

©) Moisture conditions in the soil - Unifomly dry

d) Depis of goound water teble

{in meters) - & n
3)  Presence of surface stones or
rock out orops ~  Rock cut crops exnosad
naochy

£} “v:idonece of srosion « Sheet erxosion

4) Precence of salt or alkali - nil

h) Human influcnce - Intensively cultivated
I1Y  Brief description of the Profile:

This prefile was situated in the upper part of a rolling
nillock. 2ock cut crops vere found exposed goarby, indicating that

the profile site was subject w ervusive action.
this pmofile was found to be low.

confingd ©o the upper 20 ¢he

The £inz Zraction in

Root distribution was normal mostly



v Profile doscription:
Depth (cm)

D30 Radddah broen {5 ¥R 3/4) dry, {5 ¥R 4/4) rniots
gravelly, ssndy loams medivm modernts sube
angular blocky: moigt fim, wet sli~hely sticky,

dry slightly hards roots abundmty gradual

InS Jait St S I et oo el Yk

diffuse boundoryy pi 6.7

50.70 Browun {7.5 ¥2 4/4) 8rv, Sark browm (7.5 ¥ 3/2)
moiasty gravelly, sandy clay loomy coarse modorate,
subangular blockys moist £imm, et sticky and

slightly plastia, dry sitghtly hards; woots feus

Bkl Dl Dol Sy Yoy, Pl e I Il

gradual ditfuse boundorys 1H 5.4

=120 Yellowish red (5 YR 4/6) dry end rolstr sandy
clay loam; coarse moderate, subanguler blockys
modst fion, vob atlcky and plastiey droy oligatly

hards common falnt Jine mottlesy boundary oclear

e B Dt e Ik, I e B ol

and distincty pH 5.6

Snendix @

Profila Ho.8

) Information on the plte sampled:

&)  Profile Nusber - g



IT.

b} Soil nams (series, phase or
mappint index ets,) o- Laterits

©) Higher eateyocry classification -~ Ultisol

4} Date of exaninakion - e 2=1965
e) author(s) of &scription ~ Benoy T. Choriyan
£} Lnocipion - Hear [ejadam

g) Clavation (in moters or fcot) - 75 m

i) Land fowm
(i) physiograghic position of the site - 14d slope
{(£2) Land form of surrounding country - 0plling

(iil) Microtopograohy (1€ any) - 203
i) Dlope on whica profile is slituated ~ Class 2, gently
sloping
i)} Vegetntion or land use - ik gte land, brick quarey
nearby
k) Climate - Humid troploul climnte
General information on whe solls
a) Yarent material ~ Laterite and lateritic
eolluviwn oghed out {rom
hil} cide
b) Brainags w Class 4, well drained

) Modsture conditions in the soil - Uniformly ary

d) Depth of jround water teble (in me.crs) - 6n

@) Presenca or surface stones o Fairly stony
rock out orops -~



£} Evidence of erosion - theat erasion
¢) Prosence of salt or slkall 353
h) Human influence - Wil

IIXI  Brief description of the Profile sits

This profile was situated on the side of the road. It must
have originated from the latelte sutwash coming from the
hill sides, It i3 decp well drained uniformly dry and very
bigh content of gravel. Root distribution normal confine® to

upper 20 om.
v, Profile Description

Depth {cnms)
O 20 Reddish brown (3 ¥R 5/4) Ary, {5 YR 4/8) moist:
gravelly, sandy clay loams medium moderate sube
angular blockyr moist friable, vet slighily

sticky and plastic, dry looss; gradusl amooth

WDl Qe W] Dol W Mkl ok, e,

boundaryr tH  6,3.

2040 Red (2.5 YR 4/6) dAry, dark red (2.5 YR 3/6) molaty
gravelly, sandy clay loay mediym moderate subangue
lar blocky: molist fim, wat slightly sticky, Ay

Eirm, Aiffuse wavy boundaryy pH 6l :
|

40-159 Dark reddish browa (2,5 Y& 3/4) dry, (2.5 ¥R 2/|4)
molsty sandy clay loamy coarse moderate aubanw‘ler
blocky: mofet £imm, wet slightly sticky and plastie

dry £inmy clear smodth boundazyr pM 445



150 Yallowish Red (5 ¥R 4/8) drv, (5 ¥V 4/8) moists
clayey: coarse strong subangular blockys: rolsh

£irm, wet sticky and plastie, dry fimm? cormmon

St Yk Fmel g ot et T

fine distinct mottlesy cleor boundary; pi 5.4

Appendix 9
Profile Ho. 9
I, Information on the sits sampledt
a) Profile liv. - ]
b} goil name (series, phases or
mapping indexn eitc.) - Laterite

@) Higher category classilication = Ultisel

4} Date of examination - 1w2mi305
e) Author{s) of desoription Bonoy T Choriyan
£) Iocation - On the way to Pattipararbe

g) Elevation (in meters or fcet) - 200 m
h) Land form

{1) Physiograshic posltion of the sites Upper part of a
gmall cubdued hill

(41) Lend form of surrounding countrys Rodding
(114) Microtopograpby {(1F any): 711

1) Blope on vhich profile is situoted « Class 2, contly
stoping



Ix
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3} vegstotion or land use - tultivated o tapioca

k} Climate

- Humid tropical climate

General information on the solls

a} Parent material - Laterite

b} TDeddnage

- Clags 4, well drained

el Medibturce conditions dn €he zoll - Ioist bolow 50 em

4} Tepth of ground water teble {in meters) - %7 m

g) Presence or surface stone or

ok out creps - nli
£} EDvidence of ercsion - Shect srosion
g} Presence of salt or alkall - wil
) Hunan influcnce ~ Cultivated to tapioea

Brief description of the profile site:

Tnis iz a typlesl laterite profile situsted on the upper parct

of a svbduesd hill, The profile wag shallow and —ercent of

courpe fraction very high. The parent naterial vas guarsdsble

type of latarite.

Profile dgscriptions

Pepth {cms)

0w 25 X
i
1
b (4

X
X
]
X
X

neddish brown (5 ¥R 4/3) dry, dark reddish
brown (3 ¥2 3/3) moists gravelly, sendy clay
loam; <ovrse noderate crumby molst Eriable, vet

alightly sticky: dry loose; roots plentyr clear

st Fvsasrolecere wfT 2 %



25=50 I Yollowlsh red (5 ¥R 4/8) dry, (5 YR 4/8)
]
1 moist, gravelly, sandy clay loamp coarso
X
I rederate subsagulors blockyr moist Sricble,
b¢
§ wet sligntly sticky and plastics dry alightly
{ Thard, clear smooth boundary: pid Se4

8090 % Yallowlsh Red (5 ¥R &/8)dry, (5 YR 4/6) moist:
;7(: gravelly, clay loamy coorse ~wderats subanculo
¥ blockyr ~oist £riable, wot aticky and plastie,
X
§ dry slightly herd; cloar distinct boundorys
§ fimn quariahle tyre of latarlte Zound below,
I pH 8.0

appenddx 10
Profile Nog10:
I Information on the gite sanpleds
al Profile Nuvber - 10
B) noil name (seriss, phese or
mapping index etc,) - Lateritic soil

e} ildgher category claossificstion -~ Ultiszol

d) Date of examination - 21085
@) uathor(s) of dascription - Banoy Te Cherdyan
£) ILoecation - Tn the road to Pallavur

g}  Elevation (in meters or foet) ~ 80 m

B) Lend form



{i) Physiographic position of the site: To2 of a convex
slope

(4i) Land form of surroanding country: .olling

(313i1) Microtopography (if any): nil
1) Slope on which profile is sitweteds Olags 2, goatly
sloping
Y Yegetation or land use - Paobture
x) Climata - Hurdd troploal climate
1% General information on the sodls
a} areat matericd
B} Drainage - Claos 4
@) lolgture conditicas in the
s04) - Top 25 o dgy

Q) Dopth of ground -rater table {(in metera) - A m

e} Prosence of surface Itones o
rosk out omops - Falvly stony

£) Twidence of =zrosion - Shest erosion
g) Presence of salt or alkali -  ni}

h)  Human influence - A%
IIT  Brief doscription of profile alte:

Thia profile was doep snd oricineted £rom the cut wash Lrom

the upper ports of the hill. DBeiny siiuated st the toe r-gilon,
ths profile is colluvie iIn origine Top 2% on was 4oy and he
rest umlformnly molots Root disteibution normmal, confined vostly

to the top 40 om, very loss gravel prossnt,



Profile description

Q=10

1930

30-100

100150

150 *»

il Il W el 2ol el ok S Sl Dl Jf Dl Yol Bl D o] B S D Yo e I 2 ok Sk Dok Sl L N 3

i, I o, S e, oo

Gureyieh brown {10 ¥R 5/4) dry, (10 ¥R 3/4)
moist: grevelly sandy olay loams medium
moedarate subangular blockyr molat Sriable,
wet slightly etichy, dry lovsar claar smooth
boundarys il 6.0 |

Dark greyish brown (10 ¥2 5/6) d-y (10 ¥R 4/4)
molsty gravelly olay lewy coorse mderaté
subangular blockyr modst frisble, wet slichtly
sticky, dry icoser clear ampoth boundsryl 'mi 5.9

Strong brown (7,5 ¥R 3/6) dry (7.5 ¥® 4/4)
mofoty clay loami modorata medium subangular
Wocky: modat £imm, wet sticklyr dry loose,
Aiffuse boundarys M 4,8

Strong brown (7.5 YR 5/6) clay (7.5 ¥R #/4 )
molsty clayey; mederste rmdium subanguler
blocky? wmodist fiom wet sticky and slightly
plastio Jdry loosey diffuse boundarys pH 5.5

Bak brown (7.5 YR ¢/2) dry, (9,5 ¥R 3/2)
molety clayeyr moderate coarger subingular
blodkyr molst Linm wet very sticky and plastic
dry siightly hard; 9iffuse boundarys pi 543



Profile No.ils

Ze

Information on the site sanpled:

a)

b)

o)
a)
e)
£)
a)
h}

Appendix 11

Profile Number 11

5011 nare (series, phasey or

nappint index atcl) Laterite soll

Higher oategoxy cliocification «  Ulhisol

Dzte of exzanination 21985

Author(g) of feceription Denoy Ts Cheriyen

Locatlion Camapathipalayan

Vler-tion (in me ors or fogt) - 90 m

rand form

(L) rPhvesicgraghic pogsition of the site « Zoavex slope

{13} Tand forw of surzoundivwg country - willag
(111} rMicrotopography (i eay) - Parracing
4}  Slope on which profile is sitiated - Clusz 3, sioping
3} Vcogovation or land use C.oundnut ciltivated
¥} Climote uald troplical o

Conersl Infemation on the soils

a3
B}

@)
4)

@)

Pavent materiol

prainige

flodsture conditions in tho =281 ~

Latorised onelss

Class 3, rmodorutely wnll
dzained

Top 50 om Gry

Depth of ground vitay toale (in neters) « 5 nm

Pracence of suyface stones or ook

out crops

fairly stony. Rock
- out crops absent but
surface tones high



£} Evidemnce or arcsion ~ thaoet erosion

g) Presence of salk or aikali - wiY
h) Human infigense - Highly cualtivated @
groundnut

I3 Brisf description of the Profilo sites

This Profile is a shallow one sitnated 35 5 teryaced hill
side, ‘& course frasction in the surface horizon is highs
Farent nabterial s laterised gnelss and the profile is
antformliy Arys

v Profile desoriptiont
Depth (cma)

T 28 Reddlah brown (S ¥R 5/4) dry, {5 ¥n 4/8) dryr
gravelly sendy clay lo@s; woak fine crud
structurer moist friable wat slightly stiiky,
8xy loone; difluse wavy boundory: pH 5.0
Reddizh brown {5 YR 4/4) dryr deck mdﬂﬁ.?h
brown {5 ¥R 3/4)moist: sandy clay loomy mode-

rate madium crumb etructure: soist Friablep

2575

wat alightly stieky and plastic dzy loose,
elear smooth boundazyy pit 5.2

75 Yellowish ved (7,8 YR 5/B) dryy (7.5 ¥R ¢/6)
modsty gravelly, sandy clay loomi weak £ine
orumb structures moliat friable; et sticky and

plastic, dry loose; laterite concretions prosent
clear smooth boundaryr pi 5.0

2t Dot T ek, A, Ik S o el FoC Do IS B Pl e B el 9 Do el D el Sl



Appendix 12

Profile o, 132

ir

Information on the site sampleds

a)
)
e)
a)
a)

ER)

=)
h)

1)
»
%)

Profile Numbar - 12
5304} name - Latoritic soil

#Higher category claseification » Ultisol

Dace of examination - 32w 2v1085

ruthor{s) of deperlption Bonoy Te Cheriyan

Location - In a rubber plantation just outgide
Aralem Farm

Lievation {in meiters or feel) - S0 m
Lernd form
(1) rhysingraphic position of the sike: Foot hill

{1i) Land form of msurrounding countryr Siecply dissscted
(414) 1derotopography (1£ any) -~  BAL

Slope on wilch profile iz situated - Gently sloping
Vegetation or land use - Sultdivated to rubber
Cldmate - Humid tropical

Ceneral Information on the soil:

a)
D)
«)

i)

werent myterial - «zathered gneiss and colluvial deposits
Droinoge « Clsas 4, well drained

¥olatuge conditions in the sodls Fairly moist throughout
depth of ground wator table (in neoters) - 4 m



e) Praseuncs of surface stones or
rodk out crops - Wil

£) Evidence of erosion - Hid
g) Presence of galt or alkali = wil

h) Honan influence - rabber plantation

IIT rief dascristion of Profile Mo.12:

This profile is situated on the foot hills of Hodanumala,

in 3 rubber planteibion just cut=ide the Aralam famm. Though
the profile rmesms to howve originated frxom weathered gnelos
colluvial action hws also influcnead its dovclopment. Tho
profile is fairly moist throughout and the upper horizon is
rich in organic matters Rool distributicon normal and is concene
trated 4in the top 20 om of the profile., Parent material &s
laterised gnelas,

v Profile description:

Q=10 Dark gveyish brown {10 Y& 4/2) dryy very dark
brown (10 ¥R 3/2) moist, silty clesy loom, wesk
fine subanguiar blockyr modst slightly stickys
£risbls and looges abundant live roots, clear,
smooth boundary, i 5.6

10=45 Yellowdsh brown (10 ¥R 5/4) dry: dark yellowish
browa {10 YR 4/4) molsty sandy loom: moderate
mediwn subangular blockys molst sticky and firms
dcy slightly hardy few fine motsy diffuse

beoundarys oH « 5,3

Foek Pl o Dl ok D B 3G ik Sl Joat Y Juml JGE Jon el Domel e



Profile No.13

1a

45490 % Yallowish brown (10 YR 5/4), dry and moists
1 clay lomm modexate medivm subanqular bBlocky:
4
5 ot sticky and Jirm dry slightly hards -~neiasic
1 stones present: diffuss boundary, pH¥ S.1
cppendts 13
Infocmation on o site souwpleds
a) "yofile wber - 13
) Toil nowe - Lasosita

¢} ildsher catedosy clessciffcation - Ultisod

d) Dato of sxeiination o Pl 2w 3885
e} Author(s) of descriotion - Benoy T. Cherivon
7l Toceation - Zallara - On tha vay to Vellarivyal

¢i  Dlevation lin rotors ox foot) - 5 m
h! Land form
(1) Physiogrophilc position of the site « ©ad oot
ti1) Lund Jomm of surrounding country -  olling
{iid) Microtopography {(1F any) - wil

i) Clope on thich profile is sitod - Class 2 - geatly clovdng

.
ey

3)  ‘rogatotion or land use - Cultivated to Cashow

¢} Climate - Burld tropical



Iz

Iz

Gensral information en the sofils

a) Parent material - Laterito

) Drainage - Qlazg 3

&) Molsture copditions in the sofl « Imifomily dry

d) Depth of ground water table (In meters) « S m

) Preosonce or surface stones o Pragence of hard srust
rack out crops =  latarite outcrops
£) Evidence of erosion - MeQerote

g) Presencs of salt ¢r alkall - i
h) Human influence ~ Caghe plaont-tion

Brief description of Profile Mo,13

This profile is taken from a road cut and ls lotated on the
midslope of a hill, Laterits outerops were seen nearby indica-
ting the subdusd nature OFf the hill., The 2roefile iz in sita
duvosloped and the parent raterial is laterite., It is deep
modorataly vall dralned and yravelly throughout the srofiles
oot dtstriontion 4s normal being concontrated in the crop 20 om
of the profils

Profile Doscription

Ow25 Sreyish brown (2.5 ¥R 5/2) dry; derk greyish

Brown (2.5 ¥R 4/2) molshy sandy olay loamy weak
medium sukangular Hlockyr molst friable, web

sliohtly sticky and softy laterite concretions

e 3 o Dutl el e ok T

prasent, roots abundant, gradual wavy boundarvs



Prefile No, 14

I.

OHm100

Bt P Jo Il Il ok DRI L Do il Do 2ol Ikl ekl oS I Dok

Yellowish brown {10 Y8 5/4) dry, dork, yellowish
brown (1D ¥R 4/4) moist: ¢lay lodm; woak medium
subanguiar blockyr motlst £riable, wet siightly
atigky and dry hard, Courss scots present,
boundary gradual and swooth, pH 6.2

rark gellovich brown {10 ¥R 4/4) ¢ dry and moists
clayeys modorate rufivm submngular blocky: wet
slighbly sticky and fismy ALy slighily havds
latardte concreticns presenty roots four boune

dury diffuvee, pH 6.3

hppendix 14

Informotion on the site samplads

&) Prodils Nusbor - 14

b} Cofl name

- Lateritic soil

) tifigher category ¢lagsification ~ Ultisol

Aa) Dats of exanination - 25 2w1908
o) muthoris) of desoription Benoy T, Cheriyan
£} Louction »  Kotbapursn Mala "erepve Forest

g} Rlevotdon {4in meters vy foet) ~ T8 m



Ix

p v

h) Land form
(1) Physiegraphic position of the sitd - Sonvex slope
{11) Laond form of currounding country - Hilly

{£i3) I1dcrotopography (4f any? -~ NIL

) Clana 2,
1) Slope on which ~rofile 1p situated ~ Sently sloping

1) vVeogetation or land uge - Considera~ly degroded troploal
rain forest with sparse undote
growth

k) Climats - Humid troploal

Genaeral infomwnbion on the soils

a) Parent material - Laterite
b) Drainage - Moderately 1211 drafned
{slass 3)

&) Hodsture conditions In the soll - Uniformly moist
d) BDepth of ground woater table (in metors) -~ S n

e) PFresencs of surface stones or rock out crops -~ RHil
£€)  ovidenve of erxcsicn ~ Gheast ercsion

g} Prescace of salt or alkali ~ Wi}

h) Human influence - 31

Brief description of Profile No.l4:
This profile was situnted on a very gently sloping ground
in a sonsiderably degrad @ tropical railn forest of the

Kottapuram Malos The parent matorial is laterite and the



proiile i3 rodarataly wsell draitned and uniformly moist.
Root distribution is normel belng concentrated in the
Lop 30 anm,

w Profils Desoriptions

Dmif} I Srown (7,5 Y& 4/4) Ay, dork brown (7.5 ¥R
% 3/2) redsty sandy clayr wes: f£ine subangular
% crumb; waet slightly stickys dry friable loosep
:{ eloar smooth boundary, T 6.3
10m4S I Yellowish Red {5 ¥R 5/8) dry, (5 Y% &4/6) molsts
§ clayayr rmolezrate medlum sybangulsr blockys ot
}s aticky £imm, dry slightly hardr grodusl smooih
§ boundarys pH 6.2
4560 1 Yellowish rod (5 ¥R 446} dry; (5 ¥ 4/4) mddst:
§ ¢layeyy modaerats medium subangular blockyr wot
§ sticky firms dzy siightly hard, latogitie
§ concretions ware fournd: wmooth dlstiact houndasys
i i 8.0
Appandix 15
Erofile No.i5
4 Information on the site sanpleds
a) Prefile Numbar - i5
b)  Soil name - Laterits

e} Highar category olsssification - Ultisol



13

4) Dbate of exznination - 25=2=1985

€} nuthor(s) of Sescription = Binoy P, Cheriyen

£) 1ocation - aralan Famp « Unit I 7

@) ©Dlevation (in meters or toet) ~ 100 m

) Land form

(4} rhysicgraghic posicion of the aits - Lateritic mesa

{11} Land form of surrounding country « Gently undulating
{141) Miceovopography (IF coy) - Wil

1} “lope on which profile is situzted - Class I flat

§) Vegetstion or iand use - Cashew plantation
k) Climate -~ Humid tropical

General information on tha soll:

o)  Porent matorial - Laterite
b} Dralnage - Modorately vell graised

@) Moisture conditions in the s0il - Top 1% com dryr mifecaly
moiot below

a4} Dopth of ground water table (ia metors) « 6 m

e) Presence of susface stones or Class 1 - Fairly rocky

rock Outerops -
£)  uvidence of erzosion - Sheet erosion
g) Presence of solt or alkall - #i%

h) human infivencs - Caghew Plantation



rix

Iv

Briaf dascription of Profile Ho.l%t

This profile was situated on a grntly unduloting lateritde

M,

Latercitic outcrops ware szen neaniy and the looation

is subdued in natuze due Lo prolonged westhoeringe The profile

was not very desp but rederatoly wall draineds Presence of

organic mattor and roots scemad to be hisvh,

profile Description

Om 10

18.35

35«70

B P Pt Jui e (9 A ekl el ot Jg Wl oo Il Pl Jood AL S Tkl DG Jwk Nl S il e, el B

Brown 175 ¥R 8/4) dry, dark brown (7.5 ¥1 8/2)
modsty sandy clay losmy veak £ine, subanguloer
Dlocky: molst £iisble; wet slightly sticky dry
slightly hapdy lateritic concrokions pressut;
smmooth vevy boundary: o 6,3

Teddish broun {5 ¥R 4/3) dry, durht peddish brown
(8 ¥R 3/4) moisty asardy clay loam; modorate modium
subanqilar blockyr mofot friadle, vat siighdly
sticky, dry clightly hardy gradusl zvooth soundasys
il 6.0

Yellovlsh red (5 ¥ 6/8) drvy, (S ¥R 5/4) modsty
sandy clayr moderabe mediun subangular bDlockys
melst, frisble, wet sticky, dry slichtly bhards
latarite concretions present; <lesr smooth

bounderyr i 9.9



Sopendix 16

Profilo No. 153

i,

Iz

Information on the sita saipledi
Q) vrofile Nuwnler - i6
) Lodl ey -~ Interite

¢} Jidgher catogory clagsificatlon ~ Yitlgol

& Date of exaninakion - 20w 2 1205
e} auchor{s) of deogcription - Banoy Le Choriyan
£}  Location - Iralam Do

g} EClevation {in meters or foat) - 75 m
hl  Land foym
(1) Physiolgsophic pooition of the site - Saucar sioped

basin oan lateritic
mess

{11)  Land foum of surrcunding country - Goatly undulating
(111} Mlogotopograsityy (1€ any) - Miy
1} Slope on which profile is situnced » Clacp 3 - Sontly

sloping
1) vegetstion or 1iand ase - Shrud land
¥} Climste - Hundd tropieal
Goneral Informetion on the sofl:
al  Paront ratsrigl ~  Laseritic colluvial outwash
B} Drainage ~ ell drained

¢} Moisturo condttions dn the soil =~ Uppor 29 0 dry - Uniforal.
moist below

@) QGepth of ground water table (in noters) = 5,5 n

@) Presence of surface rtones or rock - Latsriie cutcrons
out crops overlooking th Ale



I

£) tvidence of exosion - Hed

g) Presencs of salt or alkall - Hix

h) Humen {nfiuence - High = Jlasring of noturs}

vegetotion from tha surspound
ing sreas have contribotod
o the fomotion of tha
profile

Briaf description of Profile Ho.l16t

Mis nrolile was siceated iu 8 nartinlly savcer ghared boagsin

in the mesa susface. Though the bodroek is lateritic tha

proiile has origlaeted from lateritic golluviel cutwash. The

profile is vory deop modst and well droained root distribation

i3 normal bubt contined to the uppor SO om dpth.

Profile doscriptions

0«15

15=40

NPt Dl PR Bkt el Pl g Fonl Seal P P ol Tl o Fn,

Brown (10 ¥1 §/3) dry, dork grayishh brown

(10 ¥® 4/2) molstr clay loamr weok medimm crumb
structure; redst frisble, wet sticky, dry 3lighti-
hardy sbundant coarse and {ine rootsy Aiffuse
boundary: pH 6,0

Yellowish brown {10 ¥& 5/4) dry, dark yellowish
brown (10 Y2 4/4) molst; clayeyr moderate redium
subangular blockyrs moist £riable, .et sptickyr dry

slihtly handy Aiffuse boundaryr pi G.3



40100 { Yeollowish brown (10 ¥R 9/4) &ry, dark vellowish

{brown {10 ¥R 4/4) modst: clayey: moderate medium
subangulsr blockyr nolst £4xm, wet sticky and

plastic dry slightly herdy di€fuse bpundarys

o D S ond e, ol T, Tk

pH 543

Gopondis 17

frofile Wo.17

X

Informatdon on the mite canpleds

a)
B)
<}
a)
e}
8]
)
n}

1)

D
*)

Profilie Madber - 17
%01l name - Tacsrite

Higher catepmzy classification - Wtisol

Date of examination - 52wl
sathoris) of dasarintion = Benoy Te Cherlyen
ocstkion - Tashetalapoya yoedu

Tlevation {in meters or roed) - 800 0
Land Eorm

{1} Physiogyrephic position of the site -~ Hid siope

(13} Iasd form of surrounding countwy « Undul xiod HE1Y séide

{115} #Moretopogrovhy {1 anyl) - Terraced and cultdvated to

taa
nslope on Jhich . ofile is situateds ol asc 3 - sloping
Vegetation or land use - Tes plantation

Slimate » Humld Trosical



1z

Genteral Information on the suils

a} Papent materisl - Laterite

B} Drainage

- vall drained

@) Hotsture conditions in the soll - niformdy dry
4} Depth of ground water tuble {in meters) « Tn

8} Pregsence of gurfoce stones o Class 1, Fairly roddy,
FOCk outerops = Granite out crops nearby
£) Bvidance of arogion - shoot. arosion

9 Pressnee of salt or alkalf - HiY

h)  Hupan $nfluence - Tan plantation

Brief description of Profile Mo.i7s

This profile 48 situaksd on the =dd slope in & ood oot In
the Jyanad Tua Plontation, The parest rmtarial s laterised

gnmioe snd laberitie concrewions ave distributed throughout

the profile.

The profile is deer well drained in 2itu daveleped

and lower lsyers siightly moists Boot distribution is normal
and is confined to the upper 50 ou.

Profile dascription:

Cwlis

Rt Jeaf D e Bkl 2] ) ook, o

Light yellpwieh brown (10 ¥R 6/4) drys

yellowish brown {10 YR 5/4) molsk, sandy cley
ioamy waak wedlum erumd structure: moist fristles
wet slightly sticky, dcy sofer olear smooth
boundaryr o  Be6



1025 I Yellouwish brown {10 Y0 5/4) dry and molists
§ sandy clay; wesk medium crumb structurss moist
% £riable wet glishily stickyy dry softy elesr
§ owooth boundaryr pll 6,5
35-60 Y Yallowish brown {10 ¥R 5/6) dcy, {10 ¥R 4/4)
§ modaty sandy clay: moderate, rediom subangulay
§ blocky: molst fi:m, web sticky, dry sliigntly haxds
; diffuse Doundaryy pH 640
60-160 I  ¥ellowish brown {10 ¥2 S/4) dry, (10 ¥R 4/4)
§ moisty gravelly clayr modstate mediom subangular
§ blookyr moist Simy wet sticky, dry slighkly
§ handy diffuse boundsnyy oH 6.1

Profile No.18

Le

Annend b1
Information on the sits soorleds
a) Prefile Huopber - 18
b}  S0dl pame - Laterite

@) Higher catagory classification - uUlticol

d} Date of oxamin.stion - 36w2-1985

o)  Authos{s) of desoription Benoy B Checiyan
£} Iocation - Periye in Uyaned



) Devation (in wetexs or fset) - 750 n
h} Land form
(1) Phy=lographdc position of the site « lonvex sloge
{34) ifend form of survounding country -~ Hilly
t113) ricroronography Ui any) -~ Torroced
1) Slopm cn vhich profile i+ situated -~ Class 4 Moferately

Breep
3)  vVegstation or land use PN Luealyptus plantstion
) Climate - mmid tropical
Ix General Information on the =oils
al  Barent material - sisathored gusiss
b) Drainage - Class 4 - w01l draind

©} Moisture comditionc in the soil ~ Uniforwly moist
&) Dopth of ground water bable

{in maters) - 7 m

@) Presonse of surface stones Large out enop of gnedass
or ek oul crops - seen nearly

£) Gbvidence of emwsilon - Tully erosion

g} Presence of salt or slksll « Nil
n) tuman influence - ~ucalyptus pantation

112 Brief description of Profile No.i8:
This profile 1z situated on & i1l slope within an sugelyntus
Plentution at Periya in Uyonad Plateau. The slope on which it
is located is more than 20%. The parent materisl is weathored



gueles, The purfave horizon was rich in organic nmatter and
pebbles increasa with depth. The profile iz shallow amd

suzcentible to arosion.
o Prafile description

Omi0 Arown (10 T2 5/3) drey, dodk greyish brown
(10 ¥R 4/2) medistr sendy clay loams weak m edium
subangular blocky: apist £risble, wet slightly

sticky, dry slightly hard; abundant coorse and

P el N P S Sl el Ik oot

fine rootar 4ifuse wavy bounderyr il S.7

1015 Dark brown (0 Y0 4/73) Sy, {10 ¥ 3/3) molsts

sandy <lay loany mederate nedium subanalor
blockyr molst Irisble, uvet sticky, dry slightly

hard; few conrse ropbsy diffuse wavy boundary?
1 5.5

ot Dol Yol gt Gt ey Sl Ik

35=80 Turk brown {10 Y& 4/3) dryr (10 ¥R 3/3) wetp
clayey: moderate medium subangular Dlocky, mols.

fimm, wet giicky, dry slightiy hardy smecth

el n Trei S e, I it

clear boundarysr oH 5.5

Jopendix 19
2zofile Ho, 19

I Information on the site sampleds



a)
b}
<)
4)
e)
£)
7
)

L
k)
k)

Frofile Nuamber - 19
Soil nama - Latarite

Hicher cateyory classification - Ultisol

Date of exemination - 2721808
aathor(s) of description Bancy Z. Cheriyen
Location - Pariya

Slevation (in me’ars or feet) - 650 m

Land form
(1) Physograshic mosition of the site - Vailoy
{il) Land fomm of surrounding country - Hilly
(1i1) Microtopoorsphy (if sny) « M4l

Slope on which profile is gituated -  Flat
Vegoetotion or land use - Cardamom Plantotion

Climate - Hundd Tropieol

Genaral Inforaction on the soile

a)

b}

<)
&)

@)

£)

Parent naterial - Latarite
rainage - Class 2, Imperfectly
Arafnad

Holoture conditdons in the soll ~ Uniformiy molst
Depth of ground water table {in meters) - 2 m

Pregonee of gurface stones oo
rock outerops « No roghk out crops

Svidence of sbosion s 2111 ercsion



IIt

o} Presence of salt or alkall - uil

h)  lluman influence - Cardsmom plontation

Brief Qozerintion of Profile Ho. 19:

The profile is located in a valley botiom vithin a caxdamon
plentation at Jeriys in Woyaned. The proTile is moderately
demp hut imporfectly drained. The lover hordcoons are clayey.
The parent moterial 4s laterite ond the profile is in sit
devaloped. "ot dilstribution is novmel 3nd im concentrated in

the top 20 om of the profilo.

Profile Descristiont
15521 Grayish brown (2.5 Y2 5/2) drys dark greyish
brown (2.8 Y& 4/2) molscy loamy, veak fine
subngul ar blockyr moist £irmm, wet giightly
sticky, dry alightly hard: clear smeoth boundary s
23 6.3

1530 Light yellonich brewn (2,5 ¥R 6/4) dry and noiocy
cley loamy mpderate medium cubangulor bPlockys

rodst fdom, wot sticky, dry slightly haxdy cloe

S Il e Bl el Soa] Yok real el el Doy I sl o] Dol Dt

smosth boundary: i S,1

30w70 03ive yellow (2.5 ¥R 6/8) dry and roisty cloyey
nodorate medium subangular blockyy roint £4om,

wet astioky and plastier Sew coarse rootsp Gilfu.e

Do Pkl 4G, Ikl e Gy T

boundaryr pH 6.0

70=-110+ tdght yeliodsh brown (2.5 Y& 6/4) dry and molscs

bt



;I elayeyy noderata nediwn subanguler Dlockys
7& woist £imm, wet sticky and plostier lateritic
X eo

neretions present; distinct boundorys pil 5.7

fprandix | 25
Profile Fo,20
e information on the site szmpleds
a) Profile nunber - 20
b)  Soil name - taterite
e} liigher catesgory clansificetion - Vltiscl
A} Date of exanination - 27-2=1988
a) Author{s) of description o Penoy Te Cheriyan
£} ILocation - raciys
¢g) Blevation (in meters or feet) -« 700 m
) Lond Zomm
(1) rhysiographic position of the
site « Convex sloje
{11} fand form of surrounding country ¢ Undulcting
{143) tdorotopouraphy (47 any) -  Tegracing
i)  Plope on which profile s siturted - Clogs 3 - Sloping
1) Vegatastion or lond use - Colfea plantation
k) Clince - Jundd troisal



II

irz

Iv

Goneral InSorm-tion on the soila

a)
o}
=Y}
aj

a)

£)
)
n}

Parant rmaterial - Weathored tmeins
Drainena - Class 4 = well drained
Molstura conditions in the s50il « Unifomnly woist
Depth of ground watey table {in reters) - Om

Pregence of surface ctones or rodk Cnedisnic boulders
outorops - found nesrly
Dvldotice of ergsion - Fhoet erxosion
Pregance dbf salt or alkall - uil

Human influence - Coffee plontation

Driof desariptlon of the Profilo “lo. 203

Thio profile situated on a coall hillock and ic tokan from

a coffees plantation in Yayanad. The profile was deep well

drained and in situ devoloped, Parent material is woathered

gnels. cud root Algtribution 4 noxmasi,

Profile description:
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10=3
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X
1
X
X

Yte BT IT S, S e S,

Dark yellowlich bzown (10 ¥R 4/4) dry and roists
Alar low e five erunb structure; moist
friable, wobt slightly sticky, dry softy fine anc

coarse rootsy diffusa _oundary; i 5.8

Yollowish brown (10 ¥R 5/4) moist: and Arys clay
loam; modc rate modium scbanjular blocky: moist
fims wvat sticky, dry siightly havd; few coarsoe

st e et e AF O mes RETF il menie w1 T A



3075 Yoliowish bhrown (10 Vi %/4) dry and moists
clayeyr moderate medivm subongular bledkys
molst fizm, wot sticky, dry siightly hacdsy

waathaged gnelssic boulders mraesenty cloar

I Nl Yool Yoy nt Sl 2 Ikl S,

aistinot Loundary: pH 5.0

Apmendix 21

Profile No.Rls |

I Information on the site sarpledy

a) Profile owmber - 21
) Soil nare - Latorite soil

o} lighar category clas ification ~ Ultisol

di  Date of exanination - e 201085
@) rathesle) of deserinption « Booy Ve Cneriyan
£} rLoootion - Rakkay ayyad

g} Dlavation (in meters or feat) « &0 m
n)  Land forus
1) Poyslogra.hic position of the site « .onvoes slope
11} Lend form of surrounding oountry - CGantly undulabia
134) tderovonasrophy (10 any) -~ U4
1} Clope en walch pre.ile is situated -« Clogs 2 Cently sloning

4} Vegetetion or land use -« Mixed crop, Lashew, Cogonut,
Ppoay

%) Climabe - Hentd Fresd eal
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Genaral information on the soils

al Iorend material - vienthozed gneiss

B} brainsge - Clasg 4 - Uell deatned
@) Foisture conditionsg fn the soil -~ Unifiormly dry

d} Depth of ground watsr teble (in meters) - 0.4 m

e} Irassnce of surface stones or sock Very faw stonas
outcrops - and rocks
£} Evidence of erosion - Sheet erosion
g} Presenwe of salt or alkall - ¥iy
h)  Yuman infiloence - Cultivated to mixed crop
of cashaw, coconut and
peppar

Brief Deseription of Profile No.2i:

This profile is sitaated in the backyazd of a house at
Radayzagad. The pavent materisl is weothered gneisse The
profile s uniformly dry and very deop. Horizon Jdifforentise
tion is poor end root distribution is nomals The unigue
featura of the profils is the fineness of the texture and
shsence of lateritic congreticnz ox pebbles within it

Profile Descriptions

D20 ¥ Browa (10 ¥A 5/3) dry, dark brown (10 YR 3/3)
; modst; clay lomn; weak Line grumb structuvey
Y moist £:iable, wot slichtly sticky, ary Zooses
é shundant €ine rootar diffuse boundary? pH 6.6



2060 X Yollowish brown (10 ¥R 5/4} ary, dark yellowlsh
§ brown (10 ¥8 4/4) mofst: clay loams weak £ine
§ subangulor biockys meist frisble, wet slightly
; stickyr dry looser gredusl cmooth boundarys
§ P 6.2
£0-100 1 Styong broun (7.5 ¥R 5/6) dry end moisty clayayy
:Zg moderate medium subangular blodky: oolst £rdiable;
§ wat glightly sticky, dry slightly hazd; diffose
% bouniary? P 6.1
Nyponddy: 22
Brofils No, 22
I, Information on thoe site semolods
al DProfile Number - 22
b} Soil name - raterite aoll
&) igher crtagory classification - Ultisol
d) Date of zxamination - Jue 31985
@) Authoris) of deseription Benoy Te Cherdyan
£)  location - Pallachura

@

Blevation {in meters or feet) ~ 330 M
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1)

1)

n
k)

tand form
(£) rhysiographic position of the site « Joothill
(21} Dand fom of sarrousding countoy - H11ly
{115} tdcorotopograghy (4F apyd « nil
Slope on vhich profils is situnted -« Claga T Flat
Veystation or land use = Cultiveted o taploca and Banana
Climate - Humid tropicsl

Qenersl information on the gsoils

a}
Y]
@)
&

a)

g}
k)

Parent matazial -~ Alluvial & colluvial deposits
Prainage w Clasa 4, Well drained
ioloture conditions in the soil ~ Unifoimly molst

Pepth of ground wator Yable
{in meters) - aM

Presence of surface stones Stony and rogky
or rock guternps -

mwddence of exosion - R orosfon
Rregents of sald or alkali -~ Nil

Human Anfluencs  « High - c,gz civatod to tonioon and
anana

Brief doscription of Profile No.22:

The profile 18 sitdetosd al Pollachuya on 8 small zeclalmed

hosin of a rivevlet, The profile mast have originsted by

eoliuvie doposition of the zofl cerried down foon the hill

sides, The profile is uniformly molst doep and ot distrde
bution is normal,



Profile Desoription

Ow15

1550

S0wild

Pk D 2k el Dk Joail Pt S g Bacl ol Jeoil Yookl Dol ool

2 Dot Y, el Jol et Yok

Dark yellowish brown (10 ¥R 444 dry and
modsty sandy «layr weak fine grumby melst
slichtly sticky: dcy €risble and looner
dbundant Zine robts, gradual smocth boundary,
P 647

Dark broun (10 YR 3/4) dry and moisty sandy
elay lozmp waak fine subangular blocky méists
slightly sticky, dry f£rioble and locser few
€ine rootoy diffuse houndarys pH 6.8

Very daoxk brown (10 ¥R 2/2), dry and moisty
mandy clay loamy amoderate mediwm subanqular
blocky: wet slightly sticky, moist friable
dry looser Aiffuse boundaryr oB 5.1



ABSTRACT

Rapidly changing socio economic structure puts
tremendous pressure on human society to find additional
resources for its sustenance, Indiscriminate exploitation
of |the natural resource with scarce concern for the ecological
balance has caused disturbances and sometimes total destruc-
tion of important portions of the biosphere with immediate or

delayed effects beang evidenced on a global scale.

Land and soil are not resources that are infinite and
eannot be exploited for ever. This fragile epidermis of the
earths crust is severely affected due to arastic changes in
vegetation cover resulting in destruction of soils and losses

of nutrients and fertility.

The quality and quantity of terrestrial biosphere
depends on the soal and land. For studying the extent and
state of an environmental impact a well defined natural unit
has to be selected. Beaing a matural physical system where
the land and water act as definite determinants of land use,
and since 1t is a well defined natural unit, river basins

were chosen as the units for study.

The sub water sheds and micro water sheds are the
accepted units for ecodevelopment planning, There is a need
for detailed studies in natural and agroeco systems in

different water sheds in relation to the physical features
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of the land and soil characteristics. Such studies are
required to plan microlevel aspects of eco restorqtion,
and eco development of water sheds especially in Kerala
where environmental degradation has reached alarming

proportions.
The main objectives of the work is as follows:

1. A study of the sub water sheds of Bharathapuzha and
Aralampuzha for relief, morphology, drainage, geology,

vegetation, climate, soil and land use.

2. A land capability assessment of both the river basins

basea on details solil studies and traversing of the area,

3. To evolve a set or recommendations for management of the

two raiver basins.

The basic approach in the present study is to investi-~
gate individual components and bring out their relationship
with present land use, that would help to maintain the ecological
balance while sustaining human needs, For this two river basins
Mangalam-Gayatripuzha and Aralam-Bavalipuzha were selected.
The former highly influenced by man and the latter relatively

less interfered were chosen for meking a comparative study.

Envaironmental components like relief, slope, morpholegy,
drainage, geolodgy, vegetation, climate and soil have been analy-

sed by using standard methedology with respect to individual
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variables, On the basis of these studies land capability
was assessed for each geomorphic unit and the present land
use was also studied, Finally a set of recommendations were
evolved for the judicious use of each geomoxphic unit., With

minimum degradation to 1it.

From the study it was found that the Mangalam-
Gayatripuzha basin has a mature landscape in comparison with
Aralam-Bavalipuzha basain with more diverse geomerphic units.
The soal is mainly alluvial in Mangalam-Gayatripuzha basin
whereas it is lateritic in Aralam=Bavalipuzha basan, Soil

fertility 1s moderate with no marked variation in both cases.

High population density, smaller land holdings and
low per capita income have put the land to great stress.
Ecologacally vaable land use based on land capability has
become subsexrvient to subsistance land use, Food crops domi-
nate the agricultural scenary in the Mangalam-Gayatripuzha
basin whereas cash crops take more area in the Aralam~Bavali-
puzna basin, Both the basins are suspectiple to erosion and
this has been aggravated by large scale deforestation and

cultivation of tuber crops on the hill sides,

On the basis of these findings it is recommend that
deforestation should be completely stopped and afforestation
programmes expedited in order to conserve the ecology of both

basins. Soil conservation measures should be taken up on a
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war footing in the Aralam = Bavalipuzha basin waith the
entire cost borne by the government, Comprehensive
programmes must be formulated to bring the catchment of

the ravers under good perennial tree and fodder vegetation.

Tapioca cultivation ﬁequlring greater tillage on
slopes should be discouraged or prohibited, A detailed
land capabilaity assessment based on natural land use deter-
minates should be worked out for the two basins since large
section of the people in the hilly areas are poor with no
alternative means of subsistence, Imaginative hill slope
agricultural pregrammes that guarantee subsistance for

these people should be evolved.





