EFFECT OF ELEVATION AND RAINFALL ON THE
PHYSICO-CHEMICAL PROPERTIES OF THE SOILS
OF THE HIGHRANGES OF KERALA

BY
K. CHANDRASEKHARAN NAIR, B. Sc., B. Sc. (Ag.)

THESIS
Submitted 1n partial fuifilment of the requirements
for the Degree of Master of Science in Agricuiture (Agricultural Chemistry)
of the University of Kerala

DIVISION OF AGRICULTURAL CHEMISTRY
AGRICULTURAL COLLEGE AND RESEARCH INSTITUTE
VELLAYAN! TRIVANDRUM

1969



o)
=

:RIIELS S

P
o1

This is to certify that the thesls herzwlth
submitted econtalns tne results of bonafide resegreh
uork carried out by Sri K. Chandrasekharan Nalr under
my supervision. No part of tho work embodied lin this

thesis has been sabmitied eavliser for the award of any

Aogrece.
\7)/
(P. KRMARA PILLAT) TN T sy
PRINCIPAL (FLH. KOSEY)

Addi. Professor of Agrls Chemistry
and Agrieultural Chemist.

ACRICULTURAL COLLEBGE & RESBARCH INSIITUTR,
VELLAYANI 3 IRIVANDRUN,

AVGUST, 1969,



ACKROULEDGEMENTS

The author desires to plaoee on reecord bis aeep felt

appreciation and thanks to 3

Dre Mele Koshy, Additional Frofessor of Chemistry and
spricultural Chenist fop suposting the prollom and for the
unstinted hslp and inspiring eritlelsm at gvery stage of this
investigation and in the preperation of this thosiss

Lr NeS. Money, rrofessor of Chemistry for his valuaskie

advice in the planning and execution of this works

Prof. Po Kumara 1ilial, Principal, for providing
necesaary facllities for uncersalking this studys

Lre Hebo Iyer, ori ¥.B. Roemasubrensnian and
Snte T. Pankajakshy Amma, Junier Prof-essors of Agricultural
Chenmlisury for tho koen intercst shown in porsuing the thesis
and for offering constructlve criticismg

orl K.N.k, Halp, Chief Jelentifie Offlcar, Asnnan
bDovan Hills Produce Oo. Litdey for the imsense help ano
guldanee given in eollecting the scil samples from High Rangess

Tho mewbers of the Ltaff and his collegues of the
vivision of the Agriculiural Chenlsotry for much help rendered;

The Government of Re:ala for ceputing hin Lor Poste-

groduate eourse which enabled him to undoytake this investigation.

Ko CLATLRAS.KHALAH HAIR.



18

88

v3

00

oee

L X ]

LR X

ade

SRINFTSY

NOISQIONQD OV ZWVIHAC
HOI~AROSTY

arInery

SODUEFR MY SIVIVEIVH
TAAVETSIT J0 YTADH

HOLEDMIOTINY

%]
)
=
£
B4}
=}
= ]
l:)l

1A

IA

AL
11

I

1

HG



INTRODUCTION



[

IHTROLBCTION

Ihs charactogisties of @ soll are determined fop
the wmost part Ly elimatic influencoes such as precipitation,
tenmporature, ovaporation, bunldity anc wing veloclty, Ly
the nature of the vogetative cover, ity the composition of
the paront materisl fron whick the soll is derived and by
the topography of the lanud.

The importanee of elimete anu elevation on the
dovelopment of soll characterisiics cannot be over ouphasised.
Jenny (1941) by attrilubtimg funetionul conecopts to soil forming
processes evolvaed the {pllowing equatlan depicting the role of

clinmate on the development of soll properties.

§ = £ (8D oyrymet
Whero 5 = 8okl proporty

n = loisture

® =  Temperature

9 = Orpenisn

T = rollst

D = pavent metorisl

= time



The ¢limatie factors express themselves through
tho moisture and energy they contriltute to an environment,
The rainfall, wiich 1s & component of climate, imprints its
effact on the soil through the oyele of watey hilch enters
the s0il and which iz usod for the production of organie
sefter or for hywration and hyopolysis or is released by the
reversa process and removed through eveporation, transpiration

and pereclation,

Sovoral works to study the infliuence of climate and
olaovation on the development of soil propertles Lave bsen
undertazen by Hirth (1086), Costin (1958), Dumes (1966} and
Muir (1068 . Among the Investigations on Indian soiis, the
work of Jen and Deb (1941, 1049}, key Chauchuri (18943, 1957,
1968) uhir (1967) and Gopaiaswmay (1067) deserve speclal
mendion. Vijsyachandran (31863) and Lhonavz] (1966) have
studled the effect of relnfall anu vieveblon on the preperties
of soils in Kerala cnu lysore States.

The prascat lnvestipation to stucy the infiuvence of
roinfall and olevation on soil prop.riies is confinod to the
High Ranges of Kerals vhere the glevetion ranges from 600 petres
to 2100 meteres end rainfell vordes from 3IRE Cm. to 685 Cm,

The maln objectives of the investigotions aresw-

(1) to study the rhysicel and chenleal properties of the
soils as influenced iy roinfall snd elevatlions
(2) to assess the extsnt of soil deterioration cue to high

rainfull and elevation.




The investigation is of spocial practicsl
glgnilicancs in the canegement of the soils of the Righ
Ranpes. The High Bangoes hus a highly significant place in
the economy of Kopela aw the dollar capning erops eapcelally
tea eye growa in this aren. The Xonann Jdevan Hills protuce
Cos Ltdsy alore cultivate alout 45,000 aeres of lsud under
tea. Dvery year the plantstion sponds about R5,70-80 lakbs
on manuring alono and oven if 450X of the soluble nutrients
are laagched telow the rook zone of the crop, the losa is
tragendous and of gsorious congeguenee, It 18 hoped that this
study will threw soms lipght on the losching 1983 of nutrisnts
in the sells of thoe Bigh Bapges and thab the infersness drawn

will be appllesble to the high-lovel planbations of huernld.



REVIEW OF LITERATURE



REVIEW OF LITERATURE
| | It was Doluchasv (1850) who £irst considered soil

a8 the rosult of tho combined aetivity and rosiprocsl
influenge of parent material, y&mﬁ and animal organisme,
el&mm, age of land and eﬁmwphy. m;m {1936) ammifmﬁ
the faa%ma mwivaé in the prmasu ai‘ soll fmmtim into
t%, vizg activa and pasolve, The ‘passivae factors included
 pavent material, Sopography, and tisme and the active factors
T ogare mgzgiﬁ%d of the elanseats of biaéx}hata; aﬁm‘sz;héra; and

hydrosphere. | i

Venzijl (1934} yeported that in northecast Transvssl,
laterite s0ils wvare formed on aby kindg of g@amgieal formption,

in the mﬁéﬁw a&ﬂa: of Hauritius ﬁriaz.g, and Helais
{1034} observed that under increased rainfell red solls were .
formed by means of 'E.amxiﬁe decenmposition without a high
Jeaching factor, whereas brownish yellow highly laterite soils
wara dordived ?mm latoritic westhsring folloved by a high
leaching fastors

Vander Hopwe (1935) studled the soils of Transwasl
ané fauma that m diererent soil types had developed under

conditions of haaw rainfall snd high huz;w&tg.



Frots & sodl survoy of Puerbtoefiieo Hoberts {1848}
observed that thero was no spoeilie pelationsghip tetue n

rainfall sones and »0il groups.

In the 20ils of Dundelihond Mugerjee and Agarwel )
{10443 obperved thot hot sumaers followed by neavy zainlell
favoured wsothoring and esnsequont leaching esunled vith the

tosography of the replon guavo rise to different Types ol solls.

viswonsth znd Uiyl (1844) oboorves that geslogical
sifferencoe night bo oblitorsted vndey the influcaee of
e1inate anu ¥hobt solls with slmllaxy prop »8les Jight be
covoring the post verled roek systoms. They oivided Inuin
longitudinelly ints four bread divisisng based oa loyer's
Hece quoticent.

Costin (1055} obgerved that in Australle undsr
aonditions of increased precipitation the ¢linmatie seqvence
o? solls on basalt wure chornogensg, choeclats soils ana

transitional Chefho.LOmnG.

Dames (1955) describing the zoils of Java aocted the
pocurrencs of red laterite soils, broun iubterite solls ane
bumas Tvown salls uerives Fron similer basic volesule rooks

undey different reinfall conditions.

on the solls of Scotlond Mulyr {1858) noticed very

oroaganced aslfect of rainfoll., HIL1 poabs, peaty poduols

\



and peaty gleis accuplied the high rainfall regions vhoreas
trown Torest soils ond nonegaloeeyrsons gleis wers formed

in arcas where the roinlall was lowor.

Donabhue (1958) stated that any soil profile is the
result of toth the dirvcet, es woll as the indircct action

of centuriss of climatic forces,

Mehy {2013} found thet in Java, the sverage temper-
ature vag largely a funebion of alevatlion zbove sea-level.
He divides the island into four climetie sones based on
olevation, Deseribing the solls of thess zZones he concluded
that leterits was cormod in tropieal lowe-lands with abuncant
rainfsll and podselization oceurred in the tropieal high
mountain zZones with high reinfall and miucle laterite

temparature, In the hill gones with louver tenperature than
the lov lands transiticnal gstoges Lebusen these two were
Pound,

in the Kumacan hills Mukerlee and Das (1940) found
that three different soll types had doveloped, namely podools,
brown forest soils and red loams, They have given descriptions
of the soll formations unuwsz the tewporate ellimate obsorved
in that hilly arca.

Jonny (1941) stated thet soll proportics varied in

the same divcetlon with inereasing sltitudo,.



Retzer {1848) investigated the charaeteristics
of soils developed fron basalt undor sucecssive elimntie
vegotationnl zones of Jestern Colorado with elevabion
verying from E00D to 10800 Pfeet. HKe found peany of the
soil properties eltering regularly with vuriation in
altitudo,

Gostin and Ballsworsh {1957 cobserved that goil
propertics w0 not vady in the seme direetion with lacrsasing
altijude. They noticed Lhat in the ronsro region of Hew
Jouth wnles, af lowsr oxbremes, soll formatlon xas linitsd
by insul?lelont solsture and in wpper Oknlrezes by insuificlent

tenperature.

Lamas (1058}, studylng tho soils of Java, aoticed
tho Pormation of red laterites st elevetions telow 300 metres
brovn laoterites between 3001000 meirss end haewms brown ssils

at altifudes atove 1000 moirad.
SFPECT OR RAIYW FALL ON SO03IL PROPRRTILS
I Hainfall and phs BE
a} Colour

Ritehor (1931), deseribing the soils of Hawaii,
stotad thst the soils showed ell gradetlons of aolour from

almost pure yailow through the dlfyorent shades of brown and
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rod to grey and blaeck in the differont reinlall reglons.

Imraivrad (1981), in his study of the zoll types
of south Indla in relation £o thelr eolour and physiesl
properties, observed that the orange hue of colour was

elosely associated with the couposition of clay ninorels.

(%) Phyelgsd. WEORErtiss

e physieal rroperides of o soll ave depondent

principaily upon 1ts c¢olioddal content,

Kevn and Rackzitowski (1981) investigated the relation-
ship Petvean poresr.ce sad ¢lz; conbent anu founc thet these
tve vare positively correlated, The corrslation between
apecific gravity snd clay contont was found to be negative.
Volume of expansion was found $2 be dirsubly connected %o

the psreenbags of ¢lav.

Herchand (1924) determined the speclsic gravity,
pursspace, water holding eapmeity and volume expansion of
solls by the feen Rackzshowskl wusthed and ciscrved that
eortalin of the above propertiss could be roughly correlated
with the elay aontent of the soll,

Seutts (19829) studied ¢ho volume expansion of Hatel
solls in rolatlon to thelr clay conteont and obisined &

positive correlation betwoen ihe $Wo.



Jonny and Leonerd (1924} observed positive correlation
bobtwsen annual rainfoll and clay content of s0ils of temperste

rogions.

Wileox (1939) raeported that the sand conteat of soils
wps negetively corrcoliatcd with the maximun water holding

capaeitya

Joachins and Rendlab (1247) in thelr study of the
soils of Ceylon found that & high correlation existed
betwsen elay content and ths wtersholding capacity.

Cootin and Hellsworth (1958} obscrved that in the
Alpine humus solils of South Jales, silt and elay wero s
maximm at an elevallon of HL00-E200 Leet una that these
decrsasod significantly with incroass, as well as uecreass
of altitude. Thiszs was attributed to the optimun tenperature
and moisture conditions prevailing in the subealpine roglons
at altitndes of £000-8000 fact.

Sinha gt al (19257, in thoir study of the morphology
of some red soils of Ranchl im relation to topegraphy, cone
cludsd that down the slope tho depth of profiles increased,
the texture wvaried from sandy to clayay and the structure

changed from single grain to granular or blocky.

Harradine and Jenny (10068) observed that soll fexbure

beeane finer vith increuse in rainfall as & result of zore



intense westhering but the relationshlp ves not lineor.
High rainfall is less offective on toxbure than low raige
£0l1l, possibly on asscount of higher run off at high preci-

pitations,

Unnikrishnon (1861} stoted thet obove €0" of rain
the physical propertics of laterite golls wore not faflusneed
by variations in rainfell.

In & study of Nilpgiri soils Mabalingss (1360) found
that clay content has no relatlonshiy to rainfall. He found
& significont eorrelation between clay coatent and water-holding
capacliy and & positive correlation betwecn loss on ignltion
and clay conteat.

Dhanaraj (1066) found thav molsture and uster holding
onpasity did not shov any slgnificant correlation with ralpe
£all oy clevation bul & close correlotion oxisted Letweon

wvater holding capacity end pore space.

Crowther {1030) found that the silica-sesgul szide
ratios of the elay Ireetion were egrrolated negetively with
rainfuil.

Craip and Helols (31934) found that the sillce-

eluning ratlo vag lovor and the lron oxide-alumina retio
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constant ia the high rainfnll laterite areas of Hauritius.

In o comparative study of severszl ‘Indlan soils
Ukyl gf gl (1244) found that there was cunsi.eratle decrease
in the 2ilies - aluaing ratios with increase in the anuual

precopitatbion.

Ray Chaudimri and IHian (1944} observed a comparitively
low silicoealuming ratio anu silica-sesguionide ratio for the
wesh coust soils formed under condibiong of high rainfall,.

Touneo Pamura {1986) found that the elay content of
paxton 80il clays increased sbruptly at raimfzlls roaging
Lrom =060,

In the rou goils of Mysore State Fubtaswamy Gowda
(1960} obsorved that undor high Rainfell eonditions leachling
of aledum from sodls lowored the pH and the silieale strueturss
tenned to disintegrats, Conseguently the silica so released
tonded to accunmlate in the lower hovizons.

Unnikrishoan (1961) eoncluded that alunina and total
pesguioxldes inorsused and the siliez sssquloxide rotic decrsased

progressively with inervasing rainfall.

Phanaral (1568} found in high leval laterites o bigh
pereentage of the seagui-oxides
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111 RBainfall.and.solld. reaction

In a study of Haguilling solls Aristorenas (1937)
found no relation botween the pH and dopth of soil.

In the cagse of the red soils of Mysare idtato,
Puttaswvamy Oouwe (1960) indicated that under high rainfall
eonditions leaching of calcium from 30ils lowersd the pi.
Under conditisng of low rainfall the case was reverse,

in hls study of the solls or lludras dtate fa tiar
{1963} had indicated that inereass in rainfall resulted iIn
8 progressive lncrease in the hydrogen ion concsatration
and prevaleonco of goll acliaivye He obisined a significant

nepative correletion betwsan pH end reinfall,

bhanera] (1966) found a profound iniluence for
reinfall on 50il rezotion, A8 rainfall inereass there was a
graduzl decrsase in the gation saturation, In the mors hupid
zones lesching sosumed significant propurilons rosulving in
prograssive increase in hydrogen lon conecentration and prew

walonce of soll acldity,.

IV Reinfail and butriont stabtys
8) Hitrvogen
Alvay g sl (1916) notlced that in the loose solls
of Rebraska nitrogen contont was a linear function of the
rainfalle



Siovers and Holtz (1923) demomstyoted thet in the
soils of Jashipgiton the tets)l nitrogen esabeni inerscsed

with ingroage in aliltuds and rolnfnll,.

In oub=tropienl tinber soils Jonny (3930) found
that nitropsn conbent vas no$ influsnced by humidity fuachors.
Be found that it lnersased logorithumically with ineresse in
HeJde ouetlent in gragslanc salls,

Hockonseith and Pueker (1083) found that the nitrogen

content of rocly wountain soils of Joleyudo inereassd with
ineresso I1n olevotion.

pean (1937) Cuung thet aitrogen contunt iancrensed

with inercaszo in roinfoll.

Jenny (1940 found thot the gonoral Srend of ihe
pitrogon-doptls cueve was evponentisl. Ho also found that
nltrogea gonerally penetrated ceeper intc the s0il with inereass
dn rainfall.

From a study of 43 cudtivated goil profiles distributed
21l over Indla Sen g& a3 (1946 found nu corrslation betusen
allmane and aitrogon eonbont.

Ray Chaundlmrl (1987} found that both nitrogen and

srgonie natber contout inepcased wiih r.inialil in the high
altitude zoils of Inala,
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In & study aﬁ’ the esi‘factz of climate on the nitrogen
eas:mam: and organic matter reserves of Indlan solls Jenny and
Ray Chaudhuri (1958) found that these factors increased with
inoreass in rainfall. '

Harradine and Jenny (1958) found that generally
sofls vere rieher in nitrogen under conditions of incressed
rrecipitation. ' | '

Mutker and Bay Chaudnuri (1958) found that in black
and alluvial soils mhmgm inoressed with reinfall and H.8.

e

Q’&Qﬁiﬂﬂta . '

Unnikrishnan (1961}, Mehalingam (1969) and Vijayae
~ chandran {1963) observed that nitrogon content increased with
m&nﬁ‘a&l in the soils of &aumsx gad Horalas

Phanaral (1966) mt:aﬂ & alose wlat:tm&mp botween
total nitrogen and raind :ax.z m Hyaum 5041c.

(  Zosshorus |
wammam {1901) found that the surfacs soils of
Geromeny vare Some timen richer snd some times poorer in
phosphates than the corresponéing sube-soils.
Hopking (1910) found in the praivie soils of Illinois
snd Yowas 2 high pereontage of phosphorus in the surfaece than
in ths éﬂﬁ-sans.- |



Bamann (1911) noticed thst the aistribucrion of

phosphats in sucesssive horizontal soil layers uas not

governocd Ly any universal rule,

Alve: an. Islam (1916} observed that the proporiion
of phosphsate a8 gene.elly omilliser in the first and scoond foot

then in € ¢ lower layars.

In a study of 10 typiewd profiles of the mejor soil
groups of Kerals Brito Muthunayagen and Koshy {1961} noted that
the level of total phosphorus veried from 0.024 to 0.206%.

Aldrich anu buchsnan {1954} obsorveu that 60%
of the South Colifornis soils eoxamined Ly thew hau higher
totz) phosphorus veluss ia the Tirst oot than in the swcond
foot suggesting that reinfell as.cciabed with the downward
siovenent of phosphorus wes of wminor importance in these soils.

Kardm snu Khan (1086}, in a study of the vertical
distribuclion of phosphorus in the solis of -mst Pakistan,
found that it inoreased upto a depth of 7" and thercalter
deoreased gharply upto 359,

Walker snd Adoms (1958), im their study of the
organie mattor of soils formed on similar parent material
bus unaer e pange of cilmatie condit.ons, found that as
rainfzll increused the phosphorus content of organie matber

tendad to be lower.



Konvar and Grewal (3982) found that $hs botal
roserves of native phosphorus are greater in the plains
than 1a che hills where the soils are aeldic.

Wild (3261}, in o podologlesl study of phosphorus
in 12 soils of Australis, Poune no eorrelution between lost

of phoaphorus und rainfall.

Hamblar (1U63) in his study of the scil grouns
of Msdray State observed that totsl phosphorus incressed
wlth rainfull sigoificantly. UVhonars] (1966) also made a

similar observition vith regerd to Hysore scils.
(¢} Eotasoium

Hitgard (1914} found thet the rolative migration
and leaching of potassium in the soils was aofinitely more
pronouneed in hudd reglons with heavy rainfsll then in the
arld roglaons of seanty rainfull.

gon gt 2l (1949) revesled that lower values of
potessiun for Indian solils are only to be oxpectod in view
of the prevalling leaching conditi nsg leading to laterisation
in the humid troples.

In a study of the vortienl distribution of potassium
in the soils of East Pokigstanr Xarim and Khan (1856) found that
this element deercased to n depth of 7" and therosfier ineressed

propgrossively upto 359,



Uhanaraj (1966) found no eorrelation vetweon
potassiun econtent and rainfazll in the soilis of Mysorce

(¢« )  Solclug and maonosiug
In a study of the Hebraska loess sodls Alway (1916)
found & pronounced negative correlation botween annual procie
pitation and hydrochlorie acid soluble caleium, as well as
hydrochlarie acld insoluble calelum,
Ruesel and lngle (19£5) observed that the depth of
tho 2dme horizon lonereased with inereasing rainfall in the

501l horizons of the fentral provinee of Amorica.

In & study of certoin goils of Hastern Uashington
Viaseff gk gl (19837 found that the pereontage of calelum in
the soil eolloids decroased and that of magnesium incrsased
with inercasing depth of the profiles.

Les gt 2l (1948) found a high perccmbege of magnesium
in the tiaek type of Soils of Indla. This olement tonded to
inerease with Gepth in the profes studied,

Jostil gt g1 (1960} ochoved thet reinfall had a definite
effect on the free limo comtent of the g1l snd the Gopth of lime
accumiletion zonse in the solls of Kolhapur uistrict.



(e) Opeanie. smettor ond C/4 ratie

begavsourc {1706} was of opinisn that climste
factors veprs respousible for ihe cuxictence of differcnt

organle pasber levols in soils.

Grallek{l956) found thot the chemical composition
of hums wao affeeted by olimobo. The omount of humuy, however,
vemainod wnarfested by the elimatis fachor.

Graig and Halais (1834) polnted out uhst the oranie
mother ecnkont inereasve and the G/N ratic boeeamo wider uvith

inersose ia precipitatio. in Mouritlus solils.

In their invostigations on the sewmiarid soils of
Jope Provines, logpot ame Gorhill (1908} found a slight inercase
in G/H ratio -iith ineriase in vainfall.

In Bawvallan o0lls bean (1937} foand thas orgonle
sarben inorcased vith iancroasicg nitrogen, rainfoll and
aleovation,

In tholr study of Chingura and Shohjshanpur seils
of the bumid yegions Sabyeusroyans gb zl (1946) found that the
carbon content was sither stondy or incroased slipghtly within
the first thres fest anl thea deercssed in the fourth foot.
The G/l ratlo of the browa 4olls in the hunid zonss incressed

in the second ang third foot and sarroveu down thogealter.
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In an investigation of the chocolabe soils of Hew
South Wales Hallsworth gt a) (1962) fouad that the orgsnie
e~rbon content of she surfsce horizon inercased with incressing
rainialls

kirch anc Frienu (1956) studizd the organiec matter
sbatus of Last Africen solls ana Pound that tho main factor

governing the orgunic matter and nitrogen content was rainfall,

Jenny and Raychaudhuri (1938) in their study of thoe
elfect of climatc on the orgenic matier res.crvas of Indlen
salls oleerved that orgualc esrion inersoseu with lnerease in

rainfnoll.

tmtkor and Ray Chaudburi (1859) notea that the

organle carbton in blaek gnc glluviel soils ineressed vith raln-

fall and He.o. guotiont,

in a stugy of the O/N rotic of some Hawalian soils
Hlomberg sna Holmes (19569) found thset organie earbon and

nitrogen increesed with ra’nfell,

in Alberta soils Synghal (1960) found that the
earbon-nitrogen retios wore related to elimate any thet they
inersased progressively froa tha warm arid sreas to the cooler
more hunic regiongs

In his study of Indian laterite solis Uonlkrishnan
(1561) found a sigaificant positive corrvelation Letween ralnfall

and orgsnic carbon undsr humld eonultions.



¥ahalingas (1062) got a high positive sorrsiation
betwaon loss on ignition and orgenic matter percentage of
the soil snd significent positive correlation tetween the
peresntagey of orgenic earbon and ailtrogen.

1In his study of the major scil groups of Madras
State Heoblar (1963) observed a close relationship betwoen
organic carbon aund rainfaeil which he attributed to the direct
af oot of inerenscd vegstations

vijevechandran (1963) found 2 significant positive
correlation btelwesn rainfall and organic carbon ia Kerala soils,

in the solls of Mysoro State Lbanaraj (196€) found
vide carbonenitrogen ratios wikich showed & tendeney to widen
with icersase in rainfall,

Premenathen and Durairaj (1066), in e otuuy of 36
surfece alluvisl solils, Pounu that theis was a €losc relatione
ship betwecn organie carben and lgnition loas.

EFPL0T OF SLEVATION ON 801L PROPERIIES

Jonny (1941) stated that soil properties varied
in the same dipection with inereasing altitude. Robzer (1948)
found thet zany scil properties altered regularly with varlations
in altitude,



I Zhvelosl oronertles

Costin ot ai (1958) obsorved a olome rolationship
botueen elevation and mechanical composition in the Alpine
hurmus z0ils ol Hew South Yales., Otone anc gravel were
found to be & maximus at altibuces sbove €000'. Comsrse sand
vas & n«nimun ad altitudes between BHO0Y and 6007, Gilt and
clay ~'ore found to be & meximum batweon HEOO! and 80G0* which
tonded to decrease both with lnarosse and decrease in the
altitudes

i1 ghemics) provertiss

Ray Cheudburi andg Mukorjee (1941) found thet ths
slllez content decreased significantly with inerasse in
olevation in the laterise soils of India,

Ray Chaudhuri and Shekyaborthy (1943) concluded
thaty 80 for as laterito soils wers comcurned, both annusl
rainlell and altitude above sce-level possessed signifivent
nogative correlation with silllics-aluning ratio of the eclay

fractions 1

In his study of [itlgiri soils #ahelingan 11962)
indleated that the cont:nts of iron oxide and sluminium oxide
incraased with elevations
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Dhanarajl (1966) found that Ligh lovel laterites

contein a roelatively higher pereentage of sosguloxide.

ITT Jutreient Status
a) Hitroepn

Sievers anc Holts (197°8) have demonstrated that the
nitrogen contunt of the soll inereascod with inerease in altitude

and rainfall,

Hooken Anith andé Sucker (1335 studied the relatione
ship botwesn elovation and nilro.on contont of prass land ane
forest sollis in the roakoy rountding of (olorswo. They found
that the nltyopon content of the soll inorcased with ineroase
in elevotion. Dean (1937) had also reported a siuilar relationw

ghip 1n Howslisn solls.

Unnikwisinan {1981} and Hohollogam (1062) ovtained
a signifileant positive correlation betueen alevabion and nitrogen

contint for lndian soils,
b) pg 5 d okl

Jensan (1989) found that /N rutio incrsgsed with the

inerease in sgil tsapsrotuvra.

Vielean (1930} obtcined & higher O/ ratioc for the

seils of tho trepies as ecomparsa o Gthose of the tem.erste region



Dean (1037) found that the organiec matter content
of seils inersssed with inepoage in elevation, He also noted
that elevation was inversly proportional to the mean annual
temneraturo.

Rotser (1048) noticed an inerease in orgenie
watter content ia the svilis of Westera Colorado with lnersasew
ing sliitudes,

Costin gt gl (1962) found thet the ~axlmum organiec
mattor contont was obbained between L000' and €000 in the
Alpine huaus soils of South Wales, There vas a .all in the
organie natter content with deorsgeing slevetion.

Jenny and Ray Choudhuri (1988} observed 2 highex
contant of organic mattor at highor elevations in their
study of the effect of eclimate on ths nitrogen and orgonie
patior roservas of Indlan Solls.

Unnikrishnen (1261) observed the inter-relationship
betwaen slovation and nitrogen in Indian laterite soils to be
vositive and significant,

Mahalingam (1962) found 2 positive correlstion
botvesn slevation snc the G/ Patlo in the high level Hilgiri
Solls,

In Mysors Soils, thanaraj (1966} found the reiation.
ship botworn ovgenic carbon and slevation to be positive sbove
an altitude of &007,



MATERIALS AND METHODS



HATERIALS AND HBTHODS

The soils used in this study were collected from
the High Benges of ¥arals sltuatsd In the Dovikules Taluk
of Kottayasn District, Thls i3 an lnterostlng reglos toth
Iron €he esological and geoclogical polints of viaw, Though
iying betwesn 8% snd 307 North latitudes, the average day
texperature does not rise above 809 sven curing mide-summer
and betweon Junuury and Fobrusry tha nlght teuperature usually
falls to 32% with cevere ground frosts. This unususl climatic
eonditions sre nainly due to the ﬁigvatiaﬁ of the rsglon and
the characteristie eonfiguration of the lend vhieh gives 1t
@ peculiar sderoclimato different from the surrounding place,

The main parent rook in this region 4s an archean
igneous type rich in feldspars., Due to the roinfall rauging
from 376 en. %o 625 en.followsd by three o four sonths of dyy
poeriod there hee heen considerable luteriszation and the resulte
ing s0il exhibits wide wvariations from argillacenus clsy in
the svanps to latosols of differsnt colours, taxbture and
composition in the upiands,

The total aren of the Hijgh Rangeas 48 376 t0 £00 Hg.kn

vith 2 maxizum width of &) Xu. from West o Rast and & jength
of 100 Kue from porth to south. The rainfeall drops significant
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from wast to east. In Eslany and Rajamelay ths average
rainfall is about €30 cm. per einus while 30 km, east of
it the apaual precipitation is less than 160 cm. showing
a drop of 15 cm. for overy Kne This variation in the
rainfall is sitributed to the peculler topography of the
land with nunmerous parallel s;mr; across the main, north
to south ridge of the Westorn Ghatse

Letails of the soil sanpdses goliccted

Soil profiles were taken fryow differvent elsvatlons
having verded rainfzil. The places svlected for taking profile
pits wore in the natural fprests in the suburbs of the Kanan
Devan Hills Produce Co. Lid, Profiles ware taken from elevate
lons of €0D, 0900, 1200, 1500, 1800 and 2100 netres., Three
wrofiles wers taken fron each elevation from spots saparated
by distanves of 3=-5 Kne Samplos were eollected from depths
OwlB Ume 1645 Cmy 40«75 Cm.and 78106 Cme

The general cherasteristics of the samplas collacted

are given in Tatle I,

Analyioal netheds

The samples collegted were dried in the shade,
powdored gontly ond passed through s £ um, sleve, The materigl

undor the sieve was storsd in stoppered botitles for subsequent
analysis,.



a} The mechaniesl conposlition ofthe soll was determined
by the intornational pipette mothod given Ly Sanbaram (1866} .

¥y Appereat density, absoluto spoeifie gravity, mmstimum
waber holding capacisy and porespace of the solls were determiasd
bty the Reea naecskowsitd - box mothod as detailed ty Sancaran
(3568) .

8) The pH o2 the seil was messured by using a Beesmann
pH woter in a 118486 soll vator suspenslon.

5 po of the sell vas taken in e weighing hottle
and dried in on air oven st 106°G to constent weighte The
dirtreprencs in welght was moted anda expressed as porgentage

on oven dry basis (dankaram 1066),

b  Loss on dgaition
10 g. of the soil was i¢nited ab uull red heat in
a zuile furneece and the logs in weight detoernined env
exprassed as pergceatage on oven dry basis (Sankarom 1966)
¢} Analvais of hydeochlorie scld oxtraot
20 ge of the soil vas digested with 6,76:3.26
fhyérochlorie acid on a sand Lety for 2 hours and allowed to



gettle over night, The oxtract was collseted mnd made upto
200 . In the Hel szbract the follovwing cotimetions wore

made.

in aliguot of the Hel eztract was evaported to dryness.
10 m, of a&ae&aﬁf&%éﬁ miteic weid was added and the contents
ovaporteds The proegss of ﬁ&é&ngmﬁﬁﬂg»anﬁ.ﬂwyﬁmg was yepeated
-2 or 4 tinmes i3l %ha éw&@& rosidne showod a granular appearance.
The residue ves extwacted with 4il Hel and yh@ﬁgbarus astimated
in zhavfilﬁr&b@ kyggxaai@iﬁﬁﬁiﬁg as a&m@ﬁiﬂﬁ'?ﬁﬁ&@hﬁwﬁlyhﬁ&@@:
as in the methed ﬁ@sari&@& By'saaﬁaaﬁ (1988}« The mesiéa@ WES |

exprossed a3 aeiﬁ salutleo silica,

- An aliguot of the aeld oxtract was taken in & silice diszh,
svaporated o dryness end the recidue ignited. The hot water
‘oxtract of the residue wes token and K0 estimated volumetvically
Aby Volk's cobaltiniteite method a& glven by Pipsr (1880).

The sesqui-oxides were precipitated in 60 mi., of the
acld extract using oxcess mmmonium hydroxide. The residue
vas ignited and welghed and axgﬁaaéaﬁ as @@#@ﬁﬁtﬂga as in the
m&ﬁﬁad;giveaxby-@aﬁ%&r@%-(&@ﬁéﬁa |



(iv) Ceiglup and macnesium

The £iltrate ofber soperating vhe sesquleoxlides wes

maGue upte a knoun volumeo. In oppropriante aliguotes ealeium
and nagnesiun wore echbimated by the verseante msthod as
clven by dankaram {1966},

4 Ritrogen

This was ostinmabed 1y the Kjoldehl mothod (Fiper 1960).

) Qreanie enrbon

This was ostimated by Jalkley and Llselk's method as
gi.on iy Plper (1860).

The elay was sepuradea by the muthed detalled by
Plpar (1280)

The fusicn oxtract of the elay vags preparsd by the
nethod deseribed Ly Sankarsam (1966) .

In the fusion exbtraet the siiles, sesqul oxides, aond

alumining oxides wopo eptimebed ty the methods glven by Fiper
(1080 .

1 ationl

Simplo correluations wore workod out tetween different
s0il characoristics from the anclytiesl dota.
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Tabis 1

Profile and

Location vepth m'%vel Colour Taxture
Anachal Exofile 1
600 motres O=15 ome 10,8 Pebs W /6 Clay

15-45 cme 10.7 .5 YR 48 Clay
4875 ome 311.3 246 i 4/8 Clay
T5=1000m, 18.8 P8 ¥R 4/6  Clay

ile T
D15 eme 108 7.5 YR 3/2 Clay
1545 em. 3ak 5 ¥R /% Clay
4575 Qme 3e6 T8 ¥R 2/0 Clay
w0 60w 3.6 5 ¥R 32 clay

Epofize 311
O=15 om. 36 0 ¥R 31 Clay
15«45 om. 1.2 7& R 3/2 CQlay
2?6 cme 7.0 Teb ¥R 4/2  Clay
To=iD0n, 1446 T8 ¥R 4/4  Clay

(Uantd. t)



Toxture

Logation ?f:v%pf% o and ﬁxg;vel Golour
Ezelile
SRIthAFOPY™ 016 ome 0.8 7.5 R 5/2 Slay
900 motras
LowdS one 1642 75 iR 4f4 Clay
45-75 o Tl 8 Yu /8 Clay
78-1080n. Dl 5 IR &/8 Clay
Erofile I
Ol ome FoB 5 YR 3/5 Clay
1omdh O 14.6 & YR ¥4 Clay
48=TH 0Re 148 5 IR 48 Clay
75alBS0m. 34.8 & ¥R &/8 Clay
£xgfile Jii
0=ld oie iBe9 & B /e Qlay
1845 on, 8ed 5 ¥R /6 Clay
48«75 ona 847 & ¥h 4/8 Cisy
PE=106HCH, 48 &5 I8 48 Clay

( g@ﬂtﬁa 0)



Pable I

Location Px};gg%ée and &rgvel Colour Texture
Eratila.l
Kalagy
1200 metros Del am. et To8 ¥H 772 Clay loam
1645 om, 14.9 TS IR &/2 Joam
46575 cm, 1446 7.8 & 8/2 loam
FoeldBene 1343 Tl IR 874 $ilty loam
Erofile X3
Dels cme D268 & YR 46 Glay loan
15«15 cle J3e0 & ¥R 6/8 Loan
45«75 cme 0.7 & 1B 6/6 loam
TE=iDE0H. 17.3 S YR 6/4 8ilty
eluy loan
kxofide LI
Ol ama 51.92 75 IR 6/4 Clay loanm
1h=45 cme 315.9 &  Tu 6/8 losm
45«75 onte B4e8 & ¥R &f8 Jotn
TE=I0ECn, 6.8 6 YR 4 wilty

clay loam,

(Cnntds .}



Table I
Lenersd Sharackerishlcs of the Solls

Lovation Profile and Gravel Uolour Texture
Dapth 3
Ezofije d
i};}éﬁzﬁgs Owlh em, 11,1 § ¥H 3/3  Silty loam
15«45 om. 10.6 & R 3/4 813ty loanm
45-75 ome 15.9 5 YR 4/2  51ilty loam
TEe15eme 3343 5 YH 4/4 8ilty loam
Profije II
0-15 om 17.7 5 YR 4/6  51lty clay
15-45 cm 17.7 5 YR 4/8 5ilty cley
45-75 em. 12.8 & IR §/6 Clay losm
75-105 em, 7.9 & ¥R 4/B  Clay loam
Profile Iil
O=15 cme 1347 & YR 8/4 silty clay
1545 om, 2e5 5 YR 3/2 541ty olay
4575 Cie a8 & YR OB/2 Clay loam
78108 o 77 & YR 3/2 Clay lozm

(Contde. c)

[

[aW]



Paple 1
Gene=nl Ohpy X W] £ Eha Bol
Loention Prgi;i; and ﬁ"rgvei Colous Toxture
Erefila l
Rajamalay
1800 netres Cels ons 340 8 ¥R a/2 Clay
1545 cme Hed 5 YR 3/4 S8ilty olay
4875 &ie 134 & iR 3/3 Glay
TE-1DE eme Tod 7.8 R /4 Cley
Brafile 1
Qeld cue 39 & W Clay
15=45 cne 260 6 ¥R 3/1 Clay
4576 oty 2.6 &5 ¥R s/2 Clay
Tow 05 Cite 11.3 Ze6 ¥R /6 Clay
Erofile Xi3
Q= 15 cm. Z6.8 5 M 4/8 Glay
1835 ane 9.2 268 YH 3/6 Siay
48=75 0me 15.0 2.5 ¥R 3/4 531ty clay
TLeilh Ofie 2 Zeb YH 3/4 Clay

{Qontd. .}



Table I

Gonegel, Choxsctepictins of the Solls

Loeation  Profils and Gravel Colour Teoxture
begth
Prafiie I
halamalay
2100 metres 015 enm, 7.9 & W g/2 Clay
1b=48 om, 5.1 & I 4y2 Clay
45«75 Clie 201 7.6 ¥R 4/4 Clay loan
T6=1085 cma 23,9 7.8 Y 5/6 Clay
Ergfile X1
015 em, 7.6 75 IR /4 Clay
1545 one 0.0 Tol IR 4/4 Clay
45?5 e 38,3 & IR 4/4 Clay
LelB8 cme 18.1 & 4R a/8 Clay
Leofile XL
O=15 om, 1ile3 5 ¥R 3/3 Clay
16245 Crie 91l 5 ¥R W8  Clay
45~T75 om, 11,6 & YR &/8 Clay
75105 €. We4 5 YR 5/% Clay

[T



RESULTS
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LSULTS
I, Zhysigal proporties

(1) Meshanicsd analvsls

The results of the mechanical analysis of the soils
are given in Talles Il to VII anu rspresonted graphlcally
in #ig. 1.

The highest percentage of eoarse sandé was found in
soils coliected [rom sn elevation of 1200 metres (47.6%)
anu the lowest value (8.6#) was ottained in soils colleckted
from an altitude of 1500 metres. The percentage of fiue
sgnd was highest in the soils developed at an slevation of
1200 metres (28.64) and was lowest in the soils ceselopaed
at an sltltude ol 1800 mstres (2.20), The siit fractimn
showed the maximum value in the solls at 1200 metres'
elevation (34.47) anu the lowsst was found in solls from €00
metreg! olevation (3,28). The elay content ranged f£rom
14,74 in the scils at 1200 metres to 64.0% in the solls at
1500 metros.

The eoatent of coarse sand increased with incrsase in
depth at a1l elovatione exeept in the soils formed at 1800
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TALLE 11

Coarse Pine Organie
Profile and Depth {(Cmd send send 811t Clay  matter
# i 7 % %
Profile I Owlb E7.8 1D7 3.8 B2.4 3.9
16«46 IBedt 126 3.8 46.9 l.4
45«75 38.7 11.3 Ba7 426 1.7
75105 37.8 240 bl 42.56 2e8
Profile 1I 0=15 2844 13.2 640 4545 63
1548 3363 1449 %e3 406 70
45=75 58 14,3 4.9 37.7 Te2
75105 37.6 14.1 8e8 35,2 G
Profile 111 Q=15 2546 EeB 10,5 5348 4,2
1Ewds b 76 1l G743 3eH
4576 35e3 Tel 12.8 48,7 a0
TE=206 35,7 B8 1248 41.8 1.0
&)
Srofiles 0=15 273 0.9 6.6 50.6 540
15-45 33.1 1ll.7 Gedt 44D 3e2
4875 3646 10,8 7.8 4Ll 346
75=108 87.0 1l.& Be2 308 Fed
Mean of all Dewths
Profile I 34,8 1le6 45 4641 Ze3
Profile 1 33,8 14.l Bedk 3947 760

Profile IIX 31.8 Tol 11.8 4644 2.7




TAELE 11T

o 2

5.8 (=]
2igvation 900 metres end rainfsil 4286 om,

Goarse Fine Organie
Profile and Depth (Cn.) sond sand &ilt Clay amebter
] % F % #
Profile I 0«15 2449 1548 4.6 51,0 3.7
16-48 2Be3 14,0 5.0 52485 Be2
4675 7.6 13,3 5.7  5l.6 1.8
78«108 20,3 12.6 &0 0.2 1.9
Profile 1X Q=16 26,5 13,6 6,7 47.3 59
15wst 22,3 12,6 8,3 47.7 3.1
4575 2645 7o 8,9 54.8 2.2
751086 3149 18,7 8.8 41,1 Jel
Profile 113 0uls Zab 0.9 114 04.1 2,1
16=45 21.8 2.6 18,1 55,3 1.2
20?5 £2.6 8.9 12.8 84,7 1.1
751086 247 Ba2 13,0 53.1 1.0
proffics 0=15 23,0 13,4 7.6 0.8 4.2
1545 2648 12,1 B.86 £l.8 2,2
48«76 Bhe 8 J0.0 9.1 83,6 240
5106 £8.6 1le8 De4  48ld 240
Mean of all Depthe
Froille I 2740 13,9 Hed3 bl Red
Profflle II 28,1 12.2 8.3 47.6 38
Profile 11X 22e4 Dok 1243 5443 1.6




LABLE IV

20

Coarse Flue Orgenle
Profile and bepth (Cm.) gend sand 543t  Clay  matter
4 # # » #
Ptofila I 0-15 41.7 3105 10.& 2-‘2.6 007
16-456 4740 CBe6 0.4 14,7 D43
45-75 43.1 22.9 1605 17.3 0.2
754205 22.3 £le6 3444 16,5 0.2
Profile 11 Qumld 41,9 34 DeZ  PR2.9 2e6
15«48 4745 B3.6 1043 17.6 1.0
45.75 40.3 ED.? 15.5 22‘6 0.9
T5= 1056 2E.% 18,5 20,3 30.6 0.8
frofils IX1 D=l5 375 1844 18,5 28,8 1.8
18e4s 4640 e 14,4 19.6 0.5
AGe75 28.4 18,7 218 20,9 0.8
75108 2240 17.8 .2 28,5 08
¥ean of 812
Eralilon 0-16 Wed 20,4 117 2848 1.7
154,48 464,85 24e2 1lod 17,3 046
AB5=T75 40,6 B 17.8 N,8 419+
75=105 2461 18.3 2843 £2B5.8 Gl
Hean of ail Dopths
Profiie 1 338 23,6 17.7 18,86 Qe
Profils II 38,1 2le6 138 2344 1.3
Profile III 3beT7 1843 B4 2447 0,8




Meckanical Anadrads of the a0 0] an. Srom elevation
bt metrss and rainfail 535 Cm,
frofile and Dupth (Cm,e) c?:ﬁ?i@ 1;::3 811t glay g:%%g%e
# & % s

Profiile X (=l 0.9 3.4 19.6 €0.2 54,0
1645 116 22 1844 64,0 3.9
4675 d0e3 2.8 12,6 2ledt 4,0
756=306 0.0 18.1 15,0 38.0 320

Profils 11 Dwls 946 4sd 0.3 5848 6.8
15«48 10,2 4,1 13,2 61.8 4.7
48575 3.1 2647 10,5 2449 3.8
5308 25.3 0.7 158.3 36.7 20

Profils 1XIX Q=15 151 B85 18,2 64.5 3.7
1548 18,56 Te2 1786 E6.5 2s3
45756 3042 16,2 16,1 3B.8 20
P5-106 28,1 17.4 18.2 36.1 0.2

Hasn of all

4

aeotiles 0«16 11.3 Be4 19,3 §7.8 542
16-45 12.7 445 18,4 50.8 3.6
A5wT6 d3e8 818 144 7.4 3.2
760108 278 19.1 162 34.B 220

Meon of..ald bepths

Profile 1 22,9 11.9 16,3 4444 4,2

Profile XI 13.8 13,7 17.6 48.8 4e4

Profile IIi 2246 1286 17.2 46,7 Zel




e kol
Profile anu Depth (Cm.) ng;;léa ;ziaﬁg S11t Clay 32%@2%"
% % % p
Profile 1 0«16 27.9 Se@  1beb 45,6 Sel
LE=45 1246 28 2443 4.8 3.7
45=75 2.9 4e3 1642 55,1 25
T5106 3444 6.1 10.6 47,1 1.8
Frofile 11 0-18 Ded B.282 13.6 48.9 8,0
15=45 17.6 7.6 18,1 b53.3 344
4575 2.8 6489 19.& &0 Jel
T5-105 0.2 Be2 16,3 48,4 240
Profile 11X 0=15 2263 W0ed 24T 457 2e2
Ewdh 16.6 840 23.3 81,0 0.2
45=T75 18,9 10,3 21,8 49,5 03
75-108 0.6 1246 18.2 41,3 0,3
Heup of. a1l
oEofiles 0-15 23.5 BeS 1446 48,1 Be
1&=46 13,6 844 21.9 82,8 Zed
{5=75 Db Te2 1849 812 240
T5=106 31.7 Te® 13,0 4466 1.7
Hegn of pil Reptho
rrofile 1 24,2 4.8 16.6 B0.6 3.3
Profile 11 2248 TeZ 1648 43.4 4,3
Profile 11X 2Z2.1 10,6 18.6 47.9 0,9
N
\%\?L[L\‘V L
'Q o~ />



TRELS VIX
Maehaniesl Apajveis g Gie sodls collooted 1o
glevation 2100 motyes ane rainfall B850 cn,
Coarse Fine Ovganie
Profile and bopth (G agnd sgnd 31t Clay wmagber
7 £ 05 R b4

profile X (23 13 1.8 6.3 18.4 ER.2 4,9

18=gs Pie6 642 110 5544 48

LEwTE 4ke? 1847 5.0 32,7 (0

THwe30B 35,2 1148  S.86 4344 0.9
Profile IIX 0-156 17.4 G6¢8 17,3 43,4 Bed

1545 0.8 248 10,3 0.1 Ba8

%‘?5 34).1 1505 9-0 %w@ 405

TEel0b 3248 A4al 6.5 43.7 3e2
profile 111 Gmds 18,9 10,9 17+% 42.3 3.6

15"% 82.6 7.% 13»9 5503 ﬁog

‘.15-7& Sgn 3 1. 1 3 3 2 as 00 Q «h

To=108 S0.1 12.9 8.8 48,0 a7

DwlE 16,2 Te3 1747 E2a3 Se
1548 C2e & 58 1l.4 56,9 36
45wT8 387 17.1  B.1 87.8 o8
THei8 32.9 12,8 Bel 48.0 1.6
Mo £ )
Profile I 78,9 B8 10,2 47.4 2e8
Profile II 2543 10.2 10,8 48,3 8.6

Profile 111 2842 12,6 12.2 47.9 1.3
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MECHANICAL COMPOSITION OF SOILS AS A FUNCTION OF DEPTH



TaLLE VIIZ

221

54 8 L the godls collected
£xon elovatian 600 merres and rainfold 375 Qs
Haxdoun Pore
At solute Loy -
Profile and depth(Cuy Apparent specifiec holding spacc
density gravity cap%city ”
Profile I 0=15 1.21 2,39 41,98 49.31
16=45 1441 2,64 33,01 46,59
4575 1,95 2.58 35,94 4777
75-1056  1.41 2450 30,98 43,87
Profile II 0-13 1.25 2,43 42.16 48,74
15=45 1.46 2,68 34,52 48,26
45-75 1038 2;63 36.},4 49.12
75106 1,44 2,65 31.25 46,55
Profile 1II 0wl5 1423 2,47 41,65 44,96
1545 1,32 2,69 22,14 45.24
4575 1436 2465 35,24 45426
5106 1,42 2,62 28,56 40,94
Hesn of all

JEofiles 0-15 1.13 2,43 41,91 48,00
1545 1,39 2.67 33,22 46,69
4576 1,36 2,62 35,57 47,00
TowlDE 1442 2,62 30,26 43445

Heen of all Dopihs
Profile I 1,35 2,66 35,32 46,88
Profile II 1,38 2,80 36,02 48,16
Frofile 1711 1.33 .61 34439 43,85

]




TALLE IX

gc‘)g e;egptggg mg ;gg*vas gg,_d rwm’g‘n 426 03,

Haximunm
Abvsolute wasar POrge
Profile and Depth {((m.)} Avparont speecific halglng BPACH

donslty gravity 4
Frofile I Owid 1el4 Z.43 48,87 53,37
15=45 l.24 De54 41,820 41,84
45-T0 1.32 267 28.26 23,06
75105 1.33 2% 38440 32,14
Prolfile II 015 le32 2440 46,46 52,76
15=48 122 282 29 .25
4&5=75 1.31 2461 37.14 37.52
TH=3086 1434 265 JV.85 5BB46
Profils 111 0=l 1.18 2e45 4 82 46,85
2845 1e24 2,86 .54 .24
4575 1436 2464 36.14 393.34
TH=106 1.37 272 36456 40,95
gei of
0-15 l.l& 2043 5141 &0.%
15-45 1'33 2.54 ‘10.34 4‘007?
4omTS 1,33 Ze64 37.18 38,31
TH=308 134 260 B7.43 30.28
Maan of 213 Danths 3
Profile X 1l.26 2,68 41,13 43410
Profile 11 125 Pe54 4086  4Z.856

Frofile Iil 188 259 39,11 41,64




Haximun
4bsolute water Forew
Profile mac Depth{ln) apparent speceifie  holdin, spacse
Density ETavivy cap%ea 34 %
fofile I 0=15 1.25 2u81 37.10 49.13
REET ) 1.34 2,67 35433 3533
4Be75 1428 PeidB 08 38,56
TE=108 1,18 Cold 36484 4783
Profile II Owls "4 Ledf 3818 WD.86
16=45 1.3 Ll 36Ge44 36.54
45675 1.25 2447 Sled 30,72
76105 1.12 P51 37.54 48,92
Frofile II1 0«15 1.26 2,82 35445 45,24
15=45 .34 2,56 33492 36425
4575 1,27 2o 58 30,36 32448
P5«105 1.v4 268 31.86 44,74
M, k)
REQLAISE Bels 285 2450 36,90 48,64
1bedt 133 2e64 384,28 37,04
Gbe78 176 2e81 .67 37.24
76~106 1,17 2057 3544 46499
deann o
Profile 1 lo06 2482 34406 42,71
¥rofile II 1.83 De4d8 35.81 A3 85
Profile il 188 2668 G248 41488




ThELE XX

Handmum
. Abgolnts  vater Poro=
Profile and Lopth(lm.} Apparent speeific holding space
Dengity oravity aa‘g::.city ”
&
Frofile 1 C=15 1.02 2,15 46,688  47.82
15048 1.00 2417 45,08 48,20
A58 1.21 D31 40,80  40.97
783085 1.32 Pe32 32,18 43,06
Profile II =18 108 2.18 G568 48,64
184k 1,11 Ba 20 24,04 4880
4576 P24 Bs38 &3al2 44418
V5306 136 Do 30418 42,18
Frofile IIX 0=18 1.1z Q476 44,62 45,26
1645 115 LB 43,82 44.04
4BT5 .18 2.32 40elZ 42,57
F5.,108 lo84 o35 33.16 3692
Mo BhA
ey >
0«15 1406 2419 45,60 47.24
15«45 1.12 2488 44.38  4f.60
AL wFH 1,821 2432 40,18 43,38
TH=108 1.80 Eelb Fi.84 40.39
Hean. 92 a1l Depths
Profiles 1 1.16 2:84 41,08  48.1%
Profildcecs I1 1.18 2426 40,05  45.44
Protiles IIX 1,37 2,30 40,43 41,94

23
Ui




Maxioum
Lsolube waler Pore=
Froflles anu Dapth (Cm.) Apparent apeeifie holding 52008
density gravity capgeity AN
o
Profile Q=15 1414 2,10 424 8D 46440
15«45 eI £e24 37688 38426
A5wTE 1,36 2228 32463 35,18
T5=3100 1047 et 24,71 24,71
Profile II Omls 1.08 2,08 43,12 46,42
10=45 1.18 Se81 38.84 40 .29
4B=T5 1,31 LoD G3e84 36412
TE=105 1.98 2eP4 26424 26,15
Profile 1II O=lé 1.02 .10 A 25 G795
1liwdats 1,32 2.18 838,51 40,24
45«75 l1.18 2+28 31,24 33,06
TualQE 1e32 285 23,82 26,286
Mean of all
2Eolidag 0-15  1.07 2414 4186 24,82
15mdl 1,37 2.21 SBe14 S0 e 8BS
A5wTH 1.28 2086 32267 34e74
75=1086 1.38 Le3D 2469 28670
Mean of all benths
Profile I 1.29 P06 31433 36,80
Profile IX 1.28 Ledd 35.11 37,24
Profile 111 1.16 B4 SB45 35475




THELD XIXT

Maxicmm
Abseinte water Poree
Profile and depth (Cm.) Apparent speeific holding space
density  gravity ea,p%e!.ty %

Profile 1 035 1.26 2.12 40,28 4L.12
16e45 387 2,08 35428 39449
4578 1.29 2408 28430 28.32
75106 lsi4 2430 26.80 26,80

Profile II 0«18 1,22 2404 42,20 4612
1548 1.24 2402 36414 38424
4575 1,88 2.01 9426 30.54
P06 1,88 2,03 27.94 28,45

Prefile III [+ 2 1:} 1.98 2.18 .61 42494
1G6-46 1,328 Z.18 34,32 28486
45-75 1.36 227 87452 29.84
76-308 139 2,35 24,21 26445

Mean of a1l

xatilss ‘' OwlB 1485 2,09 0467 43,06
15e46 1.28 2408 35,24 38,79
45-75 1.29 2,11 28,36 22,69
T5=106 1433 2416 23,686 27434

Moan of 211 Deoth

Profile I 1428 2409 32466 33,83

Profile IIX 1.28 2,03 33.89 BL.69

Profile 11X 1.33 2.23 381439 34449




metress AL lower slevations the suvface horizouns gonerally
eontainsd a higher proportion of slay out ab higher sititudes

the olay oontent was mors is the lover horlions.

(2} $ingle walue constenbs

she single vailue conotants of hw soils arve glven
in Palles Vi1 to Xili.

{K) ﬁnﬁa\’lg'ﬂ”g e**"ﬁas:ggt.li

Tho appavent deunidy of the scils lacrensed with
dopth  in all the profiles exeepd those collectea Jronm
clevations of CO0-1200 metres. fhe lowest value (1.02) was
12 the solls formed ot 1400 novres and the highest vulue

{1.47) was in the soils froxw 1800 nebroes' clovabtion,

£he akasolute specific gravity increased wiin
inorouse ik depth in the 90lls ot slevaticans from $00-2100
motres. The lowost valus obbtuinod was 2,02 in the solis
from 2100 netres and highest value found wes 2,72 in the
soils st 900 sebtras' clevation. Ihe sboolute gpeeifie
gravity generaily increascd with lnerense in slevetion except

a®b 600 metres snd 1300 netres.



The meximum vatoy-lnlding capacity of the solis varded
Trom 24,75 in bho sails ab 1800 motves to 46.7% ia tho solls
at 1100 mobtres. In Sho surfose saopleos the moximum water
holding capseity vas 46,78 found in the solls ab 1500 medres
08 the nindsus veius was 37.1% io tho $0ilo ot 1800 mebtrss.

(d) Pore.seges

The pavimum pore gpace oliailned vas «8.2% in the soils
formeu at 200 mebres zad it dooreasec $o 84475 in the boils

£rom 1800 netrest.
3« Unisturg

The solsture contont of the ssmplos ls given ln Tables
KIV %o XIXe It voriod feon 1.07 in the solls formed at
1200 mebyes o 13,07 in the soils ot 2100 mebros. &% ali
elovations tho molsture prreentage showved o stoady docrease
with dopth in all profiles,

4o L2gs on dznition
Tha loss on ignltlon of the solls is glven in tho
Totles KIV 6o 51K The kighoot v-lus, ¥iue, 35435 wes Tound
in the sells at the clovetion of 1800 wmebtros. The solls at
1200 wmebres showae the lowsst percenbdage of loss om ighnition
{3.8%) e« The loes on ignlition ocwowed & uecruasc down the

rofile ab oll olevabions.



TaELE XIV

D, Mdsturs and Loss on Jenibion of the solls
[ sgted ievabi 30 _m 3 i

Profile and depth (Cin} pii  Tolsture %ﬁgﬁ‘én
profile I 0-16 Eod 758 15,68
1645 God 4,13 13,54
48+78 £e7 3496 19,84
P5wl06 5e5 3,52 12.04
Profile II 015 846 Go4Z 14,62
1545 Sl 4,86 13,56
45-75 2e8 4,12 11,82
T5w10B Geb 3.82 1i.12
Profile II% Owls 8e5 8,53 16448
15wdb Sad £e26 15495
AEmT5 6e2 4,98 13.862
75108 540 4,16 12,96
. oen
LA R X1 018 Beb 7461 15487
Lomdls Sl 476 14,18
45=75 8.1 4433 12,76
744106 ) 32.683 12,04
Moan of a1l dopthe
Profile I 545 4e7C 13452
Profile IX Bel LoD 12.81
Profiie III [ 5,71 16463




TRBLE

XV

033 on
Profile and Depth (Om.) pHi Moiéture Ign%tioa
Frofile I 0-15 5.3 8,72 17.96
1845  §.8 5410 15,06
45«76 5.3 6460 13.58
TEwlE 6.8 €00 10.26
pProfile 11 Quls 447 2.12 18,65
1o=45 5.0 8,71 15456
4EaTh 50 7426 12.82
PoulDB  4eP 682 11,02
Proflle I1IX 0=15 5.2 Do 17.25
15-48 6.1 886 14496
45«76  Bel 7.35 12.82
76=108  Bad 6472 10.89
Moan of ald
rxofiies 0-15 5.0 2,08 17.95
1545 5.1 BeE6 16.19
4878 &l 7407 13.11
Ewl0S 5.1 6.51 10,72
(3] O Be
Profile I 543 735 14.21
Profiie I3 4,5 .98 14.84
Profile III £el 8,00 13,98

P



TrELE XV

Profile anu Dopth (Cme) oH HQ?WQ Ilj(g}gét?c‘;ﬁ
Profile 1 D=l8 5.4 3.88 132D
15«4H 6.8 216 Tat0
48=TFE  Heb 202 40168
TE-I0E B3 1.07 S0
Profile 11 Oulh 4.5 4492 14,26
5«48 4,6 2458 0 &2
45«TH Qe 218 782
TE-I06 4ad 31.62 24438
Profile 111 0=l 8,0 12.26 18.82
LoelE 4.9 1G.28 TeBH
45«75  2o7 59 376
75«06 4.6 o4 24892
Maon of 8
arefiies 0-16  4a0 706 13,32
lowdS 5.0 4494 Bedi?
AIB 4.9 3.8 5414
TEwl0E a7 304 8462
i £ o1l et
Profile I Sed Le31 T
Prafile 1T Bpdk 2480 5086
Profile 11X S8 0,08 6. 76




TALLE XVII

Profile anu wopth (Cm) 38 'ﬂaigme ‘x‘éz”;fi;c?’éa
#
Profile I 0-16 642 11,88 0,70
16-45  Ged e81 27,86
45-76 6% 8475 22:06
P6m106  EoT7 7094 17.44
Profile 11 0-15 4,7 12,62 29,73
10wl 4@ 10421 26,25
%75 543 8,02 1,87
76-105 Sed 7463 16.24
frofile IIX 0-16 5.3 13426 31.75
16=26  Bud 11446 28.24
45u?5  Geb 0,21 23,02
75-105 5.6 8.5 17,52
Hoan, of
Izaiiios 0«15 Gl 12,36 .73
15-45 5.2 10449 7046
45-76 5.4 9432 22,22
76106 65 777 17,06
Hean.of Qi jeotho
Profile 1 5.4 9427 24421
profile LI Sed 982 23,44
Profile 1iX 8o 10,88 28413

Chy




TABLL XVILX

BH, ¥ojsturo and Lost on Ismnition of the gnils eollogted

Ixon gievation 1800 metras and rainfell 540 em,
. Looce on
Frofiles and Dopbh {Cn.) pH Meaiﬁmre Igzn.})tiom
f* ~

Profile X 0=16 540 12432 35444
15«45 5.0 8,93 23,66
‘35"75 8.-‘:} 8;23 13.90
T5=108 &6 Tedi 12,30

Profile II O~186 G4 13.53 32,024
1848 L8 D36 2137
'45"’75 5'7 g.% 10124
TEmlDE L8 775 D56

Preofile 11l OulS 5,2 12424 33,08
35=48 £,3 .18 23.94
48«75 EB.Q3 8485 13.72
TEel0O 5.4 T2l 1195

HYorn of ald

profileg
6“15 5'3 l@tgf‘) 33.%
18048  §43 Seld 2209
45‘-?5 505 8'% 12.62
75=106 £.8 Tedd 11.27

Hoon of a13 Lepihs

Profils I S8 De 2 21.e92

Profile 1II 5'6 DaBO 18.52

Profils 1I1 53 D20 0,66




L,098 on

Profiles and depth(Cm.) pH Hoisture Ign%ticn
» '

Profile 1 OulE LB 13,37 2B.54
15945 56 D58 20,08
dEaTh 648 8473 19468
75=108 5.6 7456 0,88

Profile I 0=18 b3 1293 2854
1G=dl 6,3 Be22 20.281
AT B4 7:25 13466
753086 6,4 G l2 By24

Profile 11X 018 £.2 13,62 27863
185ed8  Be4 D.24 20486
45w 646 G012 18,54
TEw106 60 7.06 B85

Hoon of gl

hrofiles 0wl6  5e3 13.44 27,63
1848 57 D04 20.18
45=T5 8,9 8,03 10,26
T5=106 6.0 G031 8,92

Mesn of ald Dopthe

Profils I E46 D03 14,47

Profile I 6,1 B.65 18,83

frofile IIX wed Ded8 24,86




[ 41
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There was significant negative correlation (P= «0,.647)
baetweon loss on ignltlion and the sand coat.nt and positive
eorrelatlon (v¥e 40,541 between this property and ¢ley

content,

ile GChemica) proporties

Ihe chemlcal properties of tho s0ils are presented in

Pablaes LIV Yo XANVII.
11) Boil resetion

The pi of bhe soll (Pables XV to XIX) veried from 4.8

in the soils at 1300 uetros to G4 in the coils at 2100 netres,

{11} Oreanic garkon

The orgonle earbon conbent of the soils (Tablos XX to XXV)
was found bo wapy from O0.140 at 1900 metros to £.463 at 2100
nskres. It decreased stoadily with aepth in all the proiiles

a% all olevations.

Tho relationship Letwoen organie earton an. sand content
of the soils wes nogabive (r = «0,634) tu$ a positive corre-
lation existed bebwcon organic earbon snu ¢lay contont
(r = +0.388), as well as tetweon organic carbon ane vabor

holding cpmelty (r = 3,339 .



b XX

Profilea and dopth (Cuma) Carbon Fitrogen Rf/ i
% ;I,; atlio
Profliio I Gelh 1.768 0eils 13,3
18«48 C.808 04080 10,1
45mTH 0,868 0065 1448
Fie 6 ©.,868 0,065 3,
Profile I Oeld 4010 o262 1bedd
Io=45 SeGEL Uel74 Pyl
45786 44040 [ 176
TH=105 4o 2L D260 AT6
Profile Il [ERYE) ZeBFR Deld2 by
LGB 26046 Gel3d Lose
BEm s 14508 Q.068 1.8
Lweilh 0,584 0048 1348
Hosn of il
Lrofilaes.,
Owl DeEBS D AT3 1546
1=bb 24301 Jed28 16,3
45wTE 2071 DedlB 15.1
TEall6 1.824 0,118 142
Han e 2
Profile I 0077 (3,081 A2.5
Proflle II 44030 G223 1344
Profl ls JIZ 1577 G102 34.®

s



BaRD WX

Carkon, Hitrogon o _of ad Pro
elovakion EE gg ﬁm‘txﬂeﬁ 74 T ;2;] af-tl ﬁ = Si .
Profile anu .opth {Cum.) Caxion  Hityogen e/8
o b katio

Profile 1 O=il 2,218 Del75 2.1
16-48 30239 0.188 Tab
4878 14098 710146 Fod
751056 1,130 0,152 8.2

Profilo 11 Omdf 32362 G204 16e4
1845 3888 Oel22 4.8
AB-Th 3.853 0.121 1503
75=308 34801 0200 G0

Profile Il 0=35 16773 Dol Lde®
15=48 0,780 0.062 123
4575 0,840 008D 10.8
75208 0. 586 3088 0.4

Haan of. all

nrofiios

O=18 2417 0,168 14436

1oegS LePBL 56317 1.8
4575 141986 30102 1i.2
TH=205 1.172 0.222 Qa3

Eﬁﬁqg g{r 3;3 ‘9§§h§

byofile 1 14386 0,284 88

reofile 14 2o 21T 0a10P 1349

Profile i1l 0,287 0,074 1149




TALS  ARIZ

Sorlon. Hikrosea, LN 200 5he 80ids eollected Syon
olavation 3;}& ggef'gnga gg; ggﬂx_zg 113 825 en,
. Cazton litpogen G/
Profiles ana Dopth (Cmal) = % Feeio
Feofile I D=lb 06432 04086 540
16wdS 0.171 0044 440
45T 34237 54088 Le2
FEH-106 (0,137 0,080 Le&
Profile Il Bull 1,814 0,182 11.5
15«45 0008 0083 1B L3
4876 Ce&64 0082 348
TSwl06 Q818 0870 Te3
Profile 1iI% Geld 14023 (3,146 70
146 G 250 0032 ISPRA
45"75 GQ -’78 3'035 Vug
TE=108 0,878 0038 73
ralile
D=15 0,989 0.2 78
1wdls Qo348 0,038 0.l
4575 0.026 0,032 D1
T5wdD5 04309 Q048 Gad
Hean of all Denthsg
Progile I 0219 04047 46
Profile Il 04756 0,068 12,1
ProTile I1X 0,459 04063 746

r

D



ToLLS  AXEEX

Caghon Hitrogen ¢/

Y 2 a5 3

Profile and i\)aﬁhh {Cuma) %‘ t‘ﬁ Ratioe

Profile § G=ls S 9E7 Qe'fOR Bed
1émdB FeZ38 GedH7 Tl
4E=75 2. 250 Oud 5.8
FE=305 o 576 Do EHS 111

Profile 11 O=18 40 ZH [ 1% 1846
].5""“3*5 g’ﬁﬂ& @ ol‘?& 1@;9
‘&5'75 p ut«i 0 0689 %'0
TFL=308 1,184 0.089 13.7

.poflile Iil LA ES £,137 Bed Bl 17.6
15"‘% 10%3 @'3}'3 l?uql
LEeTE 30128 $.d08 12,0
ThHeIDS 0,232 D05 5a7

Us.g 0 ald

xLLI08 0u1B 24029 0,382 18,4
Liomid 263128 ell4 1143
L5=PE 1,808 .23 3de?
FE=106 1.1238 D204 10.1

Moso of o3l dontha

Profile 1 pAPR2 ) ) Qa2 Go8

Peofile I DeH3L D4 lED 1743

Profile 11 lelB4 2,088 1.8




Profile anc Depth (Cme)  Carten Nitrogen c/8
4 f Ratio
Profile 1 el 8,027 04708 4e2
1S=4L 32,108 CelB4 2.8
%"7& lpé?f? O -0% 3.7 00
75-108 1.051 0,002 Lie &
Profile 17 Owll 4,688 02862 Seb
1848 149085 06306 18,7
45«75 1,802 04200 240
To=l05 1,684 0. 2310 8,0
Profile 11X Qels 1.706 GedZl i4.1
loedd 0,132 3,028 447
4575 Q179 0038 G2
TowlDH 0,199 04035 5.7
%romi&s
0=18 3,108 05569 79
Lowds 1,397 0088 1Z2e1
TSel06 14311 0,112 Bo3
Hean.ef ald.Bienihs
Profile I 1,877 0861 1143
Profiie II 24831 00341 0.3
Profile 3111 0.55¢ 0,064 7.7

n?




TALE XXV

Profile and Depth (Dme) Carton Hitrogen /8
Pt % Ratio
Profile 0-18 D BEH CeGld La
15=45 D784 Ced4B Ted
4876 l.1l16 Oa167 Se?
w08 CeBEL 0078 6.6
Profile 11 Qals 54482 4380 14,4
1546 3081 U128 1546
2578 2,031 Cel&i 137
P5e3086 1,881 CelBB 0.0
Froflie 111 Gels 24046 Ded4d 1445
p £ 21 DedSD 0.081 - Y8
GG=76 Del4H 0,061 GoB
Toei06 04469 0.302 Aol
Hean of al)
siies 0e16 3,454 04378 11.2
164 24076 0810 P
4Ew78 14331 (4136 Btk
T5=1086 G247 Gal22 7ed
Besn of ald Banths
Profile I 1809 0.301 Bed
Prafile II 34241 Ou237 13,4
Profile 11X 0802 04086 Te2

e




DEPTH IN Cm

’

DEPTH IN Cm

K2

ORGANIC CARBON PERCENTAGE
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o ! | l l P | |
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VARIATION OF ORGANIC CARBON AND NITROGEN AS

A FUNCTION OF DEPTH




In the soils thore was significant positive
correlation betuoen elevation and organio esrbon tetween
elovations of 600 and 900 metres {(» = 0,808}, 900 and 120
matras (r » 40,839), 1200 and 1500 matres (r = +0,581), 1600
and 1800 metres (¥ = +0,856) anc 1800 and 2100 metros
(r = «0017).

(113) Nitromen

The analyticel results portainisg %o the nitrogen
content of the soils are given Tavles to A% to XKV and
grophically repregented in Pig.2.

The nitrogun contont shoved yemsrkable varlation
with olevation and ralafell and rsngad from 0.,028% in the
seils at 1200 metres to 0.7037 at 1800 netress This clemont
Geereasad steoodily vith depth in most profiles.

The elavation « nitrogen relationship was positive
in all the profiles ot 6ll elevstions, The relationship
tetvesn reinfsll end this olement wes sipgnidl cantly positive
in the surface layers, tud negotive in the deepsr layers.

The ovganie sarbos and nitrogen Bad positive corrs
Jation in tho soils at all elevations (3 = 4,385 at 600
mebr . 3y r ® 40,8568 at 00 metres,; r = 40,826 at 1200 metres
T = 40,826 gt 1800 motres, and p = 10,330 at 2100 metres).



i\

w3

As seon in tho Tables XX to IEV the /7 patio
varded frou 4,0 in the soils o 1800 metros %o as hirh a
velue as 20,0 at 10O metres. Thu surfooe layor had tho

widost ratio whon compared o the lower layers at all slevationse

(v} Asld Inoplubleg

Ay shown in the Pablaes ANVI to XML the highost
value for ocid insolublos, vi.., 60e8d, vos obteined in the
s0dls ob 1830 metras anc the lowesh vwriue (44449 was found

a% the elevntion of 140D metres,
(vi) DBosguimamiced

The analytical dotu on vhe sesquieoxiegnare siven
iy Teldes EXVI to XEal. Tho sesguieonido conbtand veried from
17,75 ia the 90ils 2% 1200 motres to 42,3F in the solls at
€20 metras. Vortieal distributicn of sosqui-ozides showed a
abtuy Aneroase doul the profile in the pells ot olevntions
of 600 neotras, 900 notres, 1200 oebros and 1500 mclres but
decroased with depth in préfiles 2t elewations of 1800 notres

and 2100 motyros.



TABLE :g{vz

1o foc m}&em

oo

Aeid  acld  Sesguie

- pProfile and Depth (Cme) iaamluhl@e soluble oxldes
- - % sdlies ;»9 _,
3

Profile I Gels | 56680 0 0.380 29,250

© 1EedB 51,980 0 0,410 82,688

48«75 5244850 0,495 . 354875

7E106 46,600 0,160 39,180

Profile I 0=16 62286 0.260 33324

CABedS 47,112 0.323 36,112

C4BLTE 47.496 0.305 89,665

C 7Bwl06 42,118. ° 04802 43,826

Profl e 111 T OelE 83,115 00 0.815  30.584
~ C 0 edB | 48226 0 0,285  35.265

45<75 49,102 0,546 38,275

75208 43,566 Q.88 42,202

63,997 0275 81,689

%0@%. 0;3% 3&-%? »
49,666 0,382  37.797%
44,089 04520  41.568
ororile 1 | E1.74D 04354  $4,4100
profile II 47.894  0.205 08,067

Profile 11l 45,400 0269 37,106




TABLY XXVIX

Acid Sosquie

Profile and Depth {(Cme) Agld solutle oxide
ingelubles sillea %
% 3

profile I 0~16 el 04460 27,160
1545 SO=EE0 0.575 31,800
4575 52,800 04520 33,580

Ewl0B E1.226 0560 38,775

Profile il 0-15 48,120 0275 0,112
1545 474336 0,418 34,448
4676 49,850 0,428 37,665
T5wiDE 45446 0445 538,006

vrofile IIl 0-15 47,564 0,385 314225
1548 46,4226 0,495 24,115
AS=76 48,041 04506 379526
76105 47.212 Ce621 58,28

Ugan. of sdd,

Rxeliles 016 43.634 04363 29,496
1545 48,041, 04456 93,354
4675 80,327 0,483 38,247
T5=106 484061 0505 87,4320

Hoan of a)l deoths

Profile 1 61,429 0526 31,983

Profile II 43,238 0.390 35,113

Profile 1il 47.483 0,469 Lo 874




Tavhs EEVIIZ

ma&&m@z&wﬁu@m& G % M&w el é.....-ﬂ.‘«..’é.gﬁ
AR ooils eollechod fo L300 Bebros t 3 o
g—.;ﬂcg Q n
seid @3QULe
i Aedd solutlie oRico
Proflle aai wepth (Ca,) inselutles  siliea #
b »
Frofile I Ol 00540 VL8086 AT 700
15648 63& 80 [ PRy 18 » 770
"ﬁ&"?& ﬁ @“'r O - 3:’50 18 . 2200
Flsum 30385 %‘;’D.%ﬁ 0.340 L3400
Prodile i3 Gell $2:856 G150 82,766
1.=36 LBe 44l Go X0 23.862
LETH 60,486 D223 84,226
TESJOE  boelld? 0o 206 EBe B
Prodle 11X w3l G228 0 4G5 21862
1Gwds 50,08 O ed2) o782
SbePH G4 208 (AP 232,820
F8-I06 Hulbth ot B 07,868
bE1 xa:é 52? 53“; ;
RE2ig0 Oe15  Ghe4l 0373 0,706
1w e 07 O enth7 ZLoBub
G T B0 0,283 0,438
ToedDG  BG.0E. 0BT 25 4£48
Pr@ ie - ' B B8 0,408 S8 TBT7
Profile I i 80843 0,204 ':5"%.87‘&
Profilo LII BL.07VE 0 o 34D 23.008




n oo Soeniidan
MM % L@MM@&&&.@&L&@% 2 W&“ metkes and
Rednfell S35 om,

" A@%ﬁ Sosguls

Profile and Lopth (Cuuy o églgs 6;%’53?029 0“:%;&@

;)
brofiie I Heds 43¢dE0D Se70H 23eTOU
1548 444380 0485 84800
LEwTE 29 22D 0,600 20280
Th=108 40, 780 (o530 30.800
Frofile IX 015 4@.“" Gefl0 2Le32)
LR ) b3eBED D122 BT et
FowiD8 83506 D240 28,228
Profile 111 O=18 FLeBH2 6408 27468
18eaf 30,882 Q2D 3BeBYR
5w 406228 0,115 32,0886
8205 22,286 0e132 B3.862
mm 9-35 %0299 0 Q%ﬁ 24,195
15=45 Sk 405 DeE84 25,5629
4575 &T,737 0,275 20,788
PE=205 48,667 04267 S0.882
Mean.gf a1l sontbs

Profilde 1 FP1E0 DETH 22,087
Profils 1% 6l.b23 D130 26873

Prefile I1L 404063 D288 31,793
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anileslod

Aedd dnsodulie end Aeld soiwbiesilden and Scgouleoxides
salls enll 4. 2ro vaklon = 1800 mebpos and rof

TELE XX

&a
>R

2

14 souble  osjees

e Sauble duides

Profile and Depth (G} yu.03v530s sdlica 3

: ;

profile 1 0=15 44,475 04225 384760
1545 51,180 0,110 36,862
45-75 51,756 6,125 94,625
75106 50,790 0.2756 33,680

Profile II 0-16 41,225 04160 40,202
15-45 49,080 0,088 38,002
45275 49,2606 04198 26,116
752106  48.962 04208 854662

Profile 11T 016 42,220 0,262 41,218
1645 48,990 0.345 29,112
4575 48,202 0,126 37,225
76305 47,926 0.172 86,112

)it

%@‘u' 0-16 42,309 0,216 40,084
1545 49,750 0.124  88.222
4675 49,798 0,148 36,088
75206 49,218 0.218 85,104

1 Bent

srofile I 40,89 0,184 85,897

Prorile Ii 47,146 0,160  37.738

profile III 464800 0,176 38,415




TABLE H¥XI

WMW&MM

@g’iﬂs colloetod from clavekions LIOD netrss and
" Aold Sesqii-
Profile and Lepth {Cm.) heid ag%gﬁle oxldes
insolubles ° },fa %
Profile I Quld G0.E6D0 0.233 32,26
1645 87,8510 0,450 85,280
45eTH 58,105 025D 04,760
TE=108 5858 0,300 24, 500
Profile 1II Cwilb 47,998 04133 35,202
18wt 654,116 0,208 28,662
4BTE 56,992  0.163 27 465
V5108 55612 0,180 26,562
Profile 11 Cwld 48,392 G272 B4 F72
LEml BBe205  D.E06 28,118
48w 8282 0,282 £7.666
TE=308 £2:116 06245 DELTIR
Heon of s3]
2rofiles Oeld 438,996  0.813 46,498
1Bedb B5,616  0.288 07382
45?6 BEG.GB6  0.288 28,626
o 1% Gonppe OPI0B 57,749 0,202 26,424
Proflle I 56,178 0,338 26,687
Profile 13 53,061  0.188 20,495

Profile 1IX 53,808 00246 28,942




-

Elevation anc sesguieoxides were related significantiy
positive betwpen 600 and €00 metres (r = «0,98), 900 and 1200
metres (r = #0.852) 1200 and 1800 metres (r = +0.,766) and 1800
and 1800 metres (r = 0.448) but slgnificantly anegative at 1800
and 2100 metraes (P = <0.657 .

(vi1) pPhosphorus

The phosphorus status of the soils ranged from 0.091%
at 600 mobtres to 0,2037 at 2100 metres. The vertical dlstrie
bution of phosphorus down the profils did not show any razgular
veriation. The phosphorus content in the surfaco leyers increasad
progressively in the soils [rom €00 to 900 notres and then
decreasad in the solils from 1200 to 2100 motros. The relatione
ship betwoon roinfpll and rhosphorus was positive at all depths
&% ali elevations, This ¢loment showoed no correlation vith
clevation at lowor altitudes, but at highor altitudes, vi.e,
1500 and 1300 mebres, 1t showed a pusitivo correlatlon
(r = 40,571},

(vill) potassiun

ine porccntage of potassium as glven in Tables KAAIL
to XXXVII, ranged from 0.061% in the soils ot 600 metres to
0.5L5 in the soils at 1500 nmetres. Thers was a goneral Sendency

for the content of this slement to increase with inerease in



TABLE KXZI1

Profile and Depth (Cme) Pog 8 Kp L CadF Mo 4
profile I 0wl5 04121 0,077 04,033  0.112
1545 04102 0,090 0.017 0,108
4675 0,113 0061 0008 0,086
7Em106 0.000 0,388 0,011 0,065
Prafile 1I 0m16 Do116  C.072 0,006  0.269
16=46 0,202 0,085 0.076 0,023
45=75 0,108 0,060 0,046 0,112
75-106 0,030 0.182 0,035 0,076
Profile 1II 015 0,120 0.085 0.062 04185
16=45 008 0,092 0,042 0,162
45=75 0,218 0,064 04035 0,108
P5m106 0,083 0,062 0,028 0,065
Hesn of gl Froifes
0wl 04121 0,078 0,064 04186
15=45 04106 0,080 0,045 0,164
4675 G112 04062 0,025 0,102
75205 0,091 0,141 0,025 0,085
Haga.nf donths
Profiia I Bad07 DuI04  CHEF 04090
Profile II 04204 0,080 0,041 0,323
Profile IX1 041105 0,074 0,042 0,130




PDqy KOy Ca0y Mgh in the solls collected from elevation

TABLE XXXIII

1

>

0 _nmaty 3
Ppofilos and Depth (Cms) PePgh KPP # Ca0f  Mg0
Profile I 0-15 04140 0280 0,013 0,052
1Ew48 0,180 0,266 0,011 0,022
45=-75 0,189 0.202 0,008 0,080
75108 0,156 Ga«208 0,008 0,082
Profile 1II1 O=ls OwlD 0,264 0,053 0,062
1E5=45 Del23 0,268 0.027 0,112
4575 0126 0701 04,013 0.112
76105 0,126 0,802 0,007 0,112
Profile 1} 0-15 04148 0.242 0,048 0,081
pRst 0,168 0,241 0.021 0,092
45=75 0,162 0,222 0,012 0,091
75108 04161 0.212 0,007 0.082
Hoon of ell
Rrofiles
Q=18 0,138 0,851 0.038 0,067
1645 0,144 D.248 0,019 0,990
ABwu75 0,146 D0.211 0,011 04098
TE=108 0,111 0.2807 0,007 0,094
HMesn of uspihs
Proflile 1 Celsl 04232 0,010 0,081
Profile 11 0el23 0,266 0e025 .30
Froflle I1I 0,186 0.228 0622 0,079
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TABLE  EXKIV

Profile and Depth (Cm.) PO. 5 KD 3 a0 %  Med 2
Profile 0«18 0,174 0,213 0,030 G808
1645 0,178 0,280 0,028 04302
4675 G.18) 0.180 0,092 3,008
75106 0,167 0240 0.072 0.088
Profile 11 Q18 o P B2 G208 0,060 D266
18w4s 04186 $.872 0,028 0172
48«75 0.118 D142 0,081 0,262
762308  0.,142 D232 0080 D.284
Profile 11X Owls 0,172 T« 218 0,022 Q2885
1545 0,388 U226 0,048 00162
%"75 00125 G.l&s 0'042 Qulls
TE=108 04371 0e242 0,042 0,008
Hoan of g2} pEefilas
Q=15 04168 0210 0,087 Vo251
1548 0,172 04850 0,035 0e147
4578 L% 3z 0,160 0,038 0,158
75106 0.160 0238 0,038 0260
Hoon of bentho
Profile I 0,160 G281 06,086 0,188
Profile I Oelal G212 §.048 0248
Profile IIZ Ta218% 06217 D04 D168

24



TABLD

XXXV

_ﬁg! R’gﬂg Ga@g f§@0 in tho solls eollez:ted £rom

Profile

Profile III

?

and Dapth (Gn.) PPy 8 KPR C0 5 N0 B
Profile I Dels 0154 0510 0,018  0.062
16=45 0«l132 0.466 0,016 0.112
4575 0,140 04463 0,013 0,092
76108 04149 0.366 0013 0,071
profile . II 015 0.135 0,412 0,025 0,077
| 144b 0.122 0,365 0,014 0.146
4575 0,131 0,372 0.0  0.085
75306 Geld2 - 0,302 0,032 @i@?ﬁ
Profile I D=lE 0,242 0,380 0,022 0,066
1548 04136 04331 0,018 0,126
4575 0,186  0.312 0,014 0,116
75=106 04108 0e306 0012 0,082
0eldd D484 0,022 0,081

0.129 0e381 04012 04128
0a132°  0.382 0.014 0,098
o152 0e328 04021 0,076

Mean of denths

Profile I Oold4 0,449 0.014 0.084
Profiie IT 04132 0.368 0,027 0,096
Gel27 O« 350 0016 05.007
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TaBLE XKV

i%@m KDy Cady Mgd in the soilo colloetod £xom

Profile ond Dopth {Cme) Belp KOS5 cad® Mo 2
Pgofile I Gel5 0,367 Qadd4l 0060 0,062
15-45 Ded8% 0371 0028 007
AE=75 $e370 0,390 G024 0068
FheIE 8,178 0,435 0,016 0088
Profiie 1X Oedl $41865% D32 0043 §4063
Lomds 04,208 Ued3L 05040 Q080
BEXFE 04187 D352 0.082 0,078
FhwiOH Gel82 Ga392 002D 0,077
Profile 11X Twld G268 Da41E 0,048 0078
185wds 0.142 G.386 0084 0,022
HE<TH D384 OBl G032 0§,088
o306 0126 D.378 0,082 0,068
Gelf $.363 D810 D048 0,087
3= Gel23 Bo362 0,022 £.082
GOwPE 0267 G384 0080 00
THe308 G157 D401 008  0.062

Hoan ey
Profile I 0,160 0,431 0081 4087
Proflle Ii 0348 G380 0.088 0,074

Frofile i1l o248 D324 0086 0.074




TABLE BXEVIX

MO, Cady Mg0 in the soils ecolleeted fron

34

£

&

3

2300 _rig!

SRR =LY

v

SE0

ol

Profile anu Depth (Cme) PP % &PF 0 F M3
Profl le X Ouls 0.121 Ced04 0.026 0,108
1Ew45 0,203 048358 0,016 0,143
4675 0,244  0.852 0,016 0,008
75105 0,109  D.3085 0.016 0,086
Frofie II 015 0,112 0,350 0,046 0,119
16=45 0.085 04303 0,026 0,151
4575 0,282 0,902 0,038 0,108
76106 0,183 0,262 04032 0,084
profile III Cwlb 04226 (4365 04,018 06108
15=49 0205 04345 0,012 0,162
4578 G212 042 0.010 0,104
75106 0,802 0,34 0,008 0,088
Heon of all profilas
Owlb 0,152 0,376 0,023 0.2
15md5 OeBb1l  OWU3E 04018 0062
4575 04225  0eZ63 00F1 04060
T5106 0,188 0352 0,019 0,002
Hean.of Nepths
Profile 1 0,204 04830 0,018 0,109
Profile I 0,185 04233 (L,035 0,117
profile 11X DJB11 04344 0,012 0,118

77



/8

elevation with the exception of 1200 dnd 1500 motros,

Tho corralation betwson rainfszll and potassium
content was positive ald all depths of soll at all elevations
('x® ranged Crom «W.871 to 40,726},

(1) Goleivnm

The culeiunm content of soils varled from 0.0087 in
the solls at 900 metres to 0.063% at 1800 netres. The calelum
contaent deersased down the profiles at all the elevations,

The relatlcaship tovween caleium content and ralalall was
positive abt all horizons at all <levations ('s' rangoes frea
207 Lo 404804) »

(x) Mognesiug

The magnesium content of solls is presented 1In
Tables XII %o EXHVII. IThe veristion in magnesium contont
was from D.051% in the solls at S00 metres elevation to
0.2084 in the soils at 1200 metres, 1t tended to deerssse
with dopth in most of the profiles,

Tho correlation botwoen elevstion and magnesium
was nogative in the soils at all clovatlons except at the
elevetion of 200 metres vhere 1t wvos signislecantly positive
(r = 40,89
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The relutionship tetw.en rainfall and mignesiug was
negative at 0=16 cit and 15«48 eny tut was sigalfl cantly rositive
at doepor layers. ('P' ranged fpom 0,840 6o G.607).

111 Anelvsis of glay fracticn

The characturistics of the clay fraction of the
surface somples are presented in Table XAXVIII and represented
graphleally in Fige3d.

ay Silics

The highest silics content was seen in the samples
from an elevation of 2I00 wmetyos (43.55) and the lowest value

{25.1,5) was obteined at an elevation of (00 msbres,

B gamtog (4100

The highest contont of sluming wag Seen in the
soils at the olsvaticn of IV metres (34.88) and the lowest
value of 22.9% was noted at the slevition of 1300 metress

e} Izon oxide

The highest value of Fegﬁa {22.95) was found in the
soils at sn clevation 2100 mewres sud the lowest value (11.14)

yas obtained in the soils af an cleovation of 1200 metras,



Iv. Holsowlaz Matiog

The 810, ;AL0g ratio varied from 1.72 to 2,39,
The lovest volue was olioined in the goily % 1200 metres
cisvation anc tho bighest vulue was frund at 2100 mebtyos!

elavabion,

8304, Fegﬂs rotlo varied £rou 6.1l %0 8.73:. Theo
solls at €00 motras' clevetlon ba« thr 1l9wst value sad those

at 1800 mebtres? slevsblen hao tho hipghnast valuc.

5105 ROz Fabdo vericd st «dlly from 1.3 at 600

metres' elevation to 1.7 at 2100 metres' elewation,



PTaEbE XXEVIIZ

516
Alovation Profile 50 Feo 2 B
z Hfs Pa Ay ey Bog + Alghy
800 netres 1 2071 BB,E8 18.22 1.72 5.21 1433
11 3041 20,16  15.93 1,77 5.11 1.3
i1z 2B.51 27,51 13.12 1,76 Be70 1.35
800 motves 1 97,82 25,82 13,42 1.77 5.42 1.34
I 25463 24,39 12,95 1.8¢ 5443 1,37
111 £0,10 25,32 13,34 1.96 5485 1.46
1200 metres 1 25430 23,83 13.12 1.8¢ B0 Te4l
i 25,13 22.92  11.62 1,85 Be81 1.41
1 27.76 06.83 12,23 172 5.97 le34
1600 motres i 33,90  Z7.,15 14.94 £.00 5,97 1455
1z 33,35 D825 16.42 2400 8478 1.48
111 .01 27,46  16.12 1.91 547 1.4
1806 matres k4 37.84 20621 16,13 2eZ1 Ge24 1,63
iy 33.56 26,02 14.24 2.11 6.23 1,57
13X 35,94 28,82  14.59 2,11 6e73 1461
2100 motres 1 4B.50 34,45 ©£2.04 2630 5465 1468
1T 44,31 31,91 19.83 2,35 5406 1468
1y 42,06 .13 18.74 2,37 6404 1,70

LR
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Froparty (Avepage of ail profiles €00 200 1200 enn 180 2106
end dopths) @otres  wobPes  motres  meYros netres Betres
» Hoshogigsd Domnoeitlsg

(a) Goarso send & 3346 25,9 3801 2144 22,9 28.6

{b) Pitc sand 8 110 11,8 Blo3 187 oS 1.9

{c} 8218 Ted B 17.8 1%.1 17.% 113

{d) Slay 3 Aded Hled BB e 4DeB Lo 8]

{&} Orgonic mavier 4 4.0 2.6 B8 .6 248 Se8

1X.33in03s volus gonnkonta

{2} Apveont density 1. 1o 1.3 1.2 1.8 L2

(be Ateolute speelde praviby 28 2ol 2.2 2.8 2,1

Hinsdoun ;ratar helolng cayaelty ;’K&.E Del 34,8 D5 B49.3 32,8

(Q Pﬁrwwana of pore space @ 38 3205 A2,7 45,8 3843 Bde7

131 B . 843 Sel S8 SeZ Sed 507

v Jolgtups o Sl Te5 487 BFeS Tedk Ded

¥ Logs on &gnition # 1348 30,8 T 8.4 Wal 2.0
vi Carlon o o {5 219 1528 [+ 28] 2408 1.66 1-,886
Vii falﬁ!’?{j@ﬂ s o o Deld 013 Q30 Ge22 .22 Ce2d

TIIT  &/3 Boble « « 156 11,7 Bel e Tl Ued
Iz P, & p CadQ7? U243 Tel&d Del34 Da158 06202
x 3 ) 04089 o282 GeZi8 CodBD G308 o218
2z vad 04035  0.018 5,087 0,010 0,034 84023,
XIX 10 O Geld? 3,087 G768 0022 D071 0,114
JIIT 880,/ 61,0, 197 .88 1.80 2400 2.12 2437
A1V 510, /7 e?ps Se37 5.58 5.88 D78 Sedl 5085
B 50gfTe s e a0, 1033 L.32 e 1498 1460 168




DISCUSSION



DIGCUSHIOR

The present investipgation compriscs a study of the
affeet of elavation and rainfzll on the chemienl and physiceal
properties of the solls of the High Ranpes ik Kerzla Stabo,

The range of slevation covered in the study is {rom 600 meftres

to ZI00 motras,s The anousl ruindall of the region varies Irom

328 cms to 620 omay the highest ralnfall belag st the elevation
of 1200 metres,

Tho soils oxhilit s wide renge of colours such gs dezk
grey, dark troun, dark reddish brown, yellowish red anc dark
reddish broun. The dark colour of the surfsee hordson chenges
to red in the sub ssils The broun colour of the surface horizon
miy tg due to the presonce of iron oxldoes vith sccumulations of
humise  The colour is lighter at the aslevation of 1200 moetyres
and the intensity ofthe colouy inersagss with inerscse op
decrease io slovation, The higher rainfall gt 1200 metres might
te yesponsible for the hydration of iron oxides and the consequant
lighter eclour, Oralg and Hulels (1834) slso obassrved similay
conditions in Maurdtius soils and Riteher (1931) noted that
such gradstions of ecolour ars functions of reinfalls

Ths gemeral features of the solls reveal that they
ave of the lateritic type, The silica « zlunins moleculay
ratio of the clay of the surfacs soamples verles frow 1.76 to
1.86 as the clovation varies from 600000 metres aud from



1.91 to 2439 vhen the slvation changes from 900«2100 motres.
The lower regleons may therelore ie ennsidercd as consisting
of laterlites and highes ropglons of nonelaterites accoraing
to the dofinition of Martin anu Loype (I897). According

to haychaudhuri and Sulaiman (1640%, the silica - alunine
rebio of Iacian laterites may le evon higher than 2, in
that case the soils in gceneral has bo o considered as

laberites or as latoritlc.

The mechadeal anelysis dcta and tevbural classifie
cation of tho solls indicate that tho s0lls are either clay
or ¢lay loams. The first two layers (0«30 om. and 30«48 om,)
sontain tho highost anmounts of elay and there is a gradusl
deerease in the ¢luy content down the profile. Oimilar
observations vwers also made bty Bicards (1958). At 1200
uebyas tho clay ¢ontent showe s suwaen deerensc in the
intormediats laysys and the deerease continues to the jower
depthse The clay content of the surface sample is wore in
the profiles from olevabions other thon 1200 metres, Considure
dng tho othuer prop-riies of the soil also thers is every reason
to infer that this elevation is a critical one with roapact
of the physlco-chemical propertics of solls, Costin gt al
{1058 found in the Alpine 30ils such a oritical elovation
gtove asnd bolov vhich there was approcisble variavion in the
consent of claye The dato for clay smalyslis in this stuuy are



similax to those abtaanaﬂ by Ba.jagofpal and I&nani (3.963)
for fiilgiri soils, There 4s sn incyemse in the content

£ elay from 1200 metrss, where the rainfall 1s a maxim
to €00 metres whers the rainfsll 4s a minimum, This mey
be due o difference in the vertziéal trenslocation of clay
brought sbout by the differences in rainfall, Similar
bbs@rmémm mré &lso made by Govm&ara:{&n and Dattd £1swaa
(1968) in the soils of the Machkund basin and by Mahalingem
{ 196“) in nngm 90113. |

: .»‘me water holding gapacity is found to be highest
in the soilas davelopad at 1600 mér‘os and m'eing a clay |
content of 60.2%, The soils with the lowest .cmay content
has also the "3.§W$tﬁ water: holding éapaeit?; I% ean therefore
be assuned that the olay content of the soil 1s related to
‘the water holding eopacityuhich agroes with the findings of
Hohalingam (1662) for Nilgiri soils, Apart from this appar:at
relation, ’chor@ 13 no positive eorrelation between the clay
cemtam: and mﬁ.awra halﬂing eapacity which agz'&as vith the
viev of Sen and Dsb {1841) that molsture eontmts of heavy
soils may not Bave any relation to the clay contants

In the soils studied the porase-space varies from 23.8%

to 53.,2§ vhich agress with the findings of Burger (1923) who
noted that the pore space of forest soils varied from 28 to 603,



A positive correiation vwas alss noted Lebuson the ¢lay conbent

and pore space. This way be due Lo che lhrgo pronordion of
copillsry pores present in the flner fracition.

The loss on igaibisn which is en avsroximate measure
of the orgonie netter conbeoat is positiv iy corrvelased to
the elay contonts The osoler climate in thegse rogions might
have favoured o highor proauction of Orgebhic wattor, whish ls
¢aflectkod in the relatively higher values for loss on igultlon,
Mehalinpgan {3962 gloo found such welasions in Hilgirl soils,

The hizhest seicity (pH 4.9) is noticed at an elovatisn
of 1200 metros vhere the rain®sll 35 & oeximune The seilliy
con Lo attributed to the long enc continued leuwching of soils,
Thorefore it shodla bo daferred thot soinfoell has a more
proncunced effect then cleavabtion on the developmsnt of seldity.
Sindlar obsorvations bave also buon made by Hhonarad (1066) in
Mysoro soils and Hemblar (1368} in Mouras sclls. The couse
of high scluity of the soils nay also be attributed to the
higher addition ¢ orgenie mati.r and production of orgesic
aelds by its decomposition. Hosselman (1586) alszo obsorved
that forest solls developsd seiulty if the vrees cccupying the
land eontnined a lower amouat of bases.

The solls obudied are characturised by relstivoly hi her

avounts of carbon ang altrozone It bas Leen fouwnd vnat slevetion



has & significent positlve correlation to the contonts

of nitrogen nd ovganie cerion. This oay be cus to the bigh
uodsutre condent of ko soils whieh fuvours o vigorous plend
grovth and eonseruently higher orgonic ma’.tor produstion

ab highey elevablong, Purthoermore, as the olovation lucreages
the climate besones eooler vhieh favours accunmulation father
than bhumiticotion of organie matter. This cksorvetion is dn
agrownent with che findings of Jenny ond Roycheuehuri (1953),
Unpikrishnan (1861), Hahalinges (31968), fombiar (3863) and
Yijaya Ghendren (1963). The prosent invostipetion revesls
that nitrogen contunt of %he solls is hich end has o positive
correlation with rainfall and clew.bion vihich is in accordancs
with the Cindings of Alwsy (1816), Hlovers and Holts (3983,
Deoa (1937}, Ray Cheudhuri and Gon (1967), Unnlkrishnan(ls6l),
Mabaiingam (1560), Rey Cheuwdhuri snd anjeneysiu (1068), Ihe
orgenic carbon content of sthe soll profile decrcases with
depth at all slevations vhleb 15 eovidently aue o the vertical
sppnaloeation of orsonic mattor Trom the wpper to the louer
hovdzonz 1y leaching. Similar cbservgtions vore also nede

by Povers (1962) in foregh soils, Tho scils deveisped at
1700 metress which has the caximun raindall, contaln only

low levels of orgenic ecarbon ond nildrogen. 45 discussed
suprlier this dlowstion 33 a critienl one with gradstion

in coil propertios in both directions aau the low sontent



of organle earbon and altrogon esn only be explained as wae

to the khirh leaching eondlitlons prevailing at this elevatiof.

The annlytical data show that the earbonenlirogen
raotios of the sell varies from 4 to 28. sccording to
Satynarayane gt gl (1946) and Yadev and Pathek (1963) a
similar range 1s obmedrved in the uncultivatod snd Porest goils
of Indias, The kigh C/N ratds observed in some of the solls
might be due to the reduced activity of nieroworgznisms und:pe
the acid gonditions and lov temperature preveiling ab the
higher elsvations. Hay Chaudhuri and injansyalue (1965) also
got similar results in a study of the footehill soils of the
Hinalayoke

The present study shows that the ourfszooe soils are

song times richer end some time poorer in phosphorus, than the
eord. wponding sub sollse This is in agreement with the findings
of Jalker and Adam (1988) that a decregse in total phosphorus
with inereased degree of lesching was due more to @ deerese in
bulk density assoelated with higoer levels of organic matter
than to the actunl loss of phosphorus. The phosphorus content
of the solls varios fron 0,001% to 0.205% which agrees with the
findings of britomitunayagsnm and Koshy (1951) o r the solls of
Kerala end Yadav anc Pathak (1963) Yor the forest solls of Indine
At 600 %o 1200 metres, there is s positive correlation btetween
the phosphorus content and loss on ignition which 1s a rough



messure of the orgsnie matter content. The relation betwesn
phosphorus and nityogen is founa o be positive at €00 metres'
elevation and thera is no correlation betweon the two at
higher elevaticns, These clfferences can ke astriduted to
the d¢ifforencs in the quantu:z of organic metter naturally
added to thoe soidl and the varied neture of its docompozition
products at the éifferont slevations. In Hilgiri soils
Gopalassveay gt al (1968) alse found similar corrclations
betwean organie carton and phosphorus at slevatlons alove
1800 motres ano tetuweon nitrogen and phosphorus at altitudes
atova €00 mabtred,

The dats on sesquienzides revesl that they have keen
leached from the surface soil to the lower horizons in all
profiles exoept those develuped ab 1800 motres and 2100 melrog.
The exbtent of 1eaa;xix:ag of the sesguieoxides varies ai the
difger.nt elevations, Ehe differences may be attributed to the
ifferences in the auount of coumplexing mgeants produced as a
result of organie mattey deconposibion in the leaching medium.
{BloomPield, 19663 Thomas, 1964).

The study shows that czloium centent is highaest in the
surface solls aad it deereases down tho profile at all elevations.
\Puis obeervation tagrees with the findings of Bost and Zetterberg

€1932) anc of Themas (1964) . The high conteat of ealefum in
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thae supface o711l may bo duo to the accumatien of this

olemont through leaf fall. Blevablon hes no upproelable
influcnee on the contont of calelun exeopt gt clevabions
sbove 1800 wmotres vhieh rwy be due to the diffevaencos in

tha type of vegetaticn in the crsa.

The anelytical datas reveal that cegnosiwn eontent
has no welotion to elevation from 600 metres $o 1600 metres,
tot above that olevabtion there is positive corvslaticn bobwean
the tuoe. The relation Lebvoon rainfall and the gontont of
nognesiwa is negotive whieh msy be aue to the leashihg condi-
tions econsesucnt on & bigh reinfalle Tho leachinp of waghesium
by ralafell 19 o serlous problem affesting the productivity of

the galls of this ragion,

The oboervations have revealed that 1200 nelrss is a
eritionl elovalion from whore the Physleo-chemieal propevties
of $0.15 chenge In both dirochbions. It is alszo geon thet the
aaturs asd eontent of ocrgonic matber of forest soils control to
a groat eoxvent the distributicn traosformation snu translocation

of other mutrient slements.
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SUMMARY AllD  QUNCLUSIONS

A study haes beon undsrielten of the solis of the
High Kanges of Kerala Lo invoeatigsto tho influenes of clevation
ang Fainioll on the physiesl and chemiesl properties ofthe solls.
Ihe clevablons rrow which the solils vere callected varied fyom

800 metros to 2300 metres and the rainfall from 328 oms to €25 om.

The chisy fimdings sre summrlosd belows=

(1) The zoils oxhibit a wide renge of colours such as
dark grey, dark brown, reddish brown, ysllowish red
and dork reddish brown. The eslouy of the soll o
lighter s8¢ 1200 metres wuc o the hydvation Jfthe
sesquionides conseguent on the bigh rainfeall rece.ved
at this elevation,

{2) The surfaco hovizon generally conteins the maxium
ancunt of elsy vhieh deevesses with depth dowun the
profile., The transloeation of clay 1s meximum i
the seils gollectod fron an elevation of 1200 motres
vhere the highest amount of raindall is recoived, The
clay contaont of thoe soxls is correlatod to their watw
bkoladng enpogity,

{3} The hichest aelaity ls noticsd in tho soils developed
at an elovation of 1000 metres.



(4

{8)

(6)

%]

{8

o
]

All the soils are characterlsed bty relatively
higher anmounts of carbon apnd nitrogens There ic
gignificant positive sorrelatisn betwsen elevation
anu the contents of these elements. The organie
carbon gontont of the solls decrease with depth at
all elovationg which moy de due to tho effect of
leachings The earbon-nitrogen ratio varies from
4 to 2b.

The surfaca scils genersliy show a higher eontent of
phosphorus than the eorrespond ng sub soils. There is
positive coryrelation betwsen phosphorvs eontent znd
orgznic matter in the soils from elevations of GO0-1E00
maetras. The relationship detween phosphorus sndé nitrogen
is found to be pocitivo only at €00 metras.

The sesqui-nxides have been leached downwayd from the
surface 30ils at elil elevatlons exeept in the soils at
1800 metyes nnd 2100 metres.

The ecaleium sonsent is hizhast in the zurface soils and
it deoorsnsez down the profile 5% all elsvsiions,

The magnesiun conbent of tnd soils has no relation to
slevation from €00 metres o 1200 metres, but there is

a positive correlation atove that elevation. The magnesiv
eontent of the soils 12 invorsely proportional to tho
rainfalle
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{10)

\_41’}

The clay fracshlon anslysis has shoun that scils

are Iatevldsss oF Ilnbirivics.

The olaevetion of IR0 moltres vhigh hus the highest
relnfull is o oritice) oue us far as 8011  churachari-
sties are congerned bocsuse mest soll properiies

arc founa Lo be oither a maximum or ainisum af this

2lovetion.
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