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INTRODUCTION 
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'fhe a_ada of ~ ap-oteclmology reqtd.n 

acientific iDfo..-tlon of aoile. In tbe coateat of 

~_a1Dg preasun of popala~iGD OIl laaJ, thez-e ia n..s 
for: -.fJllaiDg {o'COC1uctiOD pe .. \1D1t ..... per uD1t tu. to 

.. et tbe 9J:QW.i.D; ._ of tbe populatiCXl. &011 

-,.,.-at .tl:ategJ. .. mut t.benfor:e be plAnned in 8l1Ch 

a way tbat. the WIle of aoila 1& DOt onl.y to f1.ll:'niah 

lJW11eCllate Deeds but. alao t.o _ue ita ability to autdn 

food pr:oc3,uct.1on. in tbe y_n t.o ccae without impa1riDq 

its fertilit.y. 

B •• ic atudt. OIl aolla .f the troptCtll have not 

received the 1d.ftd of pd._ity it d_erves a~ 'hence ve ue 

forced to apply many cOIleepte aDd 1*'8atices of tentP8C'8te 

.... to t~p1eal regiOJUt. Aql'OftClU.C triala are often 

wasted for vant of tnfornatlcm on soils as they can DOt 

be ext~polated too nadily _yoDeS the areas whee the 

~k i8 done becaU88 of t.he wiele diversity of soils. 

Tbe hi9h p1D!all aDd telaPCature conditione of 

Xerala atate U'e conducive fOJ." tbe late.r:1sat1oa p&"OC_s 

leaeU,Dg t.o tbe cJevelGplleat cd bigb.l.y weatbu'ed, leacbe4 
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all4 infenlle 80i1e. Laterite 8011e CONr neel'ly 

60 .Pel' cent of tbe total ..... Of tbe State OOCNPflDg t'blt 

m1cJ-land and Idd-upland n91". The ala.u.D9 .l'8t. a_ 

wb1ch f.e.t cower i8 nmove4 fOZ' cultivatiCIB aad oth_ 

puqM)Ms bas aoc:ele.catad tbe pcoaees of later1tla'i_ 

funbu atvrayat1Dg the pcoltl_. 'lbe lLigh cleMity of 

oultlvatioa PRctiseel 1D tbe &r:_ Oft11,.. t.be .... ,_ 

lD4el*h crlaIu:ac:tulaatlOJl of tbu •• oila fOX' t:be1. 

coDtlmloua and intense WI. eff1cl.Dt1y. 

&venlnC8 BuchaDen (1807) located the later1te 

fcmnat10D in the type area .t AngacJipuram, atudlee OIl 

various aspects of laterite 80i1 haYe been Cflft'1e4 oat .". 

several WOI"1caJ:s. Qopala8VIU8Y (1969)41 Bu8an (1977', 

Lonns (1978), Venuqope1 (1980) aD! _"be •• (1981), 

Mal11lr.U"juna~~~979) and 1Iambial' a& 11. (1979) ba ..... 1 .. 

carried out 4J8ocbelll1cal llWe8tigati_ Oft the C*RpositiOD 

of rocks 111 relation to laterite fnm "r1ou. loeatl0D8 

in lCerala. HoweY .. , IDdePth stUdie. on lat .. ita aoil.a 

derived f~ different .... __ ter1a18 bay. DOt beeD 

carriad out.. Tbe pre •• nt. 1mreati9atloD wa. tbani .. 

pl.aaa«i to cbBracterae tne •• ext ... 1 .. aDd .... ioult .... Ily 

im,POl:tant aoils particularly 1.D nlatiOll to ,be pu:e'* 

rock. The atUdy enviaaged the 'ollGwiDg aspects. 



1. "'_~pbol09toal ... , .. _ ef tbe 8011 profll •• 

2. Physico-chemical oba.acteristlc8 of 8011e 

3. BebaY10ur of lJrOn alld phospbona frecrtlone In I:elatiOll 

to geDes1a of _Us 

•• Hi_ral assemblage of fine saDd fnct10D 

5. Chemical ca.pos1t1oo of clay frect10a 

6. Claa.U1oat1c:m of 601.1.. ODd ... 8011 taxonomy 

It 18 Doped that the stUdy v111 prov1de adequate 

1nforation aDd a14 in explor1n9 newer .Yenuea 10 s011 

lIl8ft8gtllDel1t to fully exploit the potentials of these 801la 

for 8uste1nel! production. 
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RE\lIEW OF LITERATURE 



In this crbapt.r an att... 1. ... to nftew ill 

a 878t_tic -_r, the wol'k OIlft'ied out t111 .. centl!', 

OIl yaJr10u pbyalco-cbMI1cel obueotu1stl_ of soU. 

of tbe tJ:"Op1ca, plU"t1c::ul.a&"ly tbe late4'1te aolla. 

If'be location aDd 418tl'1DatiOil of later1t. 

_teJriala, accold1Dg to ...... (1970) ••• DeeD ..... id .. 

with t_pantun aDd a:e1Dlall OODdlt1ona tbat cbancter:1a. 

the earth 'a .urface betw.. latitUde. ISOa and "Os. 1ft 

.dBltlon to tbose plac .. when tbey bage been f0aft4, tbe7 

_y also be ex!)eCte4 at 1ocatioaa when, th01lllJb they la •• 

BOt Yttt been alsCO'lered, t'Mce _e erwiJ:'OlDental conditt .. 

suitable for their fo~lOD. !'be world c!istr1but.lon of 

laterite. weald tbarefoce abGw ..... of known 1et~tt. 

so11 ocCU'renae aDd aJr._ Wben laterlutton procees eaa 

he expected to t.ke place. 

2. DellD1tlOD aad nanenclat.e 

'l'he at.udy cd later 1 •• baa DeeD enga91Dg the 

attention of geol.og1stf> aDd otbac sc.i.ent1fts, the WO&"ld 



over ..,.r aiDe. 811Cba_a (1801) npoarte4 1ts ooc::aftenee 

1n tbe type an_ at AlllCra41:par_ 1n Xen18. Att_pte to 

"Bulat the ten laterite to l ... it" hardenet1 and 80ft 

_terlale that hard.D on exposure a180 failed, when 

Blanford (1859) aDd Hal"ris. (1910) .. spectiYely reponed 

matertala. The problela be ... tartba.l' c:ompUcated when 

alone could lead to suc:h t-=-- _. -aecrug1aous-, 

·s:l.11ce0t&8- aDCi -oalcarecN8- late&1.t. to .... 1be ftJ:'loua 

fo~ of the .. ten.al. 

!'arllDr (1911) abaDdoaea the crlterion of phplcal 

har6De88 of laterite in its natural state or on e¥POSUJ:e, 

and developed 8 canprebensi-.e system of nClDenc:lature oJ 

laterite 80ils on the basls of thei!' chemical compositica. 

He defined 'ftriows forms of laterites on the basis of 

relative contents of PO aell.et' laterite constituents 

(re f Al, '1'1 anil MIl) in relatim to silica. 

Martin and DoyDe (1921) put forth the chand.cal 

definition of laterite and ftlat~ soils baaed on the 

sillC8/alumiDa J:'atlos of clay frectlone. AccoJ:dlng to 

them, so11s ln wn1ch this .. tio was leaf> than 1.33 _91* 

!:Ie called laterit.e solla, fttloe between 1.33 - 2.00 



illCJ1c:ated let_itl<: .0i18 and ratio. aboYe 2.0, DOD.­

lateritic so1l1. 

PltD41et_ and a ........... (1946) defia.! -lateit.-

80i18 as profiles in which a laterite bon .. " .. foaD&! 

ana -lateritic soil.- as w..re in "hich thel:'e was all 

lIIDature 18t&&,1te hori_n ...... which a tZ'Ue 18t8&'lt. 

horizon would deY.lop if appa'Op&'iate cODditiona pre9aile4 

lcmg enough. 

(1962) s .......... ised the 

IIOrpbologlcal, physioal aDd cbemloa.l CODe_oPtS PJ:Opoae4 by 

vutoua s-.eaa:cheJ:a. AccOZ'CiiD9 to theH wos-ken laterite 

1s a highly weathered matedal, deb in s.condaa:y oxidea 

of iron, alUl1l1n1wu or both. It 1. nearly void of bues 

ana p.r:imary silicates, but it -I' contain larve amount. 

of qua&'tz and kaolinite. It is e1ther hal.'d or capable of 

baZ:-Sening on e~ure to wett1Dg and drying. The hard_tng 

proc •• _1nly consisted of cJrYs.1l1aatlon of aatrJ;iloae 

oxid.. aDd 4ehydrat1on. 

S ... re1 terma bay. been aoiaed by various w .... . 

for different 8011s which .haw .. ..-blaDoe to BUCha ... '. 

6 

laterite. 'l'hus ferruginous CZ'WSt& (Alexander alJd cady, 

1962), lDdU&'8tad horizon U.igD1en, 1966) anc1 })R&'Opl1Dtb1te 

later1te aDd are !0UDd 

1n tbe cU .• gnostic: boriaoD. 



3. ~eDt _~eJ:'i.1 ill nlatioft to 9 .... 18 of laterlt .. 

Clue (1957' CJeMtioally gzouped tropicall,. 

weathered 8011s aceozd1ng to the Datun of the panDt 

rock aad weatheriDQ conditione. 1f'Mn the puent _tar .... l 

bee 111gb e111ca content aDill tbe soluble weathering 

products are removed, tbll tareat 8111_ is cheMically 

atabl,. an~ there£on remains as quarte particles. Thi _ 

_ oil 1s filencally 8aDdy or (;u:: ... 11y. HoweY.&" I if the 

.... therlng products are noD-S01Dl. and relaiD, a. _,,,1 

materlal rich 1n 1.roD aDd alP'_' .. _ide., they 01". 

&"188 to br1ghtly coloured. ii .. gr:a1D8d &0118 as well u 

noClUla&' lat8&"lt1c gravels .. oelleDtecl laterit.ic 80ila. 

laccording to Satynarayana alki ttllomus (l~l) the 

laterite that was quarried extensively in Malabar bad 

originated from both gneissic and basaltic rocks of suitable 

composition. Climate end dl'aiDage played an important 

role 1ft br1nq1ft9 out c'heracterjstlc lateritic morpbology. 

Ste!l'henr, (l~61) J:eported t~t the laterites Ire. 

the tyu~~ loce 11ty in AngadipureJD coneisted of mottled 

•• eieular. lnduratec:1 horlzon uDder red earthe and c1 ... laped 

from qn.12111. 

Slva_jaslngbaaa .d. il,. (1962) Observed thilt the 

laterite could be foJ:mad OYer a va&-1ety of pare_ roou 

7 



caDging tn. .a1e no1ca 11Jra ._It .nd diOl'it. _ 
and 

ODe side to .cid roalca 11._ gnait. Peta. OIl tbe otbea". ,. 

In V--al, it woa14 appeaa- tat the prooe .... 

oi late .. Jaat1OD U'e .... 1_ ... aDd .... wi.apr" _ 

baaic J:'OGka tbaa on ql1&,n.-r1ab add roolca, but tAu. 

tea4ttDci_ ..... aJcecl by otbel: tactob, .. pec1ally 

geography aDd tempeE'at UI'e. %DdunterS aad soft late .. it. 

soils hay. been .. eport.ec1 on such zocka .8 QrazUt •• , 

9M1a. and 8chiata, tlma ehDwiatJ that laterite 801111 _7 

develop Oft all rocks cODta1niJII al.tDoall1cate Nnenla 

(8 ...... , 1962). 

laterite soils in allu.ia ana coll .. ia and it appearet 

that Whatever be tbe souna _teriele in which laterite 

8011s cSeYeloped an adequate supply of .. aqui_i48. ve • 

•• &eattal. 

"19m.n (1966) showeci that late .. 1te _t.r1ala 

mlght 4 ... 10p on 'f'Cl..Z'iety of pU'.- _terials prcwUecI 

there was a souna cd iron e1til_ 1D tbe ~eDt _t ... 1al 

8 

or in adJaceat higb-l,,1ug are .. fl:Oll wnich vate .. -9b* 

1ntJ:Oduc. ..equiox14e to the low lying pr:-x18t1Dg 4t11P011it8. 

As regard. al .... noua let_it. _t.ria la, it appeared tbat 

though the indurated for_tiona were atrictly relate to the 



process of latadati-.. tM7 .... _ cocreapoad to 

epecific coDl!lltlone of the ... 1_. 11_ accelerated 

dralna9t, delOftiaatlon IUld Inte.e cJeel1ication. Only 

under these CODCJltlons eaGlet CJ1ltbalte form, which waa 

the _at ccmatant canstltu .. t of al-Uau laterlte. 

BUdagh (1970) stated. that acld pannt _terial 

resulted In tbe formation of kaolinite wher:eas the basic 

mater:1als ce.ulted in vJbbs1t;e aDd lrOD com:eJIt of 

9 

parent _terial lal'gely ....... Bed tbe seaquiad .. ~_t • 

.... ll.ikar:Juaa al.... (1979) .tud1eCl the ...,.lt1GD 

of laterite aDd parent rock tnm cU..Iferent nglou of 

Kenla and obsened that tbe 1'_14\181 profiles over 

crystalline rock were muc:h IIIDJ:'e _ture tban tboae ire. 

sedu.nts. 

Greenland (1981) .. e:pofte4 that the t&'Opical .... 

earths aDd latosols wen h1qhly veathel'ed to the exteat 

thllt the clay fractlon conad,ned alaoet entirely of 

_olini te anO oxides of 1rcn and alGdllla. How ...... , tbe 

Influence of ori9lnal parent _terial often .nPH~ to 

pea'.lat in relation to pbysiCl8l aDd chela1c:al properti ••• 

AccOCding to "r.ya_~swa&llf aDd Ghosh (1985), 

tbe later1zation Pr:oc..... at 9Ci);Wro aDd graDOphyh rOCllca 



., .'1 
Iv 

llllCarala weee aildl.ac. .OUD1~e wea ~be f1rs~ cJ.aJ' 

lllineftl to fo_ ill U. ....... wbJ.Gh _ fUftbel' ..... l1aa~ .. _ 

Qave r18. to CJ1bba:L~e. "be .... the content of .mlle 

al __ & in the piIltreB .eMit. tbe futer the a.plett. 

dur1Dg weathering aDd ... la~1ft enrlcbmem: of lee- _Id.le 

.~nt8 wea _re if tbe1.l' coDtallt _a l_a :Ln .PU'eDt 1'OOlc. 

Bnmrner (1962) and A1uI (1970) vave .. tborOUfl'b 

cU,scassion Oft the influence of tGp09cephia .1te aD4 cIra ...... 

conditions on the colaa. ... iations of laterite 80ila. 

Upland, vell-4ralned 801la we .. e 'zoequentl,. ndl!1ah to 

redc!ish brOWll 01:' 'bnwrd.sb nd, "'aionally vert b&'lght 

..a or purpUsh 1:84 ..... be ...... 0010\11"15 (i~ t_ 
presence of • ~llydrated 1.coD cat .. __ tita in the ao11. 

In tbe middle and l __ -slope .oila_ ..... 1Bage wu little 

pocc.. tban in the upper alepe aD4 at.aDit soila. The 

hydnted iron oxid. 1D thue 80118 ".".. malnly goethite 

and lilMJU.te, and thelr pe'eaeDCe w" ",_pona1b1e for t_ 
c~nge :Ln colour frca nddiab 'browa to wara 'brown 0.1' 

oraag8 bI'OWD ana then to ,.llowtah brOWIl or even browD1ah 

yeUow. 'the CIOlours typical .f nduc1aC) CODdlticma ill 

8011. ".... the blui.h 9ft7IJ aat! 9-.illh 9rt1Y8 end _ut_1 

9ft,.. of Y811ey.botta. a011e. ..... .. aoloun auggest", 

prolcmgec! waterloqqill9. When the wat •• lOC)giag yu 
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1m:eDtttent or .8UOM1 ... in t'bat palrt of the profile 

when _tu table l1uet\at" inateed of \1Jl1foJ:'a ..,. 

colour, lBDttl •• were likely to be prot'lucec'!. '!'he •• colour 

ftriatiou of laterite Bolla with loc:al topography wen 

• U8.ful guide 1ft 8011 14eDtlftaatiOD. 

Acc:or:dlng to 8i .... aj •• ingbul G.I1. (1962), 

coDCret1ana v ... e formed by auoce.sive 4epoeltlon of 

seaqa1_.t.dtt !ll1aa ...... lop at ,be ,.... .. -sw:iac. bcal-1aoaa, 

while CODC&"etlon C0D8iat1a; of al,__ rock debris 

imprefilD&ted by i.rJ:\l91Doua sol"tiona occUJ:':l:'tlli at great_ 

depth. 

Laterite crusts are also lound on the sUJ:'face, 

but such exposures are generaUy attributed to erOlilOft. 

Laterite borlzca may or may DOt _ ge~ic:ally related to 

tbe lower 8011 'bOrl.:>rus. fti. layer _y be red ala.,., 

detrltal nodules or fnCJll8n1:. fr:oaa adjacent hlCJb lyi"" 

lanascape contalnlDg iateett ... llos of dislnteqratlDg 

laterite crust 1n wblch fre.h 8011. are forming or unit. 

cJegelcplDIjJ cODC1llTently with I80dern 8011 or it .y eveD 

be laterite rock or ou1ra... CAbn, 1910). 

YeDugopel (1980) studied the latente oate. 

iD Jfenla aDd .. ported a .... _ 1n tbe cb&"C8a kaa..cr: •• t. 

to ~ Yalley 1n tbe ca.. o:f YuJrala ana .i'orU9aahy 



tepoeequencee. .. ............ 11 colour of the "pPe~ 

ldd8lope .. .,..- .. ~_.tl,. nB. In the case of 

1 ..... slope eDd .. lley profiles the colour teDded to be 

CJftY1sh with dePth in the pI'Ofile. 

AccOJ:'d1Dg to SattwanuaJlUll ADd '.l'boaaa. (1961) 

the colour of !.at .. ita soils depaDded on the content a ... 

fOJ:IB of iron bydroaide aDd _Y .. wb1ch imp,,:t" the 

yellow, pink, b&'OWD aad &'e4 colO\ll:'8 to the Ql'OuaG _ta.x 
and eutby clay. 

Gapaluwamy (1969) reported that the differ:aat 

box-iaona in the latex-ita PZ'Ofl1e f~ Vulra 18 belong1n9 

to the tertiary becJe had DO distinct variation in colour 

even upto a depth of 250 .. aDd recorded a ccmatam: h\te 

of 5 •• 

5. Physical p.rC)J:)Ctt. 

5.1 Bulk deuity a~ MChant_l campositl_ 

12 

IIdr d...... (1966) 1n theU stUdies on cultivated 

8011a of Kerela found that tbe absolute spectflc gray1', 

and appenD' speciflc gravlty api)8&raCi to be e. fuoc::t1GB 

of ...... r: ,PU:ticl.ea of soU wb1l. water: bol.cli.Dg cape_ty, 

pore ..... ce, vol.u.e of apilM10n and 01:9&1110 carbon wea-. 

rel&ted to tbe f1l1_ .PU'ticles of the so11 botb ln quantity 

and quality. 



Ve.agopal (1980' •• pOrted • bulk deNJlty ..... 

of 0.58 - 2.00 91.3 for the .. ad 80il .PI"Of11e. lD a 

stUdy of l.ateritio cat •• in V •• Jcala ..... of Kezoela • 

• 81:9_.e (1981) Oft. stUdy of laterites sb0we4 

the bt&lJt deD8ity yaJ.Uea to Y&Q CS"CIB 0.76 to 1 •• 5 vial 

, ... dUfeJ:fJIK reg100a ~ ..... la. In gEtnet:aJ., the bulk 

density wu foUQQ to berea .. 1n .\lmn&r.f~ce boriaou aDd 

lowest: .layer of moat of the pa-of1lea wu found to 

poIISd. a lower Dulk dendty thaD overlying borlaoraa. 

aatyanuayana (1968) reported a text unl range 

between clayey and saDdy for: the hC1 801ls f~ ftJ:loua 

dlstrl«*s of Andbre Prad_h. 'fbe coer •• sand 'racti_ 

13 

va. negatly.ly COftelated wlth clay. Clay enc! silt eonteftt. 

weft posU:lvely co.related. 

llanic._ (1971) rePOrted a negative c0ft'81at1oa 

wlth clay and silt contents of different laterite Bolla 

of 'l'aadl Badu. 

U&'e9o aDd Hollies (1917) abserved tha.t. t_ ao.u. 

fram gJ:'anite and gaeJ,aa had ... j,a.1veJ.y b.1gbe .. propon1oaa 

of c:.rse saDd aDd clay aDd 1., Qootent.a of s1.:i.t rej.J.eamv 

t.he .(Z'eciO'liDaDCe of quartz eDt.i feld8jiJ1U:' ill t.ba1.c' ~ 

aterials. 
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Ali (1965) -"I'ftd • benefic1.l effeet of 80il 

O&'98n1c .rbon in ....... 1., 80il mot.tUft retent10D 

c:hanet.en tn:espeat1_ of ,_ textuze aDd ....... log1cal 

CQIIIK)81tion of c1.ap. OJ:vaDic oaC'bon aDd •• a11able mo1atve 

were fouDd to be poeit1 .. 1,. oOl"rel.ated. 

'1'bulaaee4bu&D (liSl) •• port .. 1& the cue of 

lat_ita 8011s of Kecala. ,_, .,., of tbe available 

water was rzgcwed ., • t ... i_ lea. tban thr .. ban. ~. 

than 50 pe&' cent of the •• a1l.eb1e _tar ocwrhd _ tb1a 

tension. O&'ganic caJ:'bon ... fOUDd to haft DO bearing _ 

the 1I018t","8 ret eat ion .t ft&"ioua tensions. The cOlftea 

of clay 8bowed 819DitlcaJK pos1t1.e correlat1C1l w1th 

l8Oi8tura CODtant Of fi_ eanh frectioNi at: .. rlO1l. tanaloa. 

ranging 'W'CIR 0.' bar to 15 bah. 'l'ha .ffeet of Bilt ... 

• icpa1f1 __ ani! po~lt1 •• at t.1I810J18 hiqher tban thne 

hars oDly. Significant ..... t1 •• a.relat1on was obta~ 

betWeen tbe contents of cou-ae fract10ne (fine aDr! COla." 
saad) aDd. lIloistun reteDt10D at cU.f'erent tenstone. 

aaettD (1985) "."ad a poeiti •• cone~t1oD 

__ ... "iatun ... atent1on at 1, a. 5 aDd 15 ban .ad clal' 

coateDt in ..s 8011.& fJ:Ca Cltf' .. eDt regtona of lte&'ala. 

HiCJbly aign1fioaD.t positive coZ'"..lation wu abta1ne4 

between clay aDd 11 ))ar mota'... c.- • 0.590**). 
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6. Total c~cal 0 ..... 1" .. 

... Dic" (197') ... &'ftd the all1c::e cant.Dt in 

surfaGe la,.... Of late.l'1t. 8011a of 'r .... l .. 411 to be 

80 peX' cent which hGIIeft.c' ...... aed. with clepth ill moat 01 

the profile while otben ahawed DO dd1n.t.te tnDd 1a 

y .... iation with dePth. 

&1ad.1& .. o.b&...,&'i08 18 tbe coKent of s1U_ aDd 

diatX'ibution 10 the pzoof118 w1th depth haYe i»eeJ'1 npoft" 

10 tbe ncl solls of Jterale by .. attn (1985). 

Venugopa1 (1980) fcane! tbe '820S conteDt of a011 

prof lIes of Vukala topoeequeDce to nnge bet_ell 1.16 

per cant ana 10.93 per ceDt. ftae Al 'l', content vad .. 

!rcaa 3.13 to 25 .28 PIX' cent.. 

Bhattachu'ya a Al.. (1983) i.1rwtstlCJ8tlft9 the 

red so11a of RBrnata'- deriY" .coa ;realt. gnei •• 

attzolbuted bi9he ... valu_ of 'ota1 "20, at 1awe ... dept_ 

of 8011 to P84091Dic faft.a. Tbe total Uon coot_t 

varied f~ 7.l to 29.0 paX' cent. 

Bastin (1985) obae&'Y8d tbe ~.n1c oa.w:boll ..,.,. .. 

of ncI ao1J.a of x..nla to nave :betWeen 0.17" to 0.742 

per ceDt aDd DOted • ateady cIeoJ:eaIse in organic GaDoa 

content with dePth in the profile. 
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Ra9VaJ (1981) .. poneeJ a decr ..... In total • 

wlth depth 1D the _ .. of lattarlte aol1 profiles of _&qai. 

~. 8IId adt ____ yagaa (1961) fou.nd t.be 

lC:.u'ala to 

vU'J' tJ:CIR 0.024 to O.ast PI&' __ • 

Halj,m .. M. (1963) iDYeattlvatiD9 the potusi.wa 

status of the Uf\R ao.1la f01lDd tbat total potaaai.1IID varied 

between 2.5 -./100 9 ln COUse text_ad solls to 15 .... 100 9 

in fine textured solla. '1'he total potesslwa cont_t wu 

highly correlated wlth tbe clay percentage end excbaft9lllble 

potassl •• 

.. saen (1977) obee"e6 that tbe calcium ana 

-9ne81- status of latarlte so1ls of JC'erala were very poor 

botb 1n the SU'face and subS'U'face layers of tbe sotl 

profile. Ifotill oalc::1\a lncnased with depth vh11_ -CJD8a'­

showed a reverse tJ:eDc1. 

At.c1IDacl'alea aDd .. ' (1973) J:'eported a positlve 

COJ:'J:'8latiOD between totol iroD aDd 0&lI611ic: matt~J:' ooataa 

of soila. 

RaJayopal.a.n (1969) J:'aported tbat the total _ug __ 

in JteJ:'ala s011s 1"8llged !rca 103.8 to 9500 ppa. 
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Bal.a9tln aad ..... (1972) _ •• tUd7 of ...... 1 .... 

• 00ls obaerved ...... , ..... C\IOI:r.latlon :betweeD _ap_ 
aDd ftDeC' fractlou of , .... 8011. 

6.1 jill aDd oat1. ___ pcopert1 •• 

",~l ..... (1117' iD • _t\lcly of _te .. u 
.0118 1. tbe appe&- YiIIdII.rU plaMa\1 iowad tbe cat10ll 

_.baDge _pac,ty to 1 ....... 4owDalope w1th i.nc"_. ia 

clay co_ent, ~ the ftt. of 1 ... __ • v .. _c:h ... tbaD 

what could be expected fnaa the dOUBt of cla~. 

cae (IUI,CIW:) of lated.t. 80il of ADp4ipu.ralll to .,..~ f.-

4.5 - 5.a ";100 9 1ft tlle profile. '!"be Ya1ue for the 

profile .ram ~.a .. qod .~.as 2.5 - 1.0 ~100 9. 

OIl • .tat:1y of the ft4 latOllole of SrilaD1ca. 

De Alvu ad Pluth (1976) ab ......... CBC (-4c:a.c) value 

nnglag f .... 2.6 - 4.2 JDe/100 9 fo ... Ge.Jabuze .. ri •• wb1l.e 

f_ W1l~ttu •• 1'1.e tbe YU1_ .... 184 feem 1." - 2.6 -./100 I. 

GIIUIn aDd Ghoab (15)85) .... poned a cae: &'Gage 01 

10 _ 22 -./100 9 8011 w1~ Qaat' as the d_i_am ~aJ:tle 

_'ion ill tvo 8011 pJ:Ofllea ... DlauladbaJ: &""clDfle of 

aaicld..le fU ... l..iU. 
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Yeau.gopal a. x..ll7 (1976) obadY. U-t to. 
red 8011. of ..... 1& at"_ wen pGQC' 1D .... _able INa ... 

'the occUl:'rellC8 of :bues ..... Md ill tOe 0J:d._ oj .. ~ > 

Jagaea1ua > pot.aaaium > aoc.U-. The catiCD exchange 

clIpl,cd.ty hDJec1 fnm 1.63 -.'100 9 for leted.te aolla. 

In laterite proflles. calcium fo~ the l*'edNdnant 

exchangeable baae followed by -9De81_. 
~flle anal,w'. of aelected Qx180la and Vltiaola 

of South Meriera by BaftCJ'he. (1981) nYa.led tbat the 

<>Xi.ols and Ultlsols .hcMl4 .xt .... 1,. low pH ".1 __ 

throughout the profile (3.7 to 5.9 lD 1.1 soil vet .. I'IltSo). 

moderate 8011 organic _t:teE' CGIltents .. hiGh levels of 

excbaDQaable al~_ (0.2 to 11.6 1IQ/100 g), 1 ... 1..,.1. 

of exchangeable calel_. _.-81_ aad potasaium aDd a 

low effective catiOD exchange eapadty due to tbe lCIIw 

actlvity clays aad a h19h JII'O.PO&'tiCID of the ex.cbltJJ.ge ait .. 

aaturate4 by alwaiD1l1Dl (3 to t8 pel: oeat). 

6.2 IJ:'OIl fnc:t.1ona aDd a=1.. 1.I'oD J:'at10 of solla 

BltllDe aDd Scbwen_rm (1969) reponed that tbe 

lrOD. alwa1nium and manganese were qreatly affedlt d __ 

the ~oce8ses of,so11 profile geaeel •• 

.J\to .G 11. (1914) CIb.eft'ea thet: the 8IIOunt of 

amorphous iron ox1c!es of "'1fl801s ana O1tls01s deri'" 
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fnaa acidic: pIlZ'eftt z'OCIb of w •• t ~1oa wu re1et1.e17 

amall. The CODteat: of .. late a:&tnotable iron o:x1c!1ea 

1n theae 801la I'BDgeiIJ '&-fa 0.05 to O.2opeE' ce&*, whicb 

CGIIlpr1aed 1_8 tban 10 peE' ceDt of the total fne 1r:on oxide •• 

DIlaiel ... Al. (1975) peftul_.a tlat the vetea­

table history and .. lMed Qd4atlOll E'ec!!uatlca regime of 

each alte was bellewc1 to be the -jar factor 00Ilt1'0111D9 

extl"8ne})le iND. 

SolwertmaDll aDil -.rayl_ (1977) nported that the 

solubility of iJroD in ........ o.alMo. ao1,*1oa expE' ..... 

• a tlW active UoD ratio, "'0"8. _S WI ..... l.ly 1Dt8.l'~" 

as 1ucU.catiDtIJ tlw degne Of C&'J'8tall.1aity of iron oaid. 

111 the aempJ.es. 

~a 1n the acU..e lron ntio with depth ia 

the p&"ofll. vas ol'aae&"f'ed b7 I'uo (1981) in aolla of .... , 

Afrlca aDd was indlcatl.,. of the greater czyatalUn1ty of 

lron OXide. ln the au'belll'face hor1acaa. 

81attaethaJ:ya G Al. (1983) raporteC! that the 

c1tnte b1cecbonate d1tblOD!te ext~etabl. iron cont~ 

1n rea s011s of ltarnatalca d.-1ved frail CJJ:8nitf? gntd .•• 

ranged f~ 0.88 to 4.37 ~ cent a~ const1tutea 20.6 to 

73.7 per cent of the total 11'OD CODteDt. 



Ar<'utno .. Al. (1984) &"eported that the ,..latt •• 

8C1e of 8011 could be est1mate4 12'018 the .~ of 1 roll, 

extractable by dithlordte and oxalate. The 181:9eZ' the 

proportion of total iron ext&"acted by theae rea98Dta 

especially by ditb1on1te, the old. the ten-ace w ... £.. 

'I''be pz'Oponlo lW of total 1I:on exU'act.ecl by dith1oa1t.e 09'_ 
aDd a),)oye tboae removed by oxalat.e alfend tba beat. ...... 

fo&" diaorim1Dating tbe age. 

AI'~1no G A,l. (1980) worki.ng on 80118 of 

northem Italy observed increase in the '.«".t and J'ed,­

'."'.t. rat.1oa with 8ge of the terrace. hrther the 

minenlogy of the clay showed daniDanC8 of 211 sa1nel'8la 

1n tlw younqer 'OrOf11e and abundanoe of .ol1ft1te in .... 18 

frem 014er terraces. 

6.3 Jlbospborus fractioq 

Many workel1a utilised t.he d:t"ts-lbutioo patten 

of forra of P as an indloatOZ' of intensity of 8011 

weatbeJ:'lD9 and deVelopmera. 

CbeD9 and JacUOD (1958) postulated tbet 1D. tbe 

oov.r:ae of cbem1cal weatheJ:1ag aid soil. ".lopme'* f C ... R 

would d8Cl'ease QOos1ueJrflbl.y followed oy Al-.P J:'uuJ.t1a9 

in an incr4JIWe oi .... ', occl.udecl j), ..... nd reductal& aolwue R. 

In t.wo lat.oaol.a they foUild t.hat. inor9f&D1c .Ii' 1DcJ:eaaed ... 



the o.rdu ea-p (~), ~ (0-.), h-P (10-1.) aDd 

ocel'tlde4 ane! I'eCSUGtaat eolule P (--'BIIU. 

_ok (19',) oeat_olated IIlin1awIIl centeMe of 

C4a-P in aol1a of aayenaed ... thH'1nq aDd age. lU.q~ 

conten'a of Al-P ill nlatJ.. to «*her 'J:8.ctiou 1D1Ucetea 

1 ... a4Yanced atate cd .. tber1DQ. 

Juo aDd BUg (1~68) pc'OV1dec:1 evidence to aupport 

the CODGept tbat _101_ phOapbat. 1a ao11a vae of 

I*'imur 0I'1g11l aid tbat UoD aDd al.Ulllim.wa pboapbate U 

contrast "ere la.c'gel.y of secODdazy 0&"1910 fo.cmed 10 the 

COUl' •• of geological aDd pedological weathering. As ,_ 

vere foJ:lllelS, thUe ... a teDdellcy for t~ t.o beCGD • 

... oc1et.ad wit.h clay fJ:8ation, because of it.s large 

surface ana • 

.. ,.1'8 At Al. (1969) ani! s.olt (1913) brou9l* 

the fact that raiJucrtant 80luble P reflected the • ., of 

tbe 80i1s. 

Williams and WalkeI:' (1969) and SlIe()k (1913) 

reported tbat a. c~t_1 .atbering ara4 Foil 6Welopaent. 

adftDeed. the occ:luded P vould 1Dorea •• at the eJQ.»u. 

of Cl.l-.P aDd AI-Jt. 
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Aa JIll anil cKher 101l1c cculceDtrat1ON1 change 

wlth .011 p~fl1e atW.lopnent. fODD of P alao cheng •• 

"'ally a. pH clJ:'opa with 4..-elopleftt, relatively 

.oluble fOJ:'l8 of P deanu.. ana occ11lded f ... lncreu ... 

consequently) relative q\lBDtitles of P fO&'M ean. .e"e 

......... of .011 &Jvel~nt: "-ck, 1913). 

1Ia1"r anti Sye" (19'6' reported that the 

trarutfOJ:lD8tion and loa._ of P duriOV pedoge.a1a voul4 

be influenaed by the nature of the phoaphorua in the 

panM _tar",l. 

,. lUMnlogy of flDe aaad 

hoIa tba JI1De~loglcal atUdy of rock ancl fiDe 

sand fnc:t10ft8 of V1Ddhyan _o1la of .Minapw:, &1ngh aacI 

Qaft9~war (1971) concluded that theae 8011_ wen of 

reaidual nature. '!'he 801ls of Chopen and Dudhi repre8ellt1ag 

the lower ViDdhyan .Yllt ... were fODlled from different 

types of ~8IIIOrph1C, •• U.mentery aDd 1peowl rodks. 

ouan. COD8tit~ed the _j .. fJ!'8ction of the fine .... 

of maet of the.e solla. 

Sarkar an(! Raj (1973) CIJIlrrlec! out mlnenloqical 

atudie. OIl tbe fine aand fpctions of aClale 801la of South 

India aDd obee ... _ that tbe aiDllrals w ..... g.ne .... lly ill 



COIdOftl1ty to the paC-eDt rook. ~CD bear1J:Jg a1Daral. 

wen ap,PCec1ab1y h1Qh ill late&-i.te ,,:lth UplCIlDite ))eiag 

abu'i'.tc:terist1c of low 1..,a1 lataJ:'1t... ZinoD". ilWariU1J 

pr:aaellt 1B aU 8011 gzooupe. 

lUaenlog1cal analya1a of fine aaDO fraGt10na f~ 

n4 1&t0801. of Sso1,.Dlca conflzmeCl that paftllt _tulela 

"ere Wllfocm wlth depth ana within tbe aeri .. bat diffe~ 

allOft9 the 8eries. 'rbe _so COIIPlete a.enee of weatbe_ltle 

JIl1De1'81s indicated illtenee .atherincr eltbez' before c1epotIltiOft 

or during s011 fO&'llation (D. Mwu an(l Plutb, 1976). 

MaDic'" (1977) "ol'ldng on the laterite 80ila of 

'ramil "dv. aba.ned quarts a. tbe 4t81Dant: aiDeAl in the 

l1C;ht lI1De .. l su1te. In tbe beeYJ fractiOft ..... tit. ".. 

predcad.DIUlt. follOW.a by l1mcllUt. aDd .!roon • 

..... wmy .. u.. (lSI1S) atudy1119 the celat1OD8hip 

between 98~pboloU, cliat1c h1ato.r:y aDC1 format1ca oe 
fen:ugloou ao1la of KyaO&'_ Gba_nad t.hat the aaDd fract10a 

nfleatad the nat ... of the pareDt J:'OCk viz., ArCh_n 

pel... The send fra«*ion of tbe feft'UgiDOWl layers had 

cons14erable emoum:s of __ tlta. 

lluaU .. Al. (1978) repol'ted quaUtatiYe a __ Int 

behiHn the ___ logy of I:OCk _plett aDd 8and fract iou 



aI ao1la "iw4 Ina t~ ill two topeeequeDCea ... 

aoatbal'D taU.8. !'he 119M: !net1en w. dca1natec1 bf 

qual'ta and acae leWs .. !".. 'l'he baa.,. _DUals COM!..' •• 

_1nly of biotite ant" _ ... t1te. 

Veaugo.-l (1980) ",port_ a ~DGe of 

quaJrtc ill light a1nenl fraction of the letartte .. ila of 

bale. The heavy ad.nerol auite coDSlated of 1laen1te 

1.--.-, __ t1te, cucon, rt*1le ilDD 611.1S.aite. 

s.at~yua (1968) repor:t.a4 tlat ailica OOJd:ent 

of clay fraftiCID of &'eel 801la of And_a -PraCleah J:8l1ge4 

fJ:Ol1l 30.20 to '1.90 per cent.. 

tyer (1919) reported that a111ce. contents of 
I 

J:'8d 8011 clays varied fraa 31.'1 to 32.33, at VU"lrala, 

33.33 to 35.11 per cellt at Pi11code and 33.90to 36.20 

per cent at PatohalJ.o01o. 

Liasonita (1960) aaed the s111ca aeaqutoxUe 

rati08 fOI: obu'aGteriaiDQ the olaya !I'UI ... 45 eu:tha of 

Italy and !oulll the "alu.ea to nnga fRIll 1.60 to 2.09. 

aou. and solmy.Leu.£'gh (1~69) reported tbat 

when appUed to .,11 clays. tbe .dulness oi tbe ratios 



11ke Sl0i'l203' Sl0i'A120, bad __ wl_h ftzyiaG a.he. 

of acceptaDee. They .ppeal'eC! to be IROn hleftftt •• an 

index of pedogenic p&'OGess ••• Decna81D9 SiO~203 ..,. 

8102"A120, with depth 11'1 the pede wen 1Mt11eYed to be 

1Dd1cat1Ye cd ~nt of aluminJ._ aDd !roD OJ:' clay 

m19ntion "bare as increasiDg .. tloa ... 1nt_~ecl .. 

.,. •• ant o! .11ica to lowe~ .ept.h ill __ pedOD. 
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A __ (1970) stuclyiag the pbya10al aDd abe.ieal 

propeRl .. of Teall 1la41.l 801la hpoJ:tec! a a1Oaf'&201 ntlo 

of 1.97 for reel so1ls and 1.23 fOJ:' l.at:eritea. S.1gn1flca_ 

poslt1Ye correlatlon vas obtaiDe4 bet:ween clay COJ'lteat 

and s,10r'RzO,. 

Man1c'keln (19'7'7) wor1t1B!:J GIl laterlte so118 of 

'1'aJD11 lIatlu reported a sl11ea .1_i. 2'at10 of 1.57 to , ••• 

• 111ca/1ron 0Jdc!e I:8tio of 3.96 to 12.43 and al11-.1 

•• equ1GK1ae ratio of 1.12 to 2.71. 

B19baa al.1l.. (1978) hpozted tbat a.-uats o! 

iron, alWliD1wn and •• pecially silicon extracted wlth aci4 

.....,D!um o.a.late were •• lectl .... fOl' 8IIOrp11oUa UOD 

COilPOwKi... It was ob.eneCi t'bat ODly leas than • ."en pu: __ 

of the free .i.':OD in tbee. clap oacw:nd 111 DODOI:JISt.al.l&_ 

foJ:'W or aiBomena state. 'fbe 41tbloa1te - cit.:.t. 



.1CaJ:'boDa~e axtraotGl;)l.e UOA CODt.enta of dark rac1 Ua~oa 

aDd ftCI yellow Uat_ wen 10.8) aDd 1'.17 per c.­
r:.,Pect1vely. 

Greenland (1981) was of the ,,1 .. tba~ the fne 

iron oxidea of the clay fra.1ena of hUllli4 ~J:Op1.C8 act.tId 

as cement1ft9 agents, atablU81D9 thei ... poroa ity aD4 

theae soila popeased free dl'8inaqe chazecteristies. 

&&vueD (1983) obee"~ tbat _..,. s011. of the 

tl'Opiee were dcad.nated by low acrtiYity clays and lad 

effeeti~ cation exebange capacity of l •• s than 12 _/100 '3 

eol1, if eoil pH was l.~s than 6.5 and had CEC 1 •• 8 than 

16 ";100 g clay 1rl 1J. _,OAcat pII 1. Sane Of theM lc. 

actiVity Bolls wen OJd.eols 'Whil.. otba .... wen Vlti8ol.8 

aDd AUtaole and ..... D ZDCept1ao18 aDd MolU ••• 

lD eu:l1u clas.U1cat1_ 8yat_ 01 _., 

COWltri., .. t Qad.&ola ..... cal.led lat0801. 'fh18 tena 

we. coined to 4_igoate all -_1 80ila bayia9 t~ 

cJoJdaaat characteristics witb low 8111ca lleaqulox14e 

ratio, low bue exebangs capacU:y. low ac:tivity of clay. 

all4 low cont:ent of we_hera})l. 1dDen18 CKellogq, 1(49). 
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Maillde. (1961) ... aye (1968) ie!lceted that 

tbe laterite soil ccald ~ UDI5_ .U:her Oatsols, 

Alfi.ole. Ulti.ols or Jaceptleols of comprebensl •• 878tea 

of cla •• lflcat10D. 

MaD1cluU1 (1977) 9r:oaped the .ut COIlS. latu1t •• 

of Tamil. IIl11Clu i_o OXlaol.a, AUl.aols aad Ulttaol.a. Be baa 

iQ.l'tber repo.Red t., the _t cd tbe 8011. stud1ed. ooalCi 

be broug_ ..... .P8~J:Opliat.Ai_ .~oup. 



MATERIALS AND METHODS 



'fhe 1 ••• tlpti_ GaR'*' eMIt ln tbe pnM. 

at.., .. la .. _ialy to aix la_ ... ,,- •• u ...... ,.. 

clUt.ft_ ,,"Dt. _MwUlla 01 .... 18 i4eatUla4 u1ag 

a011 __ :pee,.'" t.y tbe ._1 .UYey VDit of ,_ 

De ........ - ., ~1cUJ.t ........... a_h_ .,be._ 
.. l.eete4 ,_ tbe -11117 .ft IaS,,_t .. iD the map. 

1. '1.14 .'114'_ 
'the .... 11ag ..... ._ •• lected aft ... s\lI'ft7 of 

late!:"' ....... and 'd .. lfl ..... of the panat nclt. 

Ifhe aol1 •• 1_ mapped iD the ana ... thea i6tDtlf'" 

'I'OID the .011 _p. JIJroftle pit ..... dq 1. t.he ~1_1 

...... ., _a:phol.evi_l ... , __ wn ebeewec! ... ne..a .. 

•• peZ' the 8011 S1I1'ftY "'_1 "Lao, 1910). 'the .. lieat 

... tuns of tM anu til ft.'" of location, p'lrJw1ciAJ:aplaJ', 

....... "e, yegetat1_ ... 18 ...... n .1.0 ........ . 

"be .. pbolog .... l ..... 1 ...... of p.cof1le .......... n'-l 

1ft AppeD4t.x.l. '1'be ~. __ ~pbD1ou of t)ae .. 1 

pnl1lu ,. 91 ... b «fable J. 
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After ....... 101 ..... 1 _l.ti_ of ,_ pcofllfNa_ 

.ot1 MlRPlee npn ... laq the 41ffel'8M bon.aaa 1ft a 

proflle we... ool~ed 'fIIt la)Jon'.,. ... _natloa. C .. 

• ..-pl ...... aleo c::01l.ecte4 I..- .. ch .. f.scm 'OJ> 
d.end.nation of lNlk de_"y. Tbe pU'ticulus of aeap1._ 

collect_ u:. pn • .,.ea ill 7UJ.. 1. Rook ... pl. aDI 
\ 

lat •• J.t_ ~ 84jaceDt. qMD'i.. ... alao col.i.eGte4 f ... 

clUle .... At loca' .... f. la .... toay obaa_uiaat1en. 

a. la~.to.cy at.Ii ... 

2.1 .... pa •• tiOD 01 .... lea 

The 8011 ... 1 .. oo11eotel wen air dl'ied, giiOUIIId 

with a woo ... _llet aDd ....... tbrough 2 _ .:1. .... 

23 

If. sl .... ....,18. a. _11 .. the 9 ..... 1 weft ftl1iaeCI for 

fuzotbM' 8tudle ... pal'ate1y. 'the bud leterite. were f"UIIJ 

1ft • Mrta. ana .a.ed thro\1gb 0.15 _ .1.... The I'OCk 

100 _8h sl..... 'l1le pow_wed .... 1 •• Weh ut11iaed ,. 

funbe&' aDlllye1 •• 

1.2 _a1aal propens... 

'fbe panicle .,_ cU •• ~1oa vu our1e4 .. ., 

tbe IDte .. tio_J. ft...-,. lfetbOd (PipeS', 1942). 8W.k 



.,.ble 1. Details of PI'Oft1e .... le. coUe." 

Pnfile Sall .eries 
Ro. 

I '-'hoDDacllal 

II l<oot.ala 

III AnJ .. 

lCa1lJ1'ku1aa 

V MaIUl1ll' 

.. .-.... 

Locatica &aaple 
(atstriet) No. 

'rr1veDdr1a 1 
2 
3 , 
5 

'fr:i.~ 6 , 
8 
9 

'l'r1cluU' 10 
11 
12 
13 

hlgba_ 14 
15 

I' 17 

_19"-_ 18 
19 
20 
11 
22 

CallCR 2J 
24 
as 
26 

AP 
AI 
a2 
1;)22 
au .. 
a1 
Bal 
Ba2 

AJJ 
Bl 
822 
823 

AP 
81 
822 
823 

A» 
AI 
81 
822 
Bn 
AP 
81 
B22 
823 

3u 

0-1' 
lA-JO 
38-.7 
57-to 
90-1 ... 

0-13 
13-13 
53-110 

110-1ao. 

0-13 
1,...0 
60-10 
10-160 ... 

<>-10 
10-48 
48-91 
96-14 .. 

0-10 
10-21 
21-10 
So-110 

110-180+ 

0-14 
16-3. 
36-98 
98-1SOt-



.... ,tty was deten1raed bJ' tbe con .-bod oatl1nec1 by 

DabhSM_I'tl'd. ana Gupta (1968). Moiat ... r:et.entlOD 

at.~U._ were aan-tecJ out til a pnaSUft plate apparet_ 
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•• '119 ... ..s.a plat. (R1cbez,!., 1954). Water dl ..... 1lJle 

clay __ eet:u.ted by the pipette _thad a.ter diepara'_ 

ulng • .-ehallieel sttft8Jl. 

Tbe cb_ical peo,Penlea 01 eamplee "ez:e detenlDed 

bJ' etandaard analyt.1oal .PnOe4-- ud ...... aed OIl _1atun 

....... u. 

1.1 Aaa1raia .. p_i1~ ... _ 

&011 reaOlion wu «IeteaiDed in lal 8011 _t.u 

and 11. XCI auapen810n ulllg • aptl:Oftic pH met ... 

aleatd.eel ooDl!llct1Yity va_ c!letellld.Dea in la2 aoll vet_ 

a.penal_ ul8g auco con4uctiftty meter. OrqeDio oa ..... 

w.a 4et ...... DeC1 Jay Walkley aD! alaak met:hod aD! total 

nit&'0gen by •• t ...... CJ:O-Kjelalhl .. boa (&,011 SUI'¥eJ' atd'. 
1967). 

-.rotel 8102, AlIOs. h 2O" !>'Ol' .... 2· PI's' ~ •• 

Ceo and MIG _n c!leteadz.d ill tlw penhl_lo-aitrtc ....... 



b:r "'JbeDeld:haoliDe aJaC1 .,.1.-01 on ... lletbod 

nspeetiYely v1d.le total cao ~ JIgO we_ eatt.-.ted ", 

JU.)'1'A _tbod .. CNtlilled It.r.... (19'1). 'fotal .2' 
oontent "a. eni_ted by waaclopboepheric yellow eol.,.. 

_tboa (.1aouOD, 1.'), total pota •• 1URl 1J.r Ita.. 

photaaetry u1D9 an UL 11_ pbotCllltte" and total .. 882 

1Iy at_Se o8OJ."ptlon .pect .. JIaot-t&7. 

CetiOD uchaJIge ca~e1'y ..... teami,*, Jay the 

JIB"Qi\C _thod aD&! alao _ •• cd baM. _"QiW:a) aDd 

excba_ul.e aoidJ.ty ,.. dn.DRiIled uaing 8aC1a - TJIA 

(&.Qt..L s,,,,"ey &tdf, 1"' J • .~le potau1ua aDd 
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80<11\118 were nad -ia9 &&.Lt .~ .Pl'X*OIDReZ' (J.olraoo, 1918). 

&xGbaageable oala1wa aD4 ..... 1. .. in the .. anl 1& .-"OM 

.xt~at wen _tJaated ))y Sl'A titntian method CHe ... , 1971). 

Free !ron ox1()e was extJ:'6ete4 usiag ditbioaite 

citr:ete-b1carbonate llletbod fHehn and .TaekeOll, 1960). 

Amorphous 1rcn CIdd. vas eatreat.... ..11'l9 aJaDOIli_ .. late 

(S~_, 1964). %&"Oft __ detend.nec! by the 

o-pbenanthJ:ol1De method (Bea., 19'1). 

I'raotioaatloD of p ...... c:a&T1ec1 out using the 

lBOdified proaeaUl'e of Chug aDd J."on a. a ••• 1bec1 117 

..... (1971). 
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'rotal ell_ieal _1,.18 cd powct .... 9ft.81, 

"t.d.~e aD4 rock aamp~ wn c:an1.ed out 10 1.2 

peJ:OhloZ'lo-Dltdc acid extract. by tbe __ Jlet:hod outlinec1 

aDd., 801ls. 

'1'he clay fnctlOft of aaaplea was saneratee! by' the 

IRethod auggeftec1 by tT.a1caon (19'75). 

Total 51°2 , A,120" •• 20, aDd fn. 11:00 oxide 

fractlO1ls of clay wen datea:mlDed in the sodlua oalboDate 

fusion extract as out.ltneCl :by "D· (1966) adoptiag ~ 

_tho4& _nt1onecl earl1eJ:' • 

•• 1 .P.aUognpb1a study o.t ftC_ aDd ,iDe _ad tacti .. 
of 80ils 

Thin •• <*10Da of naJca wen p&"epuecl altd aaiDes"ala 

identified UDdeJ: a pclad.s1DQ IIlcroeoope by tbe '-bolIa 

ct_cribed I»y Kerr (1917). . 

'the sand fJ:8etlons of the 80118 were •• per_ad 

bf eedimentat1on' dur1ftg maaban10al analyai., and tl'e8teCl 

with allC1a to reDlDV'e 1I:on cadd. coatift9s. '.rhe 4&-1«1 

samples were seJ)arate4 to bea-.y aad light: mi ..... ls .utt •• 



".1Dg ~o_ ot ___ Aaic: gI'a ... ity 2.8 (Cary .. , 1911). 

The beavy aDd U4Jbt fa.lou wen aUlpled ~ CO_ aDd 

quartering .Dd _-*-' ••• llic.co.c:oplc slide __ 

Canada _le .. outl1Dec! ..,. ~1D aDd Pett1JohD (193 •• 

IcI_Uflcat1on .f .'nenJa WIt caa:1ed out -1a9 • 

petrologic a1cnaeope aDd qtlaDt1fie4 bf the couatill9 met'hD4 

48scribed _ ea .... r (1911). 

5. statistical ... lyals 

8 imple conelatiOft eoefflctents between t1'l8 

Yal'1oua phys1oo-cbelll\1aal cbancter1stios of sotls wen 

calculated as suggested by SDll4ecor anc:l Cochran (1961). 

The si9D1f1coD03 of the CQCrelation coefficients -. 

tested by ua1Dg atu.<!.s·.. 't' -.n. 



RESULTS 



---
1. BDV1E'OD111eft~al 'acton iftf1taeDciD9 ~he a~tdy an .. 

1.1 Clia~e 

Cl1at1c _t .... bal.aaee8. of lOU' l"8pr .. eatatl •• 
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statlona ,,18.. 'l'rlftna .... , Y.l1aaikkan ('l'r1c~), Palvlat 

and Calleut an _patth! and 4eptcted 1n 1'19. 1 to 4. 

The potentlal eftpo..tl'8MpU'attoa (NT) ".s cal_la~" 
followlD1 'l'bonltlMllte (1948). We • .- balances we ... GaRP'ft" 

follawiD9 tbe ... 18ed 1MIdgetlDg teobD1qu. of 'fbOJ:'Dt"'l~ 

aad MatbeJ: (1955). It. field oapac1ty of 250 - .... 68.-.1 

for all the stat.iou. 

M .e. fna t.be flg __ , in all t.be .tatluna, 

tbe _l:'latlOD .in ft:l' ".. COIIl!?U"at.i.ely small. It we SeeD 

tbat thel:'e wel:'e two pella of rainfall. tbe .. COM ODe 

Geow:ring ln OctObc in all the four atat ions. At PallJbd 

anet VellaD11c1c:ara. tbe fl..-R I*lk occurrEd ln July whe".... 

at !'rivan4l"tBD, it wa. ill........ At: Callcut both -rw. ani 

July nael •• hlqb aanounts of'1'81lda1l. At "rlft~, 

.. idall lnanaeed fl:'CD Marob onwaJ:d. and by the eft!! of 

fint week of May it balancea the PS'I'. Then ollWllJ:'4s, it..,.. 

always higber thaD liT till tbe middle of Deceaabel' except 

In the .ecODd fonD1gbt of S.pt_~. I'i.lel capacity _. 
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.~taiM4 by the ~b11'4 __ " of .JuDe al'd wate". 8UJ:pl_ 

eaouatell ~o 'M _. r.- IdMl. of DeeeaI:>e.r 1Ipto May, 

.alldall w •• le •• tball IB'r &IIOUftting to • wet.". deficit 

of 234 _. 

At VellaDikkaae, the rainfall inonased f.-

.... &'Oh ... !:d8 .nd by the end. of tbil."d .... k of "y, i~ 
balaDoed t_ JIIr1'. '1'ben omRU:Cia it •• alva!'. higher thaa 

111ft' tUl RCMIIIber. .1eJ..4 capacit.y wa. ..tat.. by the 

Hay, &'uD!all VfW leas thaD PIff 8IIOUDtiD9 a w.t. ... def1cit 

of 375 _. 

At Palgbat, the n,1nfall 1nC&'_ed f&'CD JIanh 

0ftW.I'48 and by the end of Mal', it belaDCe4 the PI:'.l'. 'l'heIl 

onweJ:de it v.e always 1WJher than PII'l, till the end of 

.,,"mbax-. Held capacity was ettat .... by the lad ,..k of 

June with water: 8.,,1_ of 132 _. .... the .DI!I of 

1toYember upto Nay, the l'8infall •• l.s. tban JIJft' amo'-1..., 

to a weter deficit of 419 _. 

At caliout:, the ra1rdall lacreasec! f~ llanh 

OftW.I'4a and by' the begiDniag of May, it. beJ.a_ad tlle a!'. 

fileD it .... alway. higher t._n .,.., till the .be9UD'ae ot 
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De~... Bald capecd.t!' vas di:ained by the beg1Dn1Dg 

of June and the '"* .. 81U'PlDa was 1885 _. 1'J:0IIl the .--17 

Dealabel: upto the ~9 of llay, the J:'8.infa1l was 1 •• 

tban P1ft' with a at_ ..,lc1t of 327 _. 

1.2 Geology 

'!'he nature of tbe PI.-t rock ideMif1ed 1ft the 

area and 1t8 mineralogy an 91y_ 1n Table 2. 

Out of the 8ix locatioDa that were i4entlf1ed OD 

the basi. of pereDt _tuial, 'lYe bay. been Qeveloped 

fS'OlD n81dUill rocb, vbJ.le Ta-Dacal S4iJ:'1es i4en.tlf1ed 10 

'lr1vardJ:18ll d18trict baa beaD clec1..a f~ tertiuy aed~. 

viz., the WarJrall1 forDElt1oa. 

1.3 Agricultural land ua. 

All the loc:etlO118 1d_t1fled for the study fOl'lDeCl 

put of the llid-land. reglo11 of lCenla which was eharaateriaed 

by un4ulatino teft'81n with billa and va lleyt!. '!'he crest 

of the hill. 8JXl side slopes were ~OIIiD8~ly cult1vet .. 

with cZ'Opa like coconut a~ cashew int8X'CZ'Oppe&! with 

tap1oce, other annual r:oot and veqetable crop., interspersed 

with fruit tne. 11ke jack, _age I)tc. 
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-ra!ale 2. Parent rock identified in the • ..,llng sit .. 

Locatloa Soil aeries Rock type Pndani_at _D_alal 

'lr1ftDd~ 'l'honnaclall *'rertiazy aed1lDente of Rot eaaaple4 
(Pallip1Q!8la) War1ca 111 for_tian 

'l'rle'bar Koote.la Hor,ftblende-b~!te- QUartz. plaCJieclMe. 
CAl.ur) diopside granulite hornbleDae. dtopal4e ~ 

'l'rlclmr AnJur :t: nteJ:mBdlat. Plag1oc:la ... q8nz, 
evellattanjur) cbaJ:raoc1d. te hypent_ •• 1:d.otlta, 

~ 

JtaDJ1Jtu,1..aa .uot1~e g.aej._ 
c 

.Rt.lglaat QuaRa. JI1I.cJ::O}.iDe. 
0l11lldu) ~hit.e. Jd.cKlt •• ~ 

D.t..Op8jde g:r:aDl1Ute ~.. plag.t..ocl.aae. 
Mt:DbleDde. tiopa14e 

Cellcat aeamaDda Sonblende-ld.ot1*. QUaftz. plag1oclaM. 
(Iringal) gIIe1_ horDbleDde (~een), 

wollast:oo.t_. 

*1'he 'warDlll fors.t1oa' ref.r to the geological formatlons described "" 
King (1882) in the type local1Cf Yarkala 1n "rlvandrula d18U1et. Var1cala waa apel.t 
a. 'Warbll!' 1n the or191-.1 paper. 
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2. Profil. morpboloU' 

An abbreviated oanpuatlve morpholO9Y of the 

profiles 1s preaentel tD Tabla 3 and the detailed 

moJ:1)hological 4 •• eriptiona eire preaentea in Appendlx 1. 

Plat.. 1 to 8 _ ... Dt tbe· f •• tva of tbe area _Ill pled fow 

the stuay. 

'I'hB colour of the ao1la 18 mostly 1n the 'hue. 

2.5 la, 5 YR. 1.5 _. 10 .. aDd 10 R.. 'fhe Yaluee an 3 •• 

and 5 and c:hraaa 6 and 8. Tbe 'fboD_cleal eerie. locate4 

1n 'frlvandrwa bad yell_iah bcowa audace so1la tending to 

yell_18h red 1A the eube\1dace layer8. Yellowish n4 aDd 

re4ct1sh brown aurfaae .oila we. obeeJ."Yed in MeDIDBDda 

and AnJW: aeries. In reapect of all other s011s. the 0010\11" 

was predOlll1DBDtly red. ADOther feature ccarnon to all Hila 

1mrest1pted was an lncreaae in n4n_s in the aubsUZ'faae 

layers campana to surface 11ori .... 

!'he surface hor1.,. 01 all the PI'Of1lea ahOvet 

a ladium weak qranuler I!Itraet •• follow*, by .... iua to 

COBI'8. subeft9Ular blocky 1n the loMer borleona. 0004 

structurel development with depth In tb!t profile was a 

featun cc:.mon to all so11s include4 ulX1er the study. 

Coarse fragments (mon tbaD 2 .. fraction) wu • 

preclaa:J.aant fraction of &011 caoging fJ:Qa 1.91 per oent 



Plate 2. Ca11cut - Ben=acIa ........ 



Plate 1 

Plate 2 



Plate 3. Let.rite 80ila f~ ten....,. "'imeD~. in 
..,. 11 lpQUl , 'fr1 •• IJd&"18 - I'~clral •• ri •• 

Plat. 4. taterite 80ils f.aa hacDbl.n4~iotit. 
diopalde-9J:anulite, 'l'riclNr - Keotala .eri_ 



'plu.te 3 

Plate 4 



Plate 5. lAterite so1la , ... !at ....... l.t. cbalmooJc1te, 
TrlebUl" - ADjv .er1e. 

Plate 6. Laterite .011a '.eM 11ot1te-vne' •• , 
Palqhat - tCaftjUaila .. ~1 •• 



Plate 5 

te 6 



Plate 7. Diopsl4e-cJnaullte expos... in PelCJbat -"_\II' series 

Plate 8. Lat.rite 80ila frca harDbleale .iot1te gneiss, 
Celleut - Renmena. sari .. 



Plate 7 

Plate 8 



Jta.neell colour 
'1'... Stru- consistenee BaaD-.Profile 

110. alii! 
series 

821 30-51 

B22 57-'~ 

AR 8-11 

81 13-53 

821 53-110 

822 110-UJOto· 

III~jur AP 0-13 
B1 13-40 
822 40-90 

B21 90-160+ 

drr ..,ist t.un et. UJ:'II! dary 

10m ~3 laIR 5/6 lie 1 ~_ a9fr,veo,wpo 

10D 5/6 9eel ~_ mfr,VII8,wpo 

7.5. 5/6 98C lI:IeIak IIfl,,,.,wp 

5_ 5/6 98C az'bk mfi,ws,wp 

5. 5/6 9sC CZ8ti& IIIIl,ws,v. 

~.. ~''''',1fPO 

,. Soft DId like deposit 
with pl.My of gres. I'OOta 

98 Soft IIt\I! 11_ deposit 
with lncre_ ill clay 

4a Vary denee l.a,. .. 'd.th 
pi&oathie .-.. 1 

ds Ver:{ dense laJ&l' wl~ 
pl.ea.y of quana pa~ 

- DUt1n<* to pcoef .. _ 10 a 
5/8 aDd 2 Do 4/8 --.t.lea 
pleDty quuriaiale la~_lta 

Gneiaa:Lc bouUlen pl.el*y 5D st. go 

Z.5'D'I' IG 

2.5ft 4/6 gc 

S'D 5/8 gc 

~ abk .a. •• _ ,Wpl c'Iw -

2.5m 3/6 gc 

2.5ft. 3/6 pc 

2.5m 4/6 gc: 

10_ 4/6 9C 

-.aabk 1111, we, wpe c1v 

cz"bk 1Wf1,W8,vp 

.,. gl:' .fl:', was, wpe 

-l-bIt IIfl.wlJ,vp 

c"' .... Idl,vs, vp 
-., ... .,1,,,. ,wp 

-

-

-
.faint. t.o distinct -*tl .. 
plent!' 

FiDe quartz gftftl plenty 

v f!JI&Y ccmpect: laye&' 

... trOll coDCrtrtio. 
riM lr:on eoaccetlone pleld:y 

(COftt~.) '" 
ct 



~u1e 3. (contd.) 

PI'oflle Bor1aCll kuuell. colour 'fex- Stru- Cons1.stenae BCUD- ... rb 110. aDd .. tun eture 4aJ:y 
.. ri •• aepth 4zy Moist (CIa) 

:tV. KaDJ1- AR 0.10 5m 4/6 2.5 'Ill 4/6 go -,.9.1.' 61,mv!X',wa,vp -lmlam .1 10-48 2.$ 111 5/6 tIC a.taDlt ..tz: .W8S.Vpa ga 

822 48-96 2.5 Ya 4/6 go ~.b1l l1li1" we "vp gw 

B23 96-145<f 2.5 D 4/6 ge caabJr. mf1,WD,VP -
Y.Ma1lDllZ' 6P 0-10 10 a 416 gc ~gr mfr ,"Ii.wpa ca 

AI 10-21 10 R 4/8 gc ~gr lUfl:, we.vps gw 
81 21-50 10 a 3/6 ge ~.bk Jd1,wa,vp .. 
822 50-110 2.5 D. 4/6 9C C28bk IIfl, ..... .. 
823 110-180+ 10 a 4/6 9C -ybk mfl,va.wp - Many lIeI1ua alsea a~ftIIIIV 

kawn ana n441ah yellow 
atttlea 

vt ...... A.P 0-14 5 '!It 4/8 gel -I'" "'1:" veo,vpo - rerruq1aoua ~"el ama 
....sa cobbl_ plenty 

B1 14-3. 10 1R 4/8 grc lItabk !If .. , WII.,..,. iJW Pisol1t:1\1..c gravel ana 
cobb'lee plenty 

B22 36-98 10 a. 4/8 9C a.zab1t mfr "".IIVP c!w Cobbles anti a1:cm.es plenty, 
fine quat:tz 9J:8vel pre __ 

B23 98-150+ 10 It 4/8 gsa tyblt 111ft,,.,. ,vp rine quazotz gceYel pee_at 

*SJIDbola .... as suggested by Soil S\ll:Yey.tdi (1951) 
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010.1) in 'I'boImackal •• ri .. to 75.51 per cent (&0.25) 

1 n _ ... naa seri... 'Ibe horiscma o! all the profile. 

except the surface bori.,. of'lbolmaolfal •• rie. bad 

qzeYel content faw asa •• ding the requt .... nts to qualify 

the ..,11 textual claas .. graftlly. The cbawactertatica 

of coar •• fractions 1dentified in thlll ... iowa s011a an 

9i"'en in 'fable •• Plate' Vi"e. tbe IIlOI"pbol.ogical faatun 

of the QJ:t,lvela fZ'Oll ,be diCfen_ 11011, aer1.s aaapJ.eQ. 

'1'he te,xtunl Glue oi 80118 was preaomiDaatly 

clay _sept for the • ..cac. borillOD8 of IfboDnac:kal aeriel 

\-1111oh .. 5aDCly clay loeIIl ana RetI_Dda •• ri_ which record" 

clay loam t.xtu.n. Unil .. clay textuna wu a featun 

1n tbe ca •• of AnJur, MaIm_ aJd Kanjlkulam .eriee. 

'1'he consistency at diffenrat: _teture levels shovecl 

varl8t10_ in accor:dance wi~h the challfl88 in the olay 

fraction. 

~ eoils from all the location. under tnv •• tigation 

were well ds'einecl both ext • .,.lly and internally beinv 

looated in uplan4 physiographiC positions. All tbe pl'Ofilea 

except TboImaclral aeries lackeCi the presence of laterite 

pan eYen at depth 01 1.8 m. The last layer of ThonnacJcal, 

Kootala and JIlannw: sari.. abowed tbe presence of distinct 

to pcamtDeDt mottlea. 



Plat. 9. Chou'ac:ter16t1cs of coara. k.~Dt8 ( > 2-.) 

1 • .P1so.U.UIa aDd quart. pe1IIlbl_ - Thora_cDl •• 1:1 .. 

2. Laterite VC8Yel 6JXl quan.a - Kootala ser1 •• 

3 • .tat8l1.te gr.yel - ADJ- M.1 .. 

•• Laterite P'8ftl - XaaJ1Jalaa 8el:1_ 

S. laterite 9J:'flyel and quana pellblea - Harmllar seri. 

6. Laterite gravel - IIeDDaD4a .en.. 



Plate 9 



"able 4. CbaEecterlst:ioa of CGaJl'fle I_gments 14ent:1fle4 ia 1I011s 
(After Clare ana _Wft, 1912) 

Pt:oflle .0 . .. tun Co10tS' 81_ 
ana s011 ~ (an) 
.. r188 qr ... 1 

I oaarta Ift'e9Ular-aDSIUlu" po1Dte4 L.t9ht red aurface 1-2 
ThaII_ckal *'98s. fllla...s .. aurtace 8~a:i.n1ng 

ftaol.i.- 1IOUIl4 w1~h polis.sd Ii~ YelJ.owub n4 20-15 
t.hie 

.teteJ:it.e ~."".j. • lleIc.t 1ab yellow 5-15 
rook ,.Uwiall ... tm4 pIaJI. aDd st.rODg b.J:awD 
pi-- __ 1.1- . 

11 
Xeotala QUaJ:t.. lJ:ngUl.a.c' lias'" Reld1sh J'allow ~o 1-3 

8UoDg browD et.a1DiDtJ 

ft..oUthie Fo&1ahe4 sUC'fece. ~ 'l'ellow18h nd 5-60 
edQea. l~r ahape 

t.terlt. 
rock lzreguler slape YeU_ish r:ea 5-40 
pieces 

lIt aarta Irreqular, aDCfUl.ar aDd aeddiah yellow t.o 5-20 
_jar po1Med edges, fleeurad on tltroDlJ brown staj,ning 

surface on _.face 
Laterite Irregular Tellew1ah n4 5-20 
rock piece. 

CODtetK ~ 
<-aD of 
pcofllea) 

I 
1 
1 
1 lI.sa 
X 
1 
1 
I 
1 

I 
)( 54.75 • J 
I 

X 
X 31.5. 
X 
X 
X 

(COIICd.) 

.eo-. 
~ 



~al:al. 4. (COIltd.) 

~11. 80 • .. tun U_crlptiOD Colour &1_ Coment " 
aDtl sotl of (aa) '--of 
.eriea qra •• l profllea) 
m 

IV 
I.eteri~. Irregular X J'aaji1a1laa -
rock Rea 5..40 X 
pi.e .. X 53.23 

J 
Qaa~. FiDe irregular coa'*' 

with irOD oxide 
Light red 1-4 J 

V Laterite Irrepiar 3-30 I Maamar rock X 
pieces K 54.15 I 
Quarts lrnvular lrc:a _ide 14gbt &'ed 1-5 I coatlDg fl .... ad oa aur:faaa sur6loe atalD1ag I 

Yl Piaolltb1c Pollsne4 sudaee ael 61.82 
"nMDda irregular abape 



HecbimSoa1oamPN'.100, :tMlk _IUd .• " 1ID1ft .. 

r_ent1on ci1aracter1s~1 .. , _aD ana ftmge vQlues ot 

profiles are given 1n Table 5 to 7. l'1g. 5 11lustrat .. 

the distribution of the panicle a1_ fraction of 80118. 

3.1 Mechanical composition 

Coars •• and foJ:ftled the pc-ec!-.t.DaDt: al_ fr.-10ft 

ranging from 25.44 per cent (Ro.12) fol' IItnjur aerie. to 

56.79 ner cent (No.26) for Renmande aeries. 'I'be fine 
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send fraction varie(! fra:a 3.18 per cent (No. lSi for Mannar 

s.riee to 23.23 per cent (Bo.l) for ThoDnac'kal serle •• 

Decrease in the ccotent of saDd (coars. sand and fine .. DIS) 

with depth was • featW:e obsa"ad in both Kootala .DeI 

KanjlkuJ.aJa .. ri_. .0 dd1D1to. patt.el'D of yariation in 

the and content with deptb in tbe proill.. w .. ab • ...,.. 1D 

respect of t.he other so1la iDYeatlgated. &11t was ~ 

loweat 8IIIODg tb.e a1ae ipctlona UId 1t.. content r:a.age4 

fl:'OI'Il 1. 7~ per cent (No.ll) in ADjur aeries to 12.82 per c.­
(No.1S) of Mannur serlee. A clef1nite decrease in .ilt 

cont.ent with depth was noted. only for RenmanCia aeri ... 

The h1qbest: clay content. of 60.00 Per cent (No.20) ".. 

obeel"'V'ed 1n Mamur series and the lowest, 23.00 per c,,* 

(Mo.l) was obtE\lned for 'fhc:aftl!Clllal seriea. In ell the 



~le 5. KecbaD1cal COJIIP08it1CJD aDd bulk denSity of 80ila 

• 
&oi1 .. rl_. C08 .... al_ claa8 ... "~.r c::oerae alit! Bulk 
_ple Ro. fl'eg- pertlcle dialWter6am) "'ext~i cIa. 418per- aaD5/ clay aenaity 
-Ad depth _ate alit Clay 

sible fine 
(tVrJ) (csa) (>~) Coer •• riDe clay saal 

And sal&4 0.02 - <o.ooa • 2-0.2 0.2 - 0.002 

" " • 0.02 " " 1 2 4 5 6 ., 8 9 10 11 

tlM?P.e.~ 

1 0-14 7.91 4a.37 23.23 5.40 23.00 Sardy clay loaIIl 5.00 2.08 0.235 1.74 
2 14-30 20.M '7.68 18.57 5.03 2a.72 Sandy clay loam 3.00 2.57 0.175 1.51 
3 30-57 59.10 '3.72 13.12 3.19 39.67 Sandy clay 6.00 3.16 O.oeo 1." • 57-90 41.22 37.10 11.to 3.84 46.43 &aDdy claJ' - 3.18 0.081 1.7a 
S 90-1 ... 42.9a 35 •• 17.'7 2.58 43.10 saDly clay - 2.03 0 •• 9 1.46 

111Ii.~ 

• 8-13 62.11 41.87 11.53 11.46 35.14 CJ.ay 8.00 3.63 0.3a6 1.71 ., 13-53 54.97 32.10 10.40 8.17 49.33 Clay 12.50 3.09 0.166 1.47 
8 53-110 58.30 29.81 5.26 10.15 W.72 Clay 5.00 5.68 0.185 1.41 
9 110-1.,... 43.03 27.51 S.07 12.10 55.26 Clay 5.00 5.44 0.219 1.22 

Ap11K 

10 0-13 24-.92 35.08 11.20 1.15 46.57 Clay 6.00 3.13 0.154 1.20 
11 13-40 29.39 49.15 11.15 1.72 31.38 Sandy clay 4.00 2.90 0.055 1.10 
12 40-90 39.91 25.44 9.12 7." 58.00 Clay 3.00 2.79 0.128 1.58 
13 90-1601- 56.02 50.32 8.05 5.63 36.00 Clay 3.00 6.25 0.156 1.62 

(contc!. ) 



1 2 5 6 7 8 9 10 11 

ltaaji!t!;!.!!! 

14 0-10 45.90 42.88 10.l6 7.86 39.00 Clay 1.00 4.18 0.201 1.58 
15 10-48 54.09 41.59 7.52 6.20 44.69 Clay 5.00 5.53 0.139 1.51 
16 4 .. 11 63.88 )5.M 4.8& 2.06 57.26 Clay 1.00 7.40 0.036 1.61 
17 96-14Sfr 49.06 )0.31 6.96 12.38 50 • .15 Clay 1.00 4.3S 0.246 1.41 

....... 
1. 0-10 50.00 48.17 3.18 12.82 35.83 Clay 12.00 15.15 0.35. 1.'70 
19 10-21 52.40 27.78 8.14 10.98 52.10 Clay 8.00 3.25 0.208 1.41 
20 21-50 48.78 %7.86 4.23 1.90 60.00 Clay 10.00 6.59 0.132 1." 
21 10-110 58.19 39.31 8.48 10.sa 41.63 Clay 2.00 4.64 0.254 1.65 
22 110-1104- 61.14 31 •• 11.19 5.83 51.12 Clay 2.as 0.114 1.56 ...... ,.. 
23 0-14 58.46 50.14 11.87 6.17 30.52 Clay loa. 8.00 4.28 0.222 1.20 
24 14-36 69.68 45.93 7.86 5.20 41.01 Clay 6.00 5.84 0.127 1.64 
25 36-9. 75.51 45.07 4.38 5.20 45.35 Clay 2.00 10.29 0.115 1.51 
26 98-150+ 43.54 56.19 6.26 2.30 34.65 Sandy clay - 9.07 0.066 1.51 



'fa))1e 6. Jlo1.~u.r. nt:_~1_ aba&"actuiatioa o! .oila 
(Pall' oeat bF we~l*) 

Soil .. r1 .. 
Soil _1st .. _ at Available Ratio of 

... 18 Ro. an4 teuto. ~ wat_ 15 ber 
I • (0.3 - II01stUft depth (CIIl) 15 bar) to clay 0.3 15 

I)a--_J. 
1 0-14 10.20 6_4' 3.'76 0.2a 
2 1'-10 10.92 8.81 2.11 0.31 
S 30-1' 1'.23 11.51 5.66 0.29 
4 57-90 15.82 9.5' 6.25 0.21 
5 90-110+ 22.45 18.73 3.12 0.4' 

IlAHk 
6 0-13 20.10 15 • .,4 4.96 0.41 
7 13-5' 210.05 15.60 4.'S 0.32 • 53-110 31.58 21.64 9.M 0.40 • 110-110+ 31.50 21.42 10 •• 0.3t 

!!DJu 
10 0-13 14.14 a.al 5.93 0.18 
11 1~ J6.59 11.13 8.86 0.57 
13 60-90 21.42 14.17 6.65 O.as 
13 10-160+ 25.21 11.73 1.48 0.49 

KaaJ1la!l.! 
14 0-10 26.5' 18.75 7.79 0.48 
15 10-48 22.33 14.33 8.00 0.32 
16 48-96 24.14 18.4' 6.11 0.12 
11 96-1'14' 22.10 16.85 S.25 0.'7 ....,. 
11 0-10 19.19 11.46 7_7' 0.32 
19 10-21 M.1S 16.73 8.02 0.32 
20 21-10 27.11 17.19 9.52 0.29 
21 So-110 26.92 11.2. 9.64 0.42 
22 110-180+ 25.61 11.94 7.13 0.35 ........ 

j 

23 0-14 19.99 13.15 6.84 0.43 
24 14-36 18.91 13.41 5.50 0.32 
25 36-" 21.3' lA.31 6.99 0.32 
16 '8-110+ 18.OS 11.18 '.87 0.16 



C0D8t1~ .. t S.oll a.dee 

ftoImaekal ~a1a ADjur "8j 11aalaa Mltm\1r ReftRIa!laa 

Coarse fragments • 7.97-59.10 43.03-62.71 24.92-56.02 45.93-63.88 48.78-61.14 43.54-75.51 
( :>2_) (35.58) (54.75) ('7.58) (53.23) (54.15) (61.82) 

COIlr ......... " 35.95-48.37 27.51-"1.87 25.44-50.32 30.31-62.88 27 • 7a-.S. 17 45.07-56.79 
(2-0.2 1II1l) (42.64) tJ2.85) (40.15) (37.66) (35.00 (49.66) 

riDe .aIII " 11.90-23.23 5.07-11.13 8.05-17.15 4 ...... 10.26 3.1Ll1.19 4.38-11.87 
(0.2-0.02 am) (17.02) \8.01) (11.38) (7.40) (1.&2) (7.19) 

a'l~ • 2.58-5.40 S.1'-12.10 1.72-7.44 2.06-12.)8 5.83-12.82 2.10-6.77 
(0.02-0.002 BIll) (4.01) (10.47) (5.49) (1.13) (9.62) ".87) 

Clal1. 23.0Q..46.43 35.1"'55.26 ll.aa-.sa.oo 39.00-17 •• 35.83 60.00 10.12-45.35 
( 0.002 al) (36.32) (4.8 .. 61) (42.99) (47.83) (48.26) (37.88) 

wet .. 41apeJ:s1bl.e 3.8 -6.0 .s.0-11,S' 3.0 .... 0 1.0-5.0 2.G-12.0 2.0-8.0 

alaJ' " '4.67) (1.63) '4.00) (2.00) (8.00) (5.33) 

Balk 4eD81~y 1.46-1.1. 1.22-1.15 1.20-1.62 1.47-1.61 1.41-1.10 1.20-1.66 
W.a) (1.63) (1.46) (1.48) (1.56) (1.56) (1.48) 

Soil ao1sture at: 10.20-22.45 20.05-31.58 14.14-26.59 22.10-26.54 19.19-21.11 18.05-21.36 
0.3 bar, " (15.32) (25.96) (21.80) (23.88) (24.19) (19.58) 

(COI'lt.CI. ) 



-.rule 7. (Contd.) 

Coaatltuent Soil aer!.ea 

Kootala Xanj :lkala. 

8011 aoist .. at 6.44-18.73 15.60-21.61 8.21-17.73 14.33-18.75 11.46-17.901 13.15-14.37 
15 ban, " (11.02) , (18.60) (14.61) (17.09) (16.20) (13.53) 

A .... l1abl. wet.er, " 2.11-6.25 4.45-10.08 5.93-8.86 5.25-8.00 7.73-9.64 4.8'7-6.99 
(4.30) (7.36) (1.23) (6. '79) (8.59) (6.05) 

JIo1atue at 15 laul 0.21-0.43 0.32-0.45 0.18-0.57 0.32-0.48 0.29-0.42 o. lA-O. 63 
clQ (0.30) (0.39) (0.37) (0.37) (0.34) (0.10) 

cOU' .. --V 2.0l-3.18 3.01-5 •• 2.77-6.25 6.18-7."0 2._15.15 ... __ 10.29 
J1M ..... (2.60) ~.46" (3. TI) (S.l7) (~.SO) (1.37) 

S11tlCllay O.05t-O.23S 0.166-0.336 O.0I5-0.1S6 O.036-0.~ 0.114-0.358 0.066-0.222 
(0.126) (0.224) (0.123) (0.160) (0.210) to.1JO) 

Mean valu_ are given in parentbea1. 
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80118 tJwe8tlpted clay ........ t ".. ~ by way ., 

1DOr.... ill ita coateat with clepth. "'1'1_ acc:u.lattoD 

of clay in the lcIwe.t 18,. .. of 8011 paoof1le vae oba.l'Yec1 

1ft tbe oeM of Kootala "1'1 •• wbil. clay aCIC:'8Qlat101l ill 

intermediat. layers we_ --.a for otbeZ' 80118. 

Co&"Z'.lat1ODa of COU' ..... and fine eaDd w1.h 

clay were negative aDd a'9nUJ.ca- (J: •• 0.881**. 

I' • -0.608*-). Water 4"""..a1))1. clay l'eDged f~ 0.00 

(No.4, 5, ll, 26) in 'l'hoanaoJcal, .Nannv ana I1emIaDda 

a.r1 •• to 12.50 per cent (No.7) ill ltootela aed ... 

'l'be COlli'll. _DC3/f1_ sall4 rat10 of soils '9'81'1" 

of Mammr aeri.es. 110 definite patten of .. dation with 

depth was ob.en'ed in the .011. 1 ..... t1gated. !'be s11t/ 

clay zet10s of the ao11 ......... f..- 0.036 (Ro.16) of 

ltanj1kulea serie. to 0.358 (Ro.ll) of Maftmar .. ries. 

'fhe ratio showed a 4ecnaa1Dg tnDl! with aepth in the ... 

of 'l'hoImacka1 aDd ..... ada .... ie. wbtl. 18 otheZ' ao11a DO 

def1n1te patten of "r1&tlora .a o.bHrv_ with depth. 

J.l Bulk a.-1ty 

'fba bulk aerud .• y •• 1 •• hDAJ- .croa 1.20 91.3 

of ADJUl:' (Mo.l0) and MeD'NtDda OIo.~l) H .. 1_ to 1.78 91.3 

010.4) of 'l'hoIDn8clta1 ... 18.. A definite dean ... .ta" bulk 



6ensity witb clepth ._ ••• I'ftd 1ft Xootala .eri •• while 

the nverae treDL'l .. _ DOted 1a ADJ ... ri... A fte9att". 

relationship va. obta1Ded be""'D balk deDeity aDel 

orqanic matt_. 

Tbe aJaOUDt. of water bald at ftn.oua ID018tUl:'. 

tens10na 18 }lI."saented in '1abl. 6. 

'1'he amount of watar heJ.d. at 1/3 bar often ta~ 

a. fie14 capacity of aoil, varied hem 10.20 to 22.'5, 
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aO.05 to 31.58, 14.14 to 26.59, 22.10 to 26.54, 19.19 to 

27.11 and 18.05 to 21.36 PH' oeDt for 'fhoftnackal, lCootala, 

ADjur, Kanjikulaa, Mannur and lIeDIIanda •• r1_ nepect1wly. 

The _x.t.mam content of 31.58 PR CeIK was obserYed for 

Kootala series (No.8) wbtl. the aln1mum ftlue of 10.20 (tiro. 1) 

was rec:orded for '1'hCIImBebl aerie.. '1'he field aex:-city 

values did not .how' any definite pattern of variation with 

depth in the pcof11e. 

The moiat~ at 15 bar designated .a wl1tlD9 polat 

wu the higbe8t 1n kootala •• r1es v1~ 21.64 per: ceJK 

(No.8), the lowest value, 6 .... per cellt (110.1) being 

recorded 1n '1'boDnackAl aer1es. The 1I018t\Q:e CODtent yu1e4 

f.am 8.21 to 17.73 ~ ceat, 1'.33 to 18.75 per cent, 



11.46 to 17.94 per ceat, 13.15 to 14.37 per cent: in ADj_, 

KanJlkul .. , Mannur aDd .... DI1a .. ",i.e ..... pect1v.l.,.. 
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Clay cODt_t .aa ao1stqe ntaot1on at 1/3 be&" 

showed a positive cocnlat1 __ t .... DOt ai.Bit1oeu*. 

H1pJ.y .1yn1ficeat positiYe conelatioD wea obtaiDed beh_ 

clay aDd 15 la&' 8)1atura l&" • 0.53"*). 

The available wate&' OCDt:eDt vb1ch was the cU,ffd'eDOe 

between vater held at 0.3 baJ: anc1 15 bu was bigbeet 111 

J(~ala aer1e11 (No.9) with a value of 10.08 per eent. 

The loweat lIIOutur. contell' 2.11 per cent 010.2) .... 

observed in '1'hoIlnaclral •• rt_. Pol:' tbe other aol1s, the 

.vailable w.ter OODtent ftrled fl'OlR 5.93 to 8.86, 5.25 to 

8.00, 1.13 to 9.64, 4.87 to 6.99 per cent to", AIljl1l', 

ICanjl'kulal8, Mannur aDd -eDMn4a •• 1"1 •• ".peativ.l". Slpl­

ficent positiye c~relation of available water content with 

clay was obsened (I" • +0.435*). 

Ratios of II01st.w:e _ 15 bas" to clay ~aDt .-aried 

fZ'Glll 0.14 (No.a6) of .. -.nda aer1 •• to 0.57 0110.11) of 

AaJur aar1_. 'or the otbaJ: 801.18, tbe ratio va.&'1ed frca 

0.a1 to 0.43, O.l~ t.o 0.41, 0.32 to 0.4. and 0.29 to 0.42 

f~ 1'boDaaclral, .Kootala, KanJ11Qllem ana Mannur •• r1_ 

res.Pect1vely. 



4. ca..tcal ahal'aaterinl_ 

4.1 Soil na.iOl1, electrical conauctiY1~y and OI'CJu1e 
conatitueat. 

'the pH, aonducti"ity, and or98D1o cOUIItitue •• 
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of auaple. al'8 given in Tabl.e 8 (a) • Hean and ..... .-1 ... 

H. 91 ven 1n 'fable 8 (1)>) • 

'1'he 8011. wen .in ve ... al ac141c with pH 

(1.1 solllWate.:) .. aDgiDg I •• 4.40 010.2 and~) in 'rlamac:Jral 

•• .:1_ to 6.30 (No.l0) in li.nJu ... 1_. ODly.Aajv ... 1_ 

with pH 6.3 (No. 10) aDd Jlaamar •• r1_ with pH 5.6 (Ho.1S) 

recorded values hlgher tban 5.50. Ho definite trend in 

9H with c'1e~h waa noted. 

'lhe pII 1n 1& XCl (1.1 .oi1. solution) re1'J.ged fra. 

3.00 (Bo.7) in Kootala a8rl •• to 5.00 (No.lO) 1n AIlju 

•• rl... In this ca .. a180 80 definite pattern of YeriatiOft 

in tbe profile was obaerYed. 

'1'he elactl'loal cOl'l4l.ll.:tl91ty of so11s was v.z:y low 

and showed very little varlation wlthin the pJ:O.lle aDd 

beheen the 8011 aer1... Tbe l'IUlfJe obse.r:Yed was ' .. OIl 

0.010 a\bc:V- UJo.26) of -.nmanda to 0.085 1DIDho/- (No.1 

aDd 18) of T~cJa.l. cud ~_ •• iee reapec:t1vely. 

Tn. OJ:VarU.c carbon coate. of solla vari.u f ... 

0.105 pel:' cent (Ho.13) of AnJUI: series to 1.200 per: 0.-



'rUle ata) &o:i.l react:LCIl, el.ect.r1cal coaduct..i.'Yity aDd OZVu:i.c aoaa~"t;~ 

--
&oil ... i.u &011 rea«J.oa &lect;r:i.cal CCgaD1e crotal. Ca&"boIVDi~~ 

aaaple .0. CODCl\lCt:19i.t;y caJ:bOD DitrogeD gaD nt10 
alld deptb (aa) 1.1 Clia°) lal ClCCl) (lal " " CIIIDho/ em) 

TlRI ..... , 
1 0-14 4.70 3.10 0.085 0.360 0.05. 6.21 
2 14-30 4". 3.15 0.080 0.315 0.eM3 8.12 
3 30-57 4.60 3.20 0.045 0.195 0.079 2.4' 
4 57-tO 4.45 3.40 0.045 0.270 0.029 9.31 
5 90-180+ 4.40 3.25 0.045 0.158 0.022 1.18 

'-tala 
6 0-13 ".95 3.40 0.0. 1.200 0.115 10.41 
7 13-53 4. "JO 3.00 O.oao 0.150 0.111 SA? • 53-110 4.85 1.15 0.019 0.420 0.887 4 •• 
9 110-180+ 4 •• 3.30 0.030 0.390 0.111 I." ujuzo 

10 0-13 6.30 5.00 0.055 0.435 0.101 4.31 
11 13-40 4 •• 3.30 0.025 0.450 0.108 4.17 
12 40-90 5.10 4.00 0.020 0.195 0.016 5.42 
11 90-160+ 5.20 4.15 0.020 O.lOS 0.058 1.81 
-!J1!!!J!! 
lA 0-10 4.55 3.50 O.OJI 0." 0.019 10.44 
15 10-48 4.tO l.a o.uo 0.860 0.072 11.67 
16 48-M 4.90 3.10 0.030 0.'_, 0.018 8.11 
17 16-14.., 5.05 4.as O.Ola 0.1188' 0.029 6.al 
MePAR[ 
18 0-10 5.60 ".15 o.oas 0.690 O.ON 7.M 
19 10..21 5.25 1.7S 0.035 0.698 0.115 6.07 
20 21-10 4.90 3.80 0.025 0.4" 0.065 1.51 
21 50-110 5.15 4.10 o.oao 0.330 0.014 2.1.57 
22 11o-18O-t 4.80 3.460 0.010 0.330 0.063 7.67 
.... 111. 
23 0-14 4 •• 3.45 0.035 1.0ao 0.108 10.00 
24 14-. 4.60 3.40 0.025 0.540 0.016 15.00 Con 
25 ... - 4 •• 3.71 0.011 0.200 0.036 5.55 ~.: 

26 98-150. 5.30 4.00 0.010 0.195 0.036 5.42 



'!'able 8 fb) • Soil reaatioft. e1eetrieel ccna1latiri~Y' a .. ozvanie aonettt:_ats" _n aDd n.,8 ye1 .. for profl].e8 

80tl Mr1e8 
CCllUlt:l tuent.tl 

Thalmac:1ral ltootala ADJur KanJ1b1_ --- "a.,DIa 

S"'1~1_ 4.40-4.70 4.60-4.91 4.85-6.30 4.55-5.05 •• 80-5.60 4.60-1.30 
1.1 lIIaO) (4.51) (4.18) (5.36 ) (4.85) (S.u) '4.90) 

aoJ.1 zoeaat1ca. 3.10-3 •• 0 3.00-3~ 3.3o..s.00 3.»-4.25 3 •• 0....4.15 3.40-1.80 
1.1 acl) (3.22) (3.21) ' •• 11) (3.63) (3.84) U.65) 

BleoU1cal CODdtICt1- O.CM5-0.085 O.Olg..g.04O 0.020-0.055 0.018-0.0).1 0.010-0._ G.OIQ...O.OU 
Y1~y (1 &2) '-"",em) (0.060) (0.021) (0.030) (0.028) (0.035) (0.0.) 

O&9anic: 
cacboIl " 

0.158-0.315 0.390-1.200 0.105-0.450 O.l80-0.a&O 0.130-0.611 0.111-1.010 
(0.272) (0.610) (0.296) (o.saU (0.507) (0.054) 

'olal aiU'og •• " 0.033-0.019 0.087-0.137 0.036-0.10. 0.039-0.019 0.014-0.115 0.011-0.101 
(0.0&6) (0.114) (0.076) (0.05t) (0.016) (0.05.' 

Ca&'borv'ldtZ'OleD n~t. 2.41-9.31 3.39-10.43 1.81-5.42 6.21-11.61' 6.07-23.51 5.42-15.00 
(6.18) (6.03) (,.93) (9.21) (10.43) C8.99, 



(Bo.6) of Xootala .... i_. '!'be ClC'qiinlc caJ:'bon ... al'i.ttontl 

18 the PI'Ofile .bawea •• t....., cleer .... wlth depth for 

lie_DIe and ~8la "1'1 •• only. 
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Tha total D1trogea oontent v81'ied b'CIIl\ 0.014 ~ __ 

(80.21) tor MaDftV .. i •• te 0.la7 paZ' cas (,No.7) for 

Kootala .aries. KaAj11aaJ.ea Mri.. .bowed • _£101t. deena .. 

in DitJ:OgeD coateDt wi_h _pth wbile otlld'a diel DOt sbow 

any patten ot va&"latlon. IU.ghly sign1flcant positi ... e 

con-elation betweell orgaD1a aa.l'boD aDd n1trGf;leD was obS8Z'Vecl 

(I' • 0.M8**). 

The C/N ratio YBrial! boll 1.81 (No.13) fOJ: AnjUl' 

•• r1_ to 23.57 (No.21) of MalUmI:' •• rlea. The C/N ratio 

ehDwec1 def1nit. c!aenue with 4epth in Kootala .eri_ 

while others showed def11lite tnnil in 'ftrlation 1n the 

profile. 

4.2 'fotal ate.ntal COJapOII1tion of 110118 

'.fbe total elellental ccmposltion of soi,l8 and tt. 

meaD aDd -1198 values fH pz:ofll_ ue 91 van in Tabla g. 

The &1°2 eo.ent Of all t.he 8011. recOC'ded. h19h val .. 

roag:&.ng freE 39.30 peE' cent (Ho.9) 01 .Kootala .eries aDd 

(Lio.l?) of .l{&lljiJallaJll aer1 •• to 89.40 per cent. (No.1) of 

'l'hoDDacJr.al .... .1_. A 4e.iiA1t. decrease with deptb in t.be 



TalWa 9 (a). Total. cbem1oa1. aDal.yala of ao1l.e 

• 
.... 1 aerie. JI'eJ: c:eDt wbole aoJ.1 

I~ a.-pl.e 110. aDd I 

4eptb (aa) 8.102 AlZO) "·aO) .... 2 ,,0 CaO "'20 '&2° »2°, ppa 

IW-n.e-l 
1 O-lt 89.40 2.91 1.16 0.008 0.05 0.11. 0.20 0.24 0.049 3.79 
2 16-10 6.a.40 5.80 1.60 . 0.006 0.05 0.12 0.20 0.24 0.025 4.M 
3 30-57 62.40 12.14 1 •• 0.006 O.lt 0.10 0.10 0.t6 0.037 7 •• .. 5'7-90 63.00 15.43 3.97 0.010 0.23 0.16 0 •• 0.60 0.049 13.6' 
5 90-1..,. 52.70 11.81 2.911 0.016 0.16 0.13 0.20 0.36 0.025 7.2. 

Xec*.~ 
0.13 6 0-13 44.20 19." 8.06 0.046 0.44 0.30 0.36 0.6301 21.53 , 13-53 53.00 20.92 10.88 0.068 0.42 0.13 0.20 0.72 0.831 22.14 • 53-110 45.00 27.42 9.98 0.0" 0.37 O.itt 0.25 0.24 0.698 24.17 

9 110-110+ 39.30 28.40 9.40 0.038 0.28 0.13 0.15 1.38 0.682 25.M 

Afi- 0-13 11.50 B.76 5.4' 0.010 0.28 0'.14 0.20 0.5" 0.0" 11.02 
11 13-40 6B.50 19.68 6.72 0.125 0.51 8.'12 0.15 0.12 0.081 1' • .!3 
12 40-90 16.50 19.14 6.'" 0.092 0.26 P.l. 0.10 0.'8 0.099 9.12 
13 90-160+- 53.40 23.65 5.95 0.060 0.26 0.13 0.10 0 •• O.OM 13.67 

KanJ1Jaal-
0.12 IT ()"'10 '4.90 13.18 5.82 0.0.7 0.21 0.10 0.36 0.074 9.43 

15 10-4. 55.00 18.54 6.46 0.002 0.12 0.11 0.10 0.54 0.074 10.3S 
16 48-9' 58.30 23.20 6. to 0.01' 0.19 0.12 0.30 0.12 0.014 8.50 
11 96-14&t' 39.30 29.34 11.46 0.022 0.21 0.09 0.10 0.60 0.099 14.36 

Ifr- 0.13 00-10 59.50 10.10 7.30 0.060 0.28 0.10 0.48 0.061 21.34 
19 10-21 40.60 18.06 6.14 0.063 0.23 0.12 0.30 0.48 0.069 13.67 
20 21-50 61.90 26.20 6 • .0 O.OM 0.23 0.15 0.10 0.15 0.076 ~."l 
21 50-110 4'.00 26.85 5.95 0.028 O.lt 0.13 0.10 .... 0.076 12.66 
22 11Q-181)to 40.00 21.81 6.59 0.019 0.09 1.11 _.------- --

0.061 11.68 0.20 0.84 •• ....... 
2l 0-14 60.00 18.46 3.i4 0.0.a4 0.14 0.14 0.20 0.48 0.061 6.40 
24 19-36 49.40 25.75 5.25 O.Oll O.u 0.13 0.30 0.20 0.074 8.02 
25 36-. 40.00 26.'1 5.89 0.019 0.21 0.10 0.15 1.80 0.061 S.S2 
26 98-1504' 40.00 25.1S 6.02 0.017 0.12 0.11- 0.25 0.60 0.099 9.16 

c:n 
QO 



lJ:a1»le 9 (b) • 'fQbl. cm.1cal. ... lyais cd ao1l.a. -.all and caDge yalu.ea tOC' pz:ot:l.lea 

&.oil. aer.tea 
CODat1t:u". 

" 'thoDnackal K~ala Anjur KanjiJcu.~ Hannw: Jl1enmaDd. 

aiO 52.70-89.40 39.30-53.00 53.40-71.50 39.39-58.30 40.00-59.50 40.00-60.00 2 (65.98) (45.38) (62.48) (49.38) (46.20) (47.35) 

AI2O) 2.94-11.81 19 • .&4-28.40 8.76-23.65 13.18-29.34- 18.06-30.10 18.46-26.91 
(10.82) (24.05) (17.96) (21.07) (23.40) (24.08) 

Pe2O, 1.60-3.97 8.06-10.88 5.44-6.72 5.82-11.46 5.95-1.30 3.94-6.02 
(2.41) (9.58) (6.14) (1.54) (6.52) (S.28) 

M.D02 
0.006-0.016 0.038-0.068 0.060-0.125 0.002-0.076 0.019-0.063 0.017-0.0'3 

(0.009) (0.049) (0.087) (0.037) (0.0.43) (f).OJ3) ..., 0.05-0.23 0.28-0.44 0.26-0.51 0.12-0.21 0.09-0.28 0.12 .... 21 
(0.13) (0.38) (0.33) (0.18) (0.20) (0.15) 

Cao .0.10-0.16 0.13-0.18 0.10-0.14 0.Ot.o.12 ~ 0.12-0.15 0.10 - 0.1" 
(0.12) (0.14) 

," 

(0.12) (0.11) (0.13) (0.12) ~ J 

"2° 0.10...0.30 0.15-0.30 0.10-0.20 0.10-0.30 0.01-0.03 0.15-0.30 
(0.20) (0.2l) (0.14) (0.15) (0.16) (0.l3) 

-,,0 0.26-0.96 0.4&4-1.380 0 ........ 72 10.36-0.72 0.15-0.84 0.20-1.8 
(0.4S) (0.68) (0.5.) 40.56) lO.49) (0.77) 

pao" O. Oas-o.04 9 0.6.M-O.8)1 0.087-0.099 0.074-0.0" O.04t-O.014 0.061-0.099 
(0.017) (0.711) (0.093) (0.080) (0.064) (0.074) 

'f1Oa ( ppm) 3.79-13.67 .al.Sl-Z.SO -.ll-il.al 8.So-14.» 9.41-21.36 6.40-9.16 
(7.45) (23.41) (11.79) (10.61) (13.76) (8.25) 
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OODte. of ailica wu DDtecl 1n ADjur aDd - ... nda a.i. 

wbtl. Olbel'll abovtd _ definit. trend .in ftriat:ioo with 

depth. 

!'be Al20, eoateat "'1'184 fl'Oll 2." l'8I' ~ CWo. 1) 

in 'l'hOllDllclaal a.ri .. to 30.10 oar cent (Mo.la) in Mennv 

.aria.. A .teady increa .. "i~ depth in the COftteat of 

1.12°3 w. DOted 1n 'l'hOllDilcikal, Xootala, I'anj1'kulam aD4 

ADjU' .. rl •• wlUle otber .oi~ showed no definite pat:tenl 

of yariat10n with depth. Then vas a blgn1flC6a posit1 .. 

coa:elatloD ~ clay cODteDt cud total A1203 (0.'69*). 

In the caa. of '~o, t.ba canve ob.erved was 'a-. 
1.60 per ca .. (Ma.a) 1n "boD_oIeal .. r18a t:o 11.'. PC ceat: 

(.0.17) in ICanJ1lc:ulaJa sen.ea. Increase in t he content of 

iron vith depth was observed in RemaandCi 6011 vb11e othen 

showed 1I'ngular distribution with depth. There was a 

hiply .ignificant coftelat:iOJl between clay c:onteDt aDd 

total "e20, <r • 0.521**). 

'!'he variatlOD with nga~ to tot:e 1 Ma0
2 

COIItant 

of 8011s waa freD 0.002 per ceDt (No.lS) for JCaajl1tul811 

serle. to 0.125 ,.r cent (Ho.l1) in Anjur •• riee. 

!'he content of ltrJOa showecS erratic dlst:Z'ibut:lon with depth 

in all aoils ira-a.tigated. A positiy. correlation bea..n 

clay coataDt aDd MnOa va. oba..v. # bu.t w.. not sl9Dif~. 
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!'he conte. of ... ill .... 18 n .... tram 0.09 

pel' __ (No.1') ln Jraajl1n11 __ 1'1.8 to O.B, tle. cent: 

(No.8) ln Kootala •• 1'1... .0 d.finite pattern of 

dletrib1K1on with •• pth va. ob8eI'9"" 1n any of the .0118 

studl ... 

'th. cont.nt. at lIgO ia aoi.i.. alao shOWed DO .. finite 

aeptbd.s. v_lation 1D the PIOfile. The McJO .tat.U8 &'tl1lQ" 

fna 0.05 pH' cent. (No.1 ... a) cd '1'bcBmac:Jcal .e",1e8 to 

0.51 PI" cent (Ho.11) of ADJ- •• d. •• 

I'otal pota •• lua .bowed. DO definite depth-via. 

varlat10n 1D the pzofl1.. fte "20 CODtent "uied fJ:C'lll 0.15 

pel:' cent (Ho.20) 1n KaDJi1cu~ MJ:'1ee to 1.80 pc cent 

(No. 25) in Renan4a "1'1 ... 

f.- 0 .025 pel' __ 

(No.2 and 5) in. Thonna.,,.l .. d .. to 0.831 DeW' t:-* (Wo.') 

1n JCootala s.l'l_. An inal' •• 1ag tr... ln P20s cODte. 

with depth wa. not .. 1n ADjv and Jranjlkulaa •• ries while 

others sh0we45 DO definite pattel'ft of ft&1.at1oo with .. pth., 

Clay oeatent ard total P2's 

but was DOt signlficant. 

'the higbest v.l_ to&" ~'Oa •• .as.86 ppa Uto.~) 

for Kootala &eJ:'1e., wb1le I'~_o_l. .... 1.. n~ed tbe 

l.OW6t. v.1._ of ).79 ppa 010.1). AD lDC.&'eaa1Dg conteD* 



w1~h ctepth we_ ~ed fOIl' KooUla aDd "lI8anda .... ~, 

while otbe&'. ahowed _ 1&"ft9\llar vCl.1a~1OD:w1th depth. 

Tbe cr ___ l CIGIJlPOS.t.~.t.OD of 9ftY.l 18 pr ...... 
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in Table 10 (a) and -.an aDd hD9I Yalu_ of profil.. 1a 

Table 10 (b). As compared ~o ~he .oils, the chem1cal 

c0Jll10lS1~1on of gravel abowed a depletion of &i02 aDd 

acrc:wmla~1on of cOlUli:1~u_t8 like "-203' A1a03' Mtf), Cao 

and -Zo. 'I'ba content of '1'102 ill ~he "ft.".l vas alae hip 

ccmpal"~ to that 1n 80118. "be __ 1ua of profiles 

abowe(J the higheai: 8102 ooate. of 53.50 per cent •• 

Thclmaeb1 •• rles and the lCIIWe_ of 30.08 per aeat for 

lfe .. D4a aerle.,. Conccm.ttaDt nduatlon In 810a aDi 

eccUDlQl.ation of COllatltuent8 "203 and A1a03 we .. 
couplcuoua, ruult1ag in the ..... t1c nductioD in _le .. 

ratios. 'l'hua 810z".la03' aiO~'eaOJ aDd &107'R20, EaU .. 

of tbe gray.l for all tbe pcoot1lea .-.gistered • ~ 

a. cOI'Ipared to tbe 801la. tiae ... value. fO&" ... 

91:'0£118& abowed that the .i0alAlaO, Ya .. 1ed fzca 2.15 •• 

Keotala 8er1es to 6.15 ,. .. ADJ- .eri_. 'l'be S10~"Z03 

I1lIl98d frca 3.73 for MeDlDanda to 13.06 for ThCllDacJral 

aerle.. In reapeet of Si0al-Z.,' the low.t (1.19) ,.. 

racol'ded for Renmanaa .. ri_ ana t'be high.t (3.21) for 

'l'haanaclra1 aeriea. 



'l'abl.. 10 (a). Total c~cal .Daly.is of ccar.. fAIl_at. (9ft .. l) -
SoU .-i •• 'l'otal Coat.D~# per oeDt lIolar n~i_ -riGZ _1IP1.1Io. 
aDd c1epth<Ga' W- aua N.'a &1Oa a102 ~O, h 2O, ItaO c:ao MgO KzO *2° 112°. 2 A1aO) "ZO, RzG, 
ZJu=-Q ..... 

1 0-14 .a.a 26.00 9.60 0.017 0.12 0.28 0.20 0.14 0.062 17 •• ).46 1).55 2.7. 
2 14-30 'S.I 28." a.96 0.016 0.13 0.14 0.11 0.67 0.085 a.7S 2.8'7 14.43 2.3' 
3 10-57 48.5 22.04 8.96 0.021 0.18 0.21 0.14 O.M 0.101 9.43 5.07 14.f3 2.17 
4 57-tO 64.6 5.68 2f.J2 0.013 0.14 0.19 0.45 0.47 0.062 8.0a 11.31 7.07 4.35 
5 90-1.,... 57.0 21.00 9.60 0.022 0.16 0.14 0.80 0.18 0.051 8.19 4.61 IS •• 3.57 

I-*.M 
, 0-13 16.6 28.'2 19.58 0.016 0.12 0.12 0.30 0.14 1.329 16.4' 2.07 4." 1.M 
7 13-53 38.5 21.96 23.04 0.016 0.13 0.21 0.20 0.40 1.391 16.47 2.99 ,." 1.79 • 53-110 26.7 36.80 16.00 0.024 0.10 0.14 0.20 0.14 1.088 al.M 1.21 ... 0." 9 110-1.,... 33.3 24.46 23.04 O.OM 0.11 0.16 0.30 0.54 0.370 17.19 2.31 J •• 1.4. r,JQI' 
o 0-13 53.5 11.44 12.16 0.033 0.12 0.35 0.50 0.1' 0.230 1'.'71 '.M 11.73 ... ,. 

11 13-40 30.8 12.56 23.04 0.OS3 0.10 0.20 0 •• 0.14 0.191 11.02 4.11 1.16 1.ft 
12 ..... 4'.5 1'7.12 17.28 0.117 0.15 0.50 0.15 0.14 0.219 13.00 4.11 '7.18 2.lt 
13 10-160+ 40.0 8.72 20.48 O.M7 0.14 0.50 0 •• 0.14 0.1'79 21.15 .7.85 5.21 3.13 

t"',,"1 38.5 17.84 21.'76 0.030 0.10 0.25 0.15 0.14 0.651 21.34 3.67 4.72 2.01 
ts 10-4. 38.5 17." 21.54 0.030 0.05 0.45 0.50 0.14 0.483 21.34 3.67 4.75 2.01 
16 4"". 31.9 21.24 21.76 0.0&0 0.05 0.45 0.15 O.lS 0.191 20.94 2.56 3.91 1.55 
17 96-14,... 48.5 11.20 12.40 0.014 0.16 0.35 0.30 0.18 0.014 17.18 7.35 10.36 4 •• 
• PDIIE 0.10 18 0-10 37.0 20.80 22.40 0.092 O.lS 0.21 0.14 0.315 19.00 3.02 A.41 1.79 
19 10-21 32.7 19.00 19.20 0.106 0.12 0.30 0.30 0.20 0.285 15.05 2.93 4.54 1.78 
20 21-50 38.5 25.16 16.64 0.057 0.14 0.25 0.30 O.~ 0.279 18.29 2.60 6.17 1.83 
21 50-110 3.1.9 25.00 16.00 0.019 0.13 0.40 0.30 0.67 0.179 18 •• a.31 5.65 1.64 
aa 110-180+ 35.6 25.04 18.56 0.016 0.12 0.33 0.20 0.14 0.258 13.49 2.42 5.11 1.64 "-1111. 0.15 21 0-14 38.5 26.20 l!i.20 0.016 0.02 0.20 0.14 0.191 14.3$ 2.50 5.35 1.70 
.M U-16 22.3 35.56 al.CM 0.016 0.13 0.23 0.20 0.14 0.191 19.00 2.42 2.58 0.75 
25 J6-98 ).2.3 27.52 26 •• 0.022 0.10 0.16 0.10 0.1. 0.151 4.36 1.61 l.20 1.21 

o.~ 0) 
26 98-150+ 27.2 39.60 19.20 0.016 .... 0.26 0.20 0.14 0.123 2.97 3.23 l.7a 1.07 ~ 



'fable 100,). 'rotal c~lcal a_17111s of 91:8'9'81. __ and J:8Dge .... 1uea for profl1ee 

CODat1tuea'ta sotl .. de8 

" Tb..-cllal Koc*ala ADj .. JC'anJUatlaa "anu&- .. ..... 
8,e2 '8.50-64.60 26.'70-38.50 30.80-53.50 31.90-48.50 32.'70-38.50 22.30-38.50 

(53.48) (33.28) ('2. '70) (39.35) <:15.54) (30.08' 
~12" 5.68-28.01 21.96-36.80 8.'7a-17.12 11.20-21.K 19.00-25.16 26.20-39.60 

(Z.31) (21.91) (12.'6) (17.03) (23.00) (32.02) 
h203 8.96-2'.32 16.00-23.04 12.16-23.04 12.40-21.76 16.00-22.40 19.20-26.88 

(12.2Si) (20.42) (18.24) (19.37) (lS.56) (22.0a) 

"2 O.Oll-O.O22 0.016-0.0l6 0.033-0.117 0.014-0.010 0.016-0.106 0.016-0.032 
(0.018) (0.023) (0.058) (0.029) (0.058) to.018) .... 0.14-0.28 0.12-0.21 0.20-0.50 0.25-0.45 0.25-0 • .0 o.oa-o.21 
(0.19) (0.16) (0.19) (0.18) (0.11) (0.11) 

Cd '0.12-0.18 0.10-0.11 0.10-0.15 0.05-0.16 0.10-0.1' 0.10-0.16, 
(O.).~y (0.11) (0,.13.t ~ (0.10) (PJLl21. (0.131 

h 20 0.14-0.67 0.14-0.14 0.14-0.14 0.14-0.1. O.lA-O.67 0.14-0.14 
(0.36) (0.31) (0.1,) (0.16) (0.31) (0.14) 

&aO 0.11-0.80 0.20-0.30 0.20-0.15 0.15-0.75 0.20-0.30 0.10-0 •• 
(O.M) (0.25) (0.41) (0.43) (0.27) CO.l. .,. 0.051-0.101 0.310-1.)'1 0.17LO.230 0.074-0.651 O.11S-O.315 O.12J-G.191 
(0.072) (1.0.40) (0.205) (0.350) (0.250) 'Co.1M) 

"10. __ 8.02-23.15 16.47-21.34 11.02-21.15 11.18-21.34 13.41-19.00 2."-19.GO 
(13.39) (1'7.87) (14.97) (20.20) (16.89' ClO.l1) 

"!~~ige 
2.81-11.S1 1.23-2.99 4.1 "J-7.96 2.56-'.35 2.31-2.93 1.61-3.23 al0 20J 

(5.46) (2.15) (6.15) (4.31) (2.67) (2.44) 
&lOslh203 1.01-15.83 3.85-4.13 5.21-11.73 3.91-10.36 4.41-6.11 2.58-5 •• 

(13.06) (4.37) (6.92) (5.94) (5.18) (3. '7J) 

810""'2°, 2.39..4.35 0.9'7_1.19 1.92-4.1' 1.55-4.30 1.61-1.83 0.15-1.10 
(3.21) (1.41) (3.15) (2.50) (1.14) (1.19) 



ne aCewmlla~10D of crpDft1~~. tn qZ'f:1ftl 

ntati". to fiDe earth ts pcreMft~ed in Table 11 (a). '1"he 

.an ~ "DOe .. 1._ f. tbe profil_ are "bawD 1ft 

Table 11 (1,). In all the .... le i ...... ~ ..... teal then ... 

lea. acc:uaulatioa of alOa a. aaopazed to "'2°, aDd A120,. 
aetween the .eaquiox1dea, a __ l.ti. 0& "~03 .ppea .... 
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to be JDOJ:e caapared to Ala',. If ..... Yaluea fa. the 

profile sbowed tbe hiVbea- •• n_latioa of h 201 1D 

TboanaolrAl ... i_ ~oll.owed by Menmanda. AnJ1q", XaaJiJmlaa, 

Mannur aDd Kootale. '1'bODnac:1cal •• ries sbowed t.he hJ.gbe8t 

order of accumulation 8JIODg the 'ftrioua solla inYcst1;ate4 

for AlaO" ".2°" MDOZ' IIJO, ceo aDd .,i02• In r_pect 

of ot1\er soils, all the other .1 ..... t. showed gJ:aater 

a .... lat101l in the qft.el .. c~ to aoll, .a 

l~icatea by the h1qber rat! ... 

cat 10ft exchange pcOJMtft1.. of 8011. U'8 preaented 

in Table 12 (a) • Mean aDd nDle 'nlues an CltY.n 11'1 !fable 12 (b) • 

'the cation exchange ea.pae.ltl' UlH4~) of 80118 

l'UDIiiIed fzoaa 2.80 IM/1OO 9 (110.26) ac "lIIaDda •• rl88 to 



",.w. 11 (a). a.lati •• acrcuaule.tiGll of conat1tveDt. 18 9&' .. 1 aDd ii • ..nil 
•• 

&01.1 .. a.- .Ra~iD 01 .1emaDt 111 graftllel..emeAt Jon fiDe eaZ'tll 
aample Bo. O' , 

and tJeptla Coal S.1°2 AlZ8, "·2°3 lIII02 -.0 Cao -,.0 ~O P20" T102 

'DMPft1I1sa.1. 
1 0-14 0.546 8.16 5.78 2.13 5.60 1.06 0.70 0.83 1.27 4' •• 3 
2 14-30 0.771 4.97 5.60 2.67 2.80 1.09 3.35 0.46 3.'5 5.12 , 30-51 0.171 1.82 4.82 3.50 1.50 1.19 3.60 0.15 2.70 1.20 
4 57-90 1.025 0.37 6.12 1.30 0.83 0.84 1.57 0.75 1.27 0.59 
5 90-18C)tr 1.082 1.18 3.27 1.38 0.88 1.31 0.90 2.22 2.04 1.t3 

I1r*IH 
I 0-13 0.783 1.4' 2.43 0.35 0.27 0.92 0.4' 0.83 2.08 0.76 
1 13-53 0.721 1.05 2.12 0.24 0.50 0.93 2.00 0.28 1.61 0.14 • 53-110 0.568 1.U 1 •• 0 0.55 0.38 0.56 0.56 0.83 1.56 0 •• • 110-180+ 0.841 0.86 2.45 0.95 0.5' 0 •• 9.60 0.22 0.'4 e •• 

Aajv 
10 0-13 0.74. 1.31 2.24 0.4' 1.25 0.82 0.70 0.91 2 •• 3 1.13 
11 13-40 0.450 O.M 3.43 0 •• 0.39 0.79 0.93 0 •• 2.17 0 •• 
12 40-to 0.823 0.81 2." 1.21 1.92 1.5' 1.40 1.M 2.22 1.43 
U 9O-16Ot' 0.'49 0.'7 3.44 0.78 1.92 1.15 I •• 0.'2 1 •• t.S5 

ItId""'t!o O.BS' 1.35 3.74 0.64 1.19 0.81 1.40 0.42 9.09 2._ 
lit ,10-4. 0.700 0.96 3.33 0.51 '.75 0.50 1.40 1.39 6.67 2.05 
16 1 .... '1\ 0.5.' 0.t2 3.40 0.53 2.37 0.47 0.60 1.04 2.56 2." 
11 96-1_ 1.2M 0.38 1.08 O.M 1.67 1.85 1.80 0.50 0.71 1.20 
~."T 

• 0-10 0.622 0.69 3.06 1.53 1.25 0.70 1.40 0.52 5.26 0.89 
19 10-21 0.805 1.OS 1.03 1.68 1.lO 0 •• 0.67 O.Q 5 •• 1.10 
20 21-50 0.877 1.04 l.60 1.30 1.09 0.94 4.00 2.00 2.94 1.N 
21 50-110 0.721 1.20 2.6S1 0.68 a.11 1.05 6.70 0.63 2." 1 .. ., 
22 110-1 ... 0.890 1.05 a.sa O.M 1.67 0.88 0.70 o.a. 4.17 1.15 

llftaBrA-
23 0-14 0.012 1.42 '.87 0.67 0.14 1.01 0.70 0.42 l.13 a.24 
24 14-36 0.4S1 1.38 4.39 0.48 1.64 0.95 0.47 1.00 2.56 2.31 
25 36-98 0.808 1.02 4.56 1.16 0.16 0.91 0.91 0.06 2.50 0.4' 
26 98-1504' 0.680 1.57 3.19 O.M 0.13 1.45 0.56 0.33 1.25 0.30 .. 

0) 
Q') 



trab1e 11 (1,). RelatlYa accaaulatlon of constituents in gravel an4 fine earth. _aD eD4 
I'8Il98 Yalue for profllea 

Conattt ... &011 a .. l_ 

Ratio of ttl_at 
1D gze ... l to 'I'1lcmnaclra 1 Xootala Aftjur Xanjl'b1la MaDlnlr .8tr1l ID4a 
81e11-* 1I'l ft _ 
_ rtll 

Sl02 0.546-1.082 0.568-0.841 0.450-0.823 0.541-1.234 0.622-0.890 0 •• &1-0.808 
(0.1M1) (0.131) (0.693) (O.83S) (0. '783) \(0.M5» 

A12O, 0.37 -8.1. 0.86-1."6 0.31-1.31 0.38-1.35 0.69-1.20 1.02-1.57 
(3 .. 30) (1.18) (0.80) (0.90) . (1.01) (l.lS) 

h 20, 3.21-6.12 1.60-2."5 2.201-3." 1.08-3.7" 2.60-3.06 3. 19-&.trI 
(S.la) (2.15) (2.95) (2.89, (2 •• ) , .... , 

HaOa 1.30-3.50 0.2<6-0.95 0.26-1.21 0.53-0.66 0 ..... 1 •• 0 ..... 1.16 
(2.20) (0.12) (0.10) (0.60) (l.al) (0.81) 

,,0 0.&1-5.60 0.21-O.~7 O.35a-1.'2. 1.19-3 •• 1.09-).67 0.11-1.66 
(2.1:iU (0 •• 3) (1.31) (2.21) U.88) (0.67) 

c:ao 0.86-1.31 0.56-0.93 0.19-1.57 0.50-1 •• 0.70-1.05 0.95-1."5 
(1.22) (0.8:.1) (0.92) (0.91) (0.91) (1.09, 

M·2O 0.70-3.40 0.47-3.60 O. "10-1.40 0.60-1.80 0.61-6.10 0."'-0.'3 
(1.98) (1.66, (]. .11) (1.SO) (a.69, (0.67) 

XaO 0.15-2.22 0.22-0.83 0.28-1.56 0.42-1.3' 0.24-2.00- 0.06-1.00 
(0.88) (0.54) (0.80) (0.84) (0.80) (0.45) 

P205 1.21-3.45 0.5"'2.08 1.82-2.63 0.75-9.09 2.44-5.88 1.25-3.1J 
(2.15) (1.46) (2.21) (4.11) (4.14) (2.36) 

'1'102 0.59-5.12 0.66-0.88 0.83-1.55 1.20-2.46 0.89-1.94 0.30-2.31 
(2.53) (0.76) (1.29) (1.99) (1.31) (1.35' 



Tal:ale 12 Ca). cation ucbaDcJe pzo~iea o.f 80118 

&01.1 ... 1_ baballJ_ble oat1oDll ICCl Sum of 'CxcbaDge cae *~ Be ••• at:unt1em 
•• role 110. At 

baII_ ac14l- ·'CBC .. ,0Ac - " ..a dept.la Ca IIg It 11. t!' • 100 • 
C.) pH7 c1eJ' a_ of -. __ 

'-/100 9 s011) eattona .. ., 

Dc-.... J. 
1 0-1' 0.91' 0.683 0.049 0.092 0.243 1.'739 4.1' 5 •• 4.30 25.10 29.5. CO .... 
2 14-30 1.003 O.OM 0.066 0.092 G.5. 1.203 3.M 5.1. 1.9S 18.10 D •• tl.13 
3 ""'7 1.105 0.015 0.029 0.087 0._ 1.2M 5.22 6.4' 6.55 16."0 19.14 t •• .., 

• 17-10 1.105 0.669 0.012 0.097 0.838 1.914 5.'0 7.31 5.10 15.70 26.17 '''.53 
5 90-180+ 1.090 0.465 0.039 0.08'7 0.?90 1.681 5.M 7.62 5.80 17.30 22.06 28._ 

1ftM'-0-13 2.195 0.603 0.208 0.120 0.243 3.126 11.70 14.83 12.95 42.20 21._ M.U 
7 13-13 1.711 0 .... 0.083 0.087 0.829 2.749 14.94 11.69 12.90 H.90 15.17 21.11 • 13-110 2.021 0.887 0.071 0.152 0.689 3.131 U.78 15.91 12.to 29.10 19." M.a, 
, 110-1 ... 1.991 0.M3 0.087 0.122 0.369 3.043 10.26 13.30 1'.90 21 • .tO 2'1.87 21._ 

PO-13 3.'30 0.131 0.121 0.125 0.009 '.007 2.- 6." I.ao U." .8 •• n •• 
11 13-40 2.674 O.8U 0.111 0.161 0.113 3.Ml '.18 'da 11." .at.tO d.n M.a, 
12 '8-90 2.820 O.S23 0._ 0.1M 0.008 I.SD 10." u." S •• 21.'0 as.3' •• 11 
11 98-1.., 2.907 0.'" 0.0" 0.110 0.018 3.9U ·6.U 10.03 8.10 27.90 )9.00 4." 
!!!J!!!!!! 
1. 0-10 1.Ma 1."" 0.081 0.109 0.12' l •• t 6.'. 10.3. 1." 26.70 37.17 49.0& 
15 1 ..... 2 •• 94 0.910 0.077 0.136 0.123 4.137 9.)6 13.50 12.00 lO.,ao SO.65 34.M 
II 48-t6 2.6&5 0.407 0.071 0.0. 0.192 3.221 S.as 11.50 14 •• 20.50 28.01 21.H 
17 96-141+' 2.500 0.418 0.064 0.al7 0.011 3.219 7.20 10.42 1.10 20.60 30.90 41.81 
11== 
18 .... 10 1.395 1.130 0.185 0.141 0.008 3.643 5.40 9.04 9.50 25.20 40.)0 38.35 
19 10-21 2.87. 1.119 0.353 0.158 O.Ola 4.508 7.56 12.07 9.50 22.90 37.35 47 •• 
20 21-50 2.878 0.914 0.240 0.163 0.010 '.255 8.28 12.54 9.30 20.80 33.91 '5.71 
21 50-110 2.616 0.690 0.205 0.174 O.OCM 3.685 5.22 8.95 10.70 21.30 'I .• 14.4' 
22 110-1 .... 1.424 0.756 0.160 0.152 0.289 2.492 10.05 12.53 10.00 24.50 19.89 '24.92 _ .... 
23 0-14 1.'54 0.073 0.144 0.1. 0.137 1.801 7.02 8.82 5.50 28.90 20.42 32. '75 
2' 14-. 0.669 0.029 0.5'1 0.120 0.21M 1.814 6.M 8.71 4.90 21.20 21.51 38.24 
25 J6-te 0.111 0.581. 0.040 0.109 0.OS3 1.341 '.32 5.66 3.01 12.50 23.1. 4'.97 
26 98-150+ 0.111 O.262~ 0.400 O.NO 0.015 0.9'73 5.22 6.19 2.80 17.80 15.71 3'.75 

*CBCIJ es .. of ba_ + ICCI ~~.ble AI) 
0) 
00 



·We 12eb). cat;iea ~ ~Ue. Of so1lat. meaD and ~ values £or the pcofU • 
• 

~tuen_ ~~ !2!!!la ADJ- 1<Am~*w._ ~ '"!!!!!!!!!! 
_I.E&! fitSl.9!!! 

ca 0.916-1.101 1.715-2.195 2.614-3.43 1. 94B-2. 994 1.395-2.878 0.611-1.414 
(1.0.4> (1.9al) (2.958) (2.522) (2.240 (0.836) 

MQ 0.015-0.683 O. 60l-o. 887 0.131-0.814 0. 407-1. 1S9 o. 756-1. 730 0.029-0.581 
(0.175) (o.m) (0.567) 10.884) (1.054) (0.236) 

It 0.029-0.640 0.071-0.208 0.077-0.321 0.064-0.083 O.16o-u.las 0.040-0.561 
(0.0&5) (0.112> (0.166) (0.014> (0e2'9) (0.196) ,. 0.087-0. Ot7 Q.~~~7 - '.-f52 Q~l~ -_0.167 0,P9~ - 0.217 Oa141_-2.

'
T4" o .J)6jl_~_Jbj~ 

(0.091) (0.120' ' (0.138' (Oe_14O») (0.158 (0.105» 
A1 0.243-0.83$ 0.243-0.829 0.008-0.313 0.00-0.192 0.004-0.289 0.015-0.2_ 

(0.627) (0.533) (0.085) (0.114) (0.066) (0.122) 

8\1IIl of beaea 1.203-1.914 2. *149-3.131 3.553-4.007 3.219-1.137 2 •• 92 .... 508 0.971-1.874 
(1.555) (3.012) (3.829) (3.619) (,.717) (1..7) 

~ adrl1ty 3.96-5.94 10. 26-14.N 2. __ 10. •• 6.48-9.36 5.22-10 •• 4.'2-7 •• 
(4.93) ( (12.42) (6.26) (7.83) '7.'0) eSt..) 

cae 
s_ of QlUoo. 5.16-7.62 13.30.17 •• 6.86-13." 10.38-13.50 8.91-12.$1 5.66-8.82 ,,,.9) (IS •• J) (8.39) (11.45) (11.02) (1.35) 

"CAe "" '.30-7.95 12.90-13.,0 5.20-11.20 7.70-14.95 9.30-10.70 2.80-5.50 
(5.9.) (13.16) (8.44) (10.65) (9.80) (4.06) 

~of Clarl 
0. 048-0.086 0.062-0.093 0.061-0.132 0. 060-0.118 0.054-0.102 o.oae-G.06J _,Me CBC 

(0.062) (0.01') (0.097) (0.086) (o.oeO) (0.038) 
_. aatuxayon 
.. O! cations 19.14-29.58 15.57-27.87 2!)'.39-~a.18 28.01-37.57 19 .89-41.38 15.71-23.69 

(24.05) (21.05) (40.84) (31.78) (34.57) (20.ll) 

_ .. 0I!cpH7 15. 13-40.44 21.31-2".27 34.29-'/7.06 21.55-49.04 2 ... 92 .... 7 ... 5 32. 75-43.97 
(28.1') (22.90) ( .. 9.50) (36 .. 72) (l8.18) (37.43) 

.. 



14.95 -,1100 .. (Bo.l.) 01 .... ji1atleJl .. rl... !'he cae 

.. lues .hGWe4! DO a.fiDlt.. ".l"iatlGft wlt.h depth ill all 

the soila. .,. eBC vatI poaltl .. 1,. ooarrelate4 to ocvanic 

_ttal:' ccxaeDt of .011. but was DOt aign1f:1can.t.. Clay 

wa. alao posit-i.elf con:elate4 with CJ1C \1" • 0.418fr ) 

vhich va. .1gDlf1aaat. 

10 

'I'he cae det.-.lDed ~ •• cd _tiou vu l'd.g-.t 

fez 1<ootala •• rl_ (Ho. 7) wlth 17.69 -./100 9 and tbe 

lowest for ThODDeckal •• rl •• OIo.l) with 5.16 ..;'100 9. 

Profile _ ... indlcated bigbeet value of 15.43 _100 .. 

aDd lowe.t of 1.49 IDe\Il00 9 for the abo¥'e two sarl_. JIG.­

other 801ls, tbe value. wer8 10.08, 9.09, 11.01, and 7.M 

..,,100 9 for MljUl", ICanj 11alla., MaftmU' and R .. naa .erl_ 

respeati .. ly. 

5.2 Bxcbenge acidlty 

Tbe h1Qheet ..an value of 12.42 -.llt)() g so11 vea 

obtaiDe4 fol:' Itootala, Whil. tlw lowest of ".93 _/100 .. 

v •• r __ de4 for 'l'boDDaalral .. ri... In J:'espeot of ot~ 

8011e, tbe val._ v .... 6 ••• 7.83, 7.30 and 5.e ";100 V 

for: ADJ-, lCaaJlkul •• , .... DImIr aad IleDlDtlnc'la .el"'-

.... pact!Yel'. 

CBCS/l00 9 clay ftZ'ied .com 12.5 (No.25) in "Nlenda 

•• rl_ to 42.2 --'100 9 clay (110.6) ln Kootala serl_. 



'1'_ excballQeable calctua coat.at ot dUferent 

.0i18 studied "&"led i..- 0.611 -.1100 , (Ho.25 u4 26) 

of .... Dda •• 1:'18. _0 3.430 M/100 , (110.10) of AnJUI: 

... 1_. D,,1Dite deor_ ill excbe.ll9eeble calc1. w1.,. 

d~ vu 1lGte4 111 "DIIe"4a .81:'18. oaly. '1'he exchangeable 

calcium showed pos1tiVf;.} si~nlf1caA_ coa:elat1cm "d.tl" CE 

(r • 0.544··) • 

In the 08 •• of exchallqeable _gn_ium, the rallge 

obee19e4 v.s ! .. 0.015 ';100 9 (No.3) in'lboD.neclcal .erl •• 

to 1.119 ..,,100 9 (Ro.14) 1IllCaaj11allaa •• rl ••• Hut.. 

ac:camlat1on of exchangeable .... 1 .. ve. noted 1n surfa. 

18ye" of 'l'hC8ftackal, KaDjiktalaa and Mann_ seri .. ,wblle 

1M.1'II\8C!1ate lay_s showed accnaulat1on. 1n JCootala, Anj_ 

anc1 llemanda •• rl... '1'he exc'bangeabl. _QDesi\a shewed 

posi_i.e cocl:'elation with cae which w. aot at .. Ui __ • 

Tbe content oi fiiU'Qhal'.lg8Uble llOttlsalum vtiried ~ 

0.029 ...,,100 V (No.1) in 'lOOuQackit.l ser1e.s to v.561 ";100 9 

(~o. 24) in liQDmr.inc1a aeries. 'lhea&ehon'lJeJ)le sOd! \:Ill ....... 

I:'ca...,ea £roa 0.060 mct/100 9 (No. 26) of liElnl11iW& seri. to 

0.211 "';100, (No.17) of ltGnJ1lGlJ.a.m aerles. Definite 

decn ... in exchangeable potassium wit.h cie.;.Jth was notla.d 
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ill Aajur, Kanjila.llua aDd "lUI ..... :i.ee aD4 ~be .... 

tread ill .-cbaagec.b1e eod1_ .... DOte4 in ............. 1ea. 

All other soils cU.4 __ 8bcIIW uy dai1D1te pccd1le 

vaJ:1_ion with 4epth. tfba OOftelat.iaa. aodf1c1eDta oJ 

excbaageabl.. pot ... 11a a .. 8.U._ w1~h cae v •• ,POa1t1v. 

but. DOt aignif1cen\. 

Potas.1_ chloride extrectable alwl.1n1ua recor:4e4 

!flight ly lower va lues end ranged fZOftl 0.004 !DIV'l00 9 (110.21) 

of JtAnjlkalam series tC"l 0.838 IBe/l00 9 (No.4) of 'tbotmac1ral 

series. Irregular ftrl.10ft in tbe excbaDgeable _ba1at. 

eontet* with t!epth WIlli' 0btIJttI'Ve6 1n all tbe eol1.. Ba •• 

sstu.retion 'Wf.\p ee 1 eulat .. baNd on f!_ of ea~lOft aftt1 

emmonttlll acetate CEC. :rot' __ of tba 8011s lftftst:198ted 

ba.~ .aturation by •• of cat1_ 1Detthod •• leu thaD that 

calculateCI by _,~ .. tbocS. In ca .. of "lUIur aer1 •• , 

the l"e"Nrae vas tzue. 'tbe highest baM satw:et1on values 

by both methoda "en obtalDed for AIlJ- seri •• cUD tbe 

lowest val.uas .:i.D Kootala -.:ie8. '1'be bu. aat .... u.oo 

fOJ: otbe&' soils .inVest1_t. __ howd a deer ... e ill tbI 

order ..... Dda, KanJllall., ........ aDd '1'boanackal ....... 

by BS,C».c method, and MaDllU, lCeaJ1kulela, 'fholmackal aDi 

-e"""" by aUlD of cation~. "'nDds 1n p&'Oflle 

ft .. tattoo of this property cou14 DOt be discerned in aD7 



of the aoila ilmaat.i9ated. This vas tne of baae 

eataazat10D calcul.ate4 1If Nth t.he _tboda. 

J'eZ'C_tage ba .. satuat.ion w .. sigD1f1cant.ly 

correlated to exchaDIJeal:J1e oalc1U11l (r • 0."3*) ud 

exchangeable pot ••• i. U- • 0 • .&42*). Only aona1gnlfiC8l1t: 

positiy. colTelat.101l .. o.ezvec1 bebeen peroentage baa. 

satur:ation am exchangeable .. p_ium aaa exchImgeable 

73 

6. 1&xtl'8ctab1e iron ana aetly. ifta at.10 

'rhe tot:al h 20" dlthiealte - eltrate-biaazrboftate 

extracUble iroD (l'e4 ), .-late extractable il'OlD <r.o) eDIt 

active iron ratio &1'8 pre .. "ted 1n ".ble 13 (a) and _ 

and ftnge yelue fez PJ:Of11ea an 91 •• n .f.D Table 13 lb). 

The deptbwi.. v&J:'iat1ona in fne 1J:oD c.1d_ and total iJ:'oa 

are aboWn ira '19-- 5. 

The het ~a.ged ir:oa 0 •• pall' oent. (Mo.l) of 

TboDDackal _1:1_ to 10.87 per c .. (Mo.17) 1n ltanJ1kulall 

a.ri_. !"be 'e4 abowecI ._a·. aGCUlllat10n in the lowe~ 

.. at. 16J'8J:' of profile in Itootala aDd JtanJI.ku~ a.i ... 

'ect abowed poeitive aDc1 highly significant coneld1on with 

t.otal iron &- • 0.930**), clay (a- • 0.5~) aDd silt 

(r • 0.61?Hr,. !'he l'e4 showed eip1ficeDt negat1 •• coa:.lat1C1'1 

with coer .. sand <r. _0 ... 91 .... ) aaa fine • ....a (r • -0.599**). 



'rule 13 Ca) • Iran oxide fn~ions in .olU 
, 

&o11 •• r1ea " I'-Z0:s Pea xlOO ~t.e troD 
-lIIPle Ro. ntto realelat' 
.n4 depth (.) . " * ... * .. r, ree/Pea • 0 

~"".ft""" 
1 0-14 1.66 1.CM 0.13 62.15 0.125 0.05 
2 14-30 1.eo 1.56 0.21 ".50 o.rn 0.05 
3 10-57 1.86 0.85 0.12 45.'70 0.1.1 0.02 
4 51-90 3.97 3.69 0.21 92.95 0.05' 0.08 
5 90-1"" 2.94 1.1M 0.24 62.59 0.130 0.04 

1RoU •• 
6 0-13 8.06 1.83 0.23 91.15 0.029 0.22 , 13-53 10.88 6.64 1.15 59.19 0.179 0.13 
8 53-110 9.98 9.22 . 1.01 92.38 0.110 0.11 
9 110-180"- 9.4.0 9.22 0.95 98.09 0.103 0.17 

!!!J. 
10 0-13 5.44 3.'- 0.04 63.97 0.011 0.07 
11 13-60 6.12 6 .... 0.02 95.83 0.103 O.al 
12 40-90 6.46 6.08 0.20 906.12 0.OJ3 0.1. 
II 9O-16Ot' 5." 5.73 0.10 N.JO 0.011 0.16 

~J&!!!:II! 0-10 S.81 5.39 0.06 9.1.61 0.011 0.1. 
15 10.68 6.46 6." 0.1.1 99.69 0.019 0.14 
16 ....... 6.60 6.26 0.06 97.81 0.010 0.11 
.11 96-145 11.46 10.87 0.01 M .• 0.001 0.22 ..... , 
18 0-10 1.30 5.73 0.01 18.6' 0.002 0.16 
1. IG-21 6.M 5.56 0.50 81.70 0.090 0.11 
20 21-50 6.40 5.73 0.24 89.53 0.012 0.10 
21 50-110 5.95 5.23 0.01 81.90 0.002 0.13 
22 110-180 ... 6.59 5.13 0.04 86'- 0.007 0.11 

, •• 1rw1a 
23 0-14 3.94 3.35 0.03 85.03 0.009 0.11 
26 14-36 5.25 4.61 0.31 87.81 0.06' 0.11 
25 36-98 5.89 4.03 0.21 68.42 0.052 0.09 
26 98-150+ 6.02 3.15 0.01 62.29 0.003 0.11 

* Pe -t: 'rotel trOll .:recS - nl~h1on1te c1~rate bicarbonate extractable lraa 

*"e - Qzalate extract:able 1rOD 
0 

-.J ..-.. 



60il _.iea 

Koc*ala 

",'It 1.60-3.97 8 .. 06-10.88 5.44-6.72 5.82-11.46 5.95-7.30 3.M-6.02 
(2.41) (9.58) (6.14) <t.54) (6.52) (5.28) 

hr- 0.85-3.69 6.44-9.22 3.48-6." 5.39-10.87 5.23-5.73 1.35~ .. '1 
(1.80) {B. Ie) (5.43) (1.24) (5.40) (3.94) .. ". 0.13-0.21 0.23-1.15 0.02-0.20 0.01-0.12 0.01-0 •• 0.01-0.31 
(0.19) (O.N) (0.09) (0.06) (0.11' (0.1.) 

••• X 100 45.10-91.50 59.19-98 •• 63.9'1-96.30 92.61-99.69 78.49-89.53 62.29-81.81 .. ~ (72.28) (86.70) (81.56) (96.24) (86.11) (78.89) 

"./" .. 0 .. 05'7-0.173 0.029-0.119 0.003-0.033 0.001-0.019 0.002-0.090 0.003-0.061 
(0.121) (0.105) (0 •• 16) (0.010) (0.029) (0.03l) 

.e. 0.02-0.08 0.13-0.22 0.07-0.21 0.11-0.22 0.10-0.16 G.O~.11 

ClaJ' (O.OS) (0.17) (0.1.) (0.1S) (0.12) (0.11) 



re4 ....... ..., .. pel'O-'1lge of .eta1 .... oftea 

nf ... ~ to •• .(1 .... of I_ne •• of iron Clt14.- .aa 

fO\Ul4 to be _:Id.mwa ill Kaaj.lJtu1am .. rl.. (92.10 to 

99.19 per cent) followec1 by ADJ- .. rl.s (63.97 to 96.30 

per ce.), JCootala (59.19 to 98.09 per cent), llann .. 

(78.49 to 89.53 per ceDt), ... aDda •• rl.. (6a.29 to 

87.81 par oe.) 

P8Z' cent). 

The osalate .xtJ:liOot.Ule iron reao&'4ed low vuluaa 

c:ompered to "'4. 'lb. -.aD Y81uea for tbe profil. Yar~ 

frcaa 0.06 to 0.84 per cent: in KanJ1lculam alii Kootala 
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•• ri •• respectively. Correlation of oxalate lzoD with 

total tron Cr • 0.468*) and clay ~eDt Cr • 0.399*) ... 

posltive and 81vnlficeM wld.le with GOaD. saDd it wa. 

De9atlYe (r • -0.161 ). A neqati .. correlation ... 

obaerveCJ between "0 ana ,1_ Had !:Jut vas BOt .tqnifl_at. 

81lt also showed • poslt! •• a_relatlon with r.o w'hieh .. 

DOt significant. Ratl0 of "0 to ".4 teS'lDeC! the actl .. 

iron .catl0 ... aleo .err low nnging 'a'OBl 0.001 (No.17) 

of KaDJiku.laa .. ries to 0.17. (Mo.7) of Kootala .. rl8 •• 

Both the oaala t. .xtft~bJ.e '&-Oft &lid act.iYe koD At!e 

d14 not .bow aDY tread of -,,"atloa in the proflle. 

'-.tolay ratio na;e4 !a'aa 0.02 (No.3) GIl 

'lboDneclcal •• r .... to 0.22 (80.6) of Kootala and (110.11) td 



ltaAJlkulaa ... lee. 1U~ I'8tioll Deal'tbe surface wer. 

obeened in ltootala. Jtarmu and ADJ- .erl .. v'h11e ~he 

zoe".r •• t:l'end was DOt:ed ill Kaajikalaa. Bow.,_ ..... n&l 

ser1 __ int:ained • ccmnant ... 1_ with depth 1ft the 

profll.CRo.3). 

1. JIbosphorus fractlosw 

Data on phosphons .... iCIDa aDd &'8DCJ!! ana _a 

_lues foZ' profil •• an given ill -rabl. 14. The depth wl .. 

dlatEibutlon ls .~ in 'ig.6 • 

•• -p f~ the -J- pan of .ota1 • aDd JraDged 

fnm 8.44 ppn Ulo.a alii .0.4) cd fiaoanaclcal. .. &"1_ t.o 

1ool.IS ppm 010.9) of ltoobla .ul_. 

The Al-P .... DgeCl f~ 1.02 ppn (Bo.5) of tfboDnadcal 

•• r1_ to 404.55 PPIl (Ho.7) of Kootala .ed_. 
With s-egard to Ca-P, lt vas-1ed from 1.83 Psa (110.26) 

in ........... r1_ to 10.21 .J* 010.1) in Xootala •• rl_. 

lfo regulu ~tten ift the 4inributlon of Pe-P, 

1.1-. anti Ce-P vas ob ........ vltll depth. 

'1'be lowest value for _1014 p wea 0.69 PI'8 (Ro.3) 

of !'hoDnaakal ,.ri.s and big •• t .. 1_ va. 1.91 (Ro.24) of 

Jtootala 8ecia •• 
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'rabl.e 14 (a). Pboepboru &ect10Q8 in soil eppa) 

""l ... id '1'ota1 Act1 •• 1Dor9an1c P SUID 8 .. 1014 ""11- Ocalude4 Aet1.e fract1on" .... I.e 110.--' p P eta,* P Clepth (_ 'e-P A1-P Ca-P p re-p Al-P c ..... 

22ILT"ClraJs 0-14 214.00 14.50 2.10 30.3. 46.98 4.99 18.15 9.2' 30.M 4.47 64.67 
2 1"-30 107.32 12.13 1.29 38.55 51.97 1.38 18.15 9 •• 23.M 2.48 '''.1. 
3 ,,30-57 160." 8." 2.34 6.25 17.03 0.69 18.15 1".4' 49.56 13.7" 36.-.0 
4 57-90 214.00 8.44 2.93 6.25 17.62 3.37 18.15 43.41 47.90 16.63 35.41 
5 900-180+ 107.32 9.33 1.02 25.00 35.35 6."1 18.15 70.90 26.39 2.89 10.12 

J5Iof'lt 0-13 2768.50 541.42 230.28 41.87 813.51 3.71 '37.45 218.01 66.55 28 •• 5.15 
1 13-53 3627.17 922.U 4".55 70.25 1391.33 1.87 S03.90 159.56 66.02 28.95 5.03 • 51-110 3048.15 ~1.42 4178.61 60.92 881.01 0.92 496.88 184.51 61.45 31.63 6.92 
9 110-180+ 2978.00 1003.55 192.44 16.85 1212.84 0.92 205.33 Z24.09 82.74 15.87 1.39 

ADJ .. 
10 0-13 378.01 112.16 23.46 16.88 152.50 3.17 •• 70 40.58 73.55 lS.l. 11.07 
11 13-40 31a.0I 96." 9.12 24.83 1)0 •• 9 1.15 27.50 51.63 '4.06 6.91 18." 
12 40-90 .31.70 136.93 36.48 21.33 114.74 1.38 148.5. 2'.88 74.12 ".,13 11 •• 
13 90-145. 431.10 128.4. 11.50 15.33 161.31 2.08 116.50 M.15 ,g .• 10.11 '.SO 

XaaJ1Jmlea 
14 00-10 ~.68 M.n 18.95 26.02 119.14 5.7' a7.50 51.U 67.82 13 •• 2 18.U 
11 10-4. 322.68 73.21 14.64 15.23 103.08 I •• 70.61 6$ •• 71.02 14 •• 14.11 
1. 48-16 122.18 73.21 14.6& 16.88 104.73 0.12 85.66 48.58 '9.90 13.98 16.12 l' ... 1 .... "31.70 81.501 11.51 15.79 130.8& 2.80 211.50 78.88 72.44 14.49 13.07 

118M&: 
I. 0-10 268.29 102.15 20.43 19.63 142.21 3.28 27.50 65.05 11.83 14.37 13.80 
19 10-21 21)." 73.21 14.64 20.21 108.06 2.32 46.35 52.40 67.15 13.55 18.10 
20 21-10 322.68 81.54 17.51 30.40 135.45 3.77 85.66 32.93 64.63 12.93 22.44-
21 50-110 322.6. 14.10 2.94 6.08 23.12 0.6' 106.10 31.10 61 .• 91 12.39 25." 
22 110-180+ 268.29 15.63 3.11 8.54 27.30 0.69 107.08 22.99 57.25 11.41 31.28 "-111. 23 o-1~ 268.29 25.23 7.51 3.69 36.43 1.38 75.61 14.66 6f).26 20.61 10.13 
2 .. 14-36 322.68 19.76 37.29 2.77 59.82 7.91 15.61 19.76 33.03 62.M .... 3 
25 36-98 268.29 19.76 20.94 3.23 43.93 4.9. 78.08 16.63 44.9. 47." 7.15 
26 98-150+ "31.70 17.61 23.'1 1.83 42.89 5.66 75.61 92.04 41.15 5".58 4.27 



tttable 14 (8) • JIboepborua !ft~10D8 in 8011 (ppa), -.an aDrJ nD98 Yel-. for prof1lea 

&011 aeri .. 
coaau~--. • ... filcIImacbl ICOotala ADJ. Jeanj lJailaa MeDnu .... .". 

.,._1 • 101.3Z-21".OO 2768.50-3627.71 378.05-431.70 322.68-431.70 213.99-322.68 268.29-411.10 
(160.12) (3105.76) (4eM.88, "(M9."') (2"19.19) (322.14) 

MS--
' .... aia P 

c::a 6.25-38.15 16.85-70.25 15.33-24.83 15.23-26.02 6.08-30.40 1.93-3.69 
(21.29) (41.47) (10.59) (1.8.48) (16.91) (2.B'J) 

Al 1.02-2.93 192.44-404.55 9.12-26.48 14.64-18.95 2.94-20.43 7.51-37.29 
(1.94' (276.49) (19.14) (16.44) (11.73) (22.29) 

We 8.44-14.10 541.42-1003.55 96.94-136.93 73.21-94.71 1'.70-102.15 17.65-25.23 
(10.57) (752.23) (118.63) (82.18) (58.65) laO. 10) 

s_ 17.03-11.97 813.57-1397.33 130.89-184.74 103.08-139.7' 2l.72-Wa.21 M •• 3-S9.82 
(33.79) (1076.19) (l.57.36) (117.10) (87.35) (.0.77) 

s.1014 p 0.69-6."1 0.92-3.77 1.11-3.77 O.9a.-1.78 0.69-.1.17 1 ...... '.'1 
(3.37) (1.87) (J.I0) (a.7a) (2.15) ".M) 

ae4w:ta,* JJ 18.11-18.15 2OS.lJ-SOJ.90 a7.5 .... U •• 5. 21.50-85.66 27.50-107.08 7S.61-18.08 "- - - . ...,.;..-- --.--- .... -
(la.ll) (aM.1') (H.11) (Sa.6U) ('H.M) (76.23) 

oealwdel .. 9.26-70.10 111.56-226.0' 29.81 ..... 15 .s.S8-7e.88 22.~.05 1'.60-92.0' 
(2i.46) (lK.56) ("S.56) (61.27) UO.89) (35.17) 

...... ~qeof 
act1". fr •• 1Oft ..... 23.M-49.56 61.45-82.74 73.55-19.65 67.82-72.44 51.25-71.83 33.03-69.26 

(35.61) (63.19) (15.35) (70.30) (64.69) (47.11) 

Al-. 2.48-16.63 15.87-28.95 6.67-15.38 13.42-14.'9 11.'7-14.37 20.61-62.34 
(a.eM) (a6.19) (11.88) (14.02) (12.94) (46.30) 

C8-P 15.47-74.18 1.3 .... 6.92 9.50-18.97 13.07-18.62 13.80-31.28 4.27_10.13 
(56.35 ) (4.62) (12.17) (15.65) (22.37) (6.60) 
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'file _1 .... P _&-181 f .... 9.26 PI8 (110.1 aD4 2) 

In !'baa •• leal .... i •• ~o 124.09 ppm (Ro. t) of Jteotala 

_1'1... !'ben •• _ defUd.t. patt.rn tn ~he tlisuibutica 

of .aloid P, red~aat P anc1 occlUded P with depth 1n all 

the ae,..1 ••• 

h-P t~ the p&'edGaiMat 8IItODSJ the _ct1". 

tl:CLcrt1ona OIl all the sou. iIw •• t.19il ted except ..... nda aDd 

'1'boDnackal. .eries. 'ibis WIlli fol.loweci by Ca-R aDC1 Al.-jl 

Z'Upe&K1".ly in tbe cas. of MlJ\I&', Kanj 1kul.em end _~ 

•• rles. In Kootala .er1e. ,..., wu followed by 11.1-» aDd 

thaD Ca-P. !'bODDeckal aul. how_al: .bowed • predaaSnance 

of Ca-P followed by 'e-P aDd thell Al-P. 

alQniflcaat poslt! .. coczelatlon ~ oba ... .a 
betUien esc ana Ca-P CIr • O.5CM·*) • Po81'l •• a1l4 

.lQnlfioaDt co:&Telatlon we. noted for At-p with 81lt 

(0.)93*), total '.20S (0.614**), CEe (0.520**) alii! 4lthi_lt. 

iron (0.6"*). 

SiGnificant positi_ COft'elatlon was obtalna4 lOS' 

"-Pvith 811t (0 •• 48**), total '.203 (0.669**), esc (0.6OS**) 

aDd cllthi"'t. t,aooa. (O.5W*·). S.t..va::i.i1caDt IJe9atlYe 

couelat1on was oDta1nac1 __ ..... n ,_P am coane .and 



al9a1fioaat poIiU.,. OoneletCil .... obIta1De11 

f. nd~aat P with 'ettal -20, (0.591 •• ), cao (0.414*) 

esc (0.531",*) aDd dtt1d.onit. il'Oft (0.471·). 

Poeiti.. aDd si9D1floaat CGr .. latlo.n v.a Obtained 

for oocluded p with s11t (0.483*) aDd 'e203 (0.678.*) 

CBC (0.568**) aDd dith10Dtte ,.. (0.476'1\'). 

8. Cbelatcal. CIOGIJJ081t.iGll oC .... , .,. .. 100 aDd 
_1 ... I'&t1oe 

81 

"be nsults of chend cal aDIL1,.18 at clay aDd IIDlaa­

~at1oe aft P&"f!t_-*ed 1ft Table 11. 

Silica fODlled the maJoZ' con.stituem: of clay aD4 it 

varied f&'ODl 26.3 per cent (80.23) of Nenmanda aerie. to 

43.2 !ler c::-* (NO.22) of ltannv .eries. '!'he silica content 

ahowed • 4ear .. _ with depth 1D the case of Xoata 18 .eri_. 

In .... peet of other soils. ftOc!elintte patten of ilistri.btfticn 

wlth depth was Obtained. 

The content of A120, wa_ the b1qbest 1n 'fhODDaokal 

serlee (.0.2) vitb 36.2 per cent while tbe lewest "1,. of 

10.6 per ca_ (Ho.6) "a. rec:ol'deO lo&, XOotala aeries. 

la"nQUlar CI.t.stnlna10D with _I*h in the .. 12°3 conteDt. v .. 

a teat ... CM8J9M to all tbe 8Gila 1DYest1gated. 



Tu.le 15 Cal. o.h:al c:cxftpOait.:.Lon, aolar ratio. and oat..1cm excbaD1J8 capac.i~ 
of clay fnctioa 

aoil..rt .. SJ.°a M 201 FeaO. &10'; &101. &.107' .'. cae aaaple 110. 

" " " 
~ 

-./100 9 and depth (011) AlZ°J. "-2 3 ~03 " 
DraM •• , 

1 0-14 3.&.0 34.0 14.0 1.70 6.47 1.35 0.53 35 
2 14-30 37 •• 36.2 8.a 1.78 11.43 1.42 0.30 35 
J 30-57 CO.O 29.' 10.' 2.30 10.25 1 •• 0.30 44 .. 51-90 36 •• 15.0 12.0 1.19 8.16 1.41 0.35 33 
5 90-180+ 40.0 28.0 12.0 2.42 8.88 1.91 O.M .&5 

1ppI;'1I , 0-13 .&0.0 10.6 31.' 6.41 3.29 2.11 1.24 35 
1 13-53 36.0 22.7 29 •• 2.1' 2.69 1 ... ., 1.30 M • 53-110 36.0 24.4 29.6 2.51 3.24 1.38 1.24 46 
9 I1G-l ... 33.5 24.4 26.6 2.34 3.35 2.17 1.36 ... 

Md- 0-13 33.2 27.1 23.4 2.08 3.7. 1.34 1.01 41 
11 13-40 35.9 22.1 24 •• 2.68 3.15 1.58 0.35 M 
12 60-90 36.2 24.3 22.2 2.53 4.34 1.60 0.3. 41 
13 90-160+ 36.3 22.2 21.8 2.75 .&.43 1.71 0.39 ,. 

lraaJ1!!!1!! 
U 0-10 16.0 22.2 a.a 2.75 3.71 1.58 1.01 '" 11 10...&8 II.' ao.a U.2 2.9) 4.30 1.14 0.68 4' 
16 ..... 31.' 19.3 22.2 3.1' '.30 1.84 0.58 66 l' 96-14'''' 35 •• 25.1 21.'& 2.4' 4." 1.17 0.53 ... 

Ita .... 
Ie 0-10 36.a 25.9 21.6 1.41 4.53 1.Sa 1.61 4' 
l' 10-21 38.6 l7.4 18.6 2.39 4.52 1.67 0.68 " 20 21-50 36.4 lO.5 19.2 2.03 5.05 1.45 0.79 41 
21 50-110 38.8 29.2 18.' 2.26 5.50 1.60 0.63 41 
12 110-180+ 43.2 29.9 14.6 2.46 7.8a 1.81 0.68 41 

".'lIdi D 0-14 26.3 34.5 18.0 1.30 3.89 0.97 1.06 ... 
24 14-36 28.9 27.5 20.0 1.79 3.86 1.22 2.08 38 
25 36-98 32.8 28.0 21.0 1.99 4.16 1.35 1.06 " 26 98-150+ SO.l 30.1 21.8 1.61 3.68 1.15 0.84 41 -

00 
N 



'l'ah1e 15(1) .. ~l CCIIlpoelt:1C1l" IIOl.ar ratio. ana __ lon exe'hange capacity of clay 
~l'aatlOD , mean anc1 _.., -values for pr:oflle. 

soil aerlAte 
COIUltl t UBnta 

\'hoaDacJral JtooCala Azljur: Kanj1lal1ea JlaDDV ....... 
8101- 34.0-40.0 33.'-'0.0 33.3-36.3 35 ..... 36.0 16.~.2 26.3-32.8 

(37.'2) (36.38) (35.40) (35.88) (38.76) (29.53) 

A1a03 " 29.0-36.2 10.6-34.4 2a.a-a7.1 19.3-25.1 25.9-30.5 28.0-14.5 
(3~.56) (lU.53) (~4.08) (21.85) U8.58) (30.18) 

"'2°3 " 
8.8-14.0 26.6-32.4 21.8-24.8 21.4-25.8 14 .... 21.6 18.0-21.8 

(11.44> (29.60) (23.05) (a~.90) Uit.S6) (20.20) 

MilE DSiiGa 

& 10 Jl'A1 ao, 1.70-2.62 2.K-6.41 2.08-2.78 2.43-3.16 2.03-2.46 1.30...1." 
(2.00) (3.49) (2.52) /(2.82) (2.31) (1.6" 

-
alO~·2o, 6.47-11.43 2.69-3.35 3.78-4.43 3.71-4.46 4.5a-7._ 3.68-4.16 

(9.0.) (3.14) U.I0) (4.19) (5.50) (3.",) 

"'°JI'Rh 1.35-1.91 1.38-2.17 1.34-1.71 1.51-1.92 1.'5-1.87 0.97-1.35 
(1.61) (1.80) (1.56) (1.69) (1.63) (1.11) 

h. " 0.30-0.53 1.24-1.l6 0.35-1.01 0.53-1.01 0.63-1.61 0.8&-2.08 
(0.36) <1.29) (0.53) (0.70) (O.sq) (1.26) 

CBC ";100 • 33-45 35-46 36-41 "-46 41-4' 38-44 
(38.40) (42.25) (39.00) (45.00) (43.40) (41.15) 



III .... pact cd ha'a .-.tem: of the clay, Kootala 

(lIo.6) ah0we4 the 1d9bee- 'ftlu. of 32.4 pC oem: while 

Thaanackal .ari. (110.2) hCOJ:ded the 10W'ellt value of 8.8 

84 

PG' milt. '1'be .-2°3 eoat:eat of clay fraction .heMIc! • nee4y 

a ....... wU:h c!epth in the ••• of l'allj Ucul.1I .eri.. anc!I • 

......... trend 1n ReDllllnda. 

'1'ha SlO~1203 fttio nnge4 fJ:Om 1.30 (No. 23) 

of .... nda aeries to 6.41 (No.6) oI! Kootala seri... A 

deena.lag trend with a.pth ill the SlO2"A.l,203 "tio w .. 

obsene4 1D ltoote.la ..... i •• while 1D others it waa u:ratic. 

'the aiO'Z'''e20l &"a'i. o! c.l.ay txacR.iOli d1d DOt 

show vu1at1on witb1n the 8011 p&'Qt11e. !'he ratio var1ed 

from 2.69 (No.1) of Kootala to 11.43 (No.2) of 'l'bGrmacJral 

•• ries. 

'!'he ailica/aesquioxide nt.io recorded low vclU4111 

as compared to other molu ret1oa. The range observed 

was 0.91 (RO.23) of ReDmen" aer1es to 2.17 (No.6 and 9) 

of Keota la serl... '!'he nt.l0 showat! a tendeftCy to 1ncrreue 

a.m t.he 1'1:0111. ln tbe ca.e of Aftjur series w1tb no tnal 

of vutat.1on observel' in the other so11s under 1nvestipt.lon. 

'l'he d1thionlte EtXtz:eotable iron content of clay 

fractiOft w •• the higbest. 1n ..... naa .eri •• with a value cd 

2.08 pea" cent (Mo. 24) • 'the lowest ftlue of 0.30 per cell' 
(&0.2 ani 3) was Doted fQl/' ~ .. o_l .ertee. 
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Jfbe ~lon eJlCbellge capacity of the clay fract10e 

~Dget! !&'OIl 33 -./100 9 (Ro.4) of 'tbonnac:1cal sari .. to " 

-.1100 9 (Ro.ll) of Mallmlr a.rle.. Irregular C!1"~UNtlC1l 

of CBC of clay with dapth" .. obsel'Yet'! In all 8011. except 

for "nna- .erie. when • d.finite 4eerease 'With depth 

wa. DOted. 

IJ:be results of 0._.1 aDa1,818 of parent cock 

and lat.&"lte. collectea ,.,. diU .... 1S loaa~1ou U'8 91 ... 

in'l'a):).Le 16. .Plot .. 10 too 11 pceoent tbe oat&.&r8 ot the 

latu-J... rock oI*ainee iJ:C8 aUf_eat a...... u1atJ:'LDutiora 

of &;111aa~ iron ana aw-jal_ OXS4 •• are sbown 1D 'itJ.7. 

The analysis of nc'k nYealed the sillceou 

MtUl'e •• shown by high 61°
2 

CClDtent ranging fran 76.80 

pe&" _t* ft'honnackal seri •• ) to 87.60 per cent (Na1UlU 

s.ri.). A1203 , Fea0., aNI cao 'Wezoe the other _jor 

conatltue.a. \'he COIIlpoaltioll of laterlt .. lndic:ettd 

drastic nc!\1C'tldl in tbe ceMent of 8102 and rise til 

Al20, aDd •• aO, aad a COIlHqUItat eha&'P 'all in the JIOla&, 

rat'c.. Tbe Si02"R20, ratios of laterite rocks were 1_ 

8xceI* in the case of laterite 8aapJ. .. fl"CIIl 'I'hoIlDeoka1 

anet HaDDIII:' "I' jes • The .i0Jl1'20, ... t:loe nnged !&"CD 



'fable 16. 'l'ota1 ahemiee1 a .. 1.,..i. of rocks an4 la1:edt:_ 

Loca~ioa ~ 5102 A1203 '.2°3 MDOa cao HgO Ka° ·ZO P20S '1'102 Molar ratio. 
.....,1. S10 S102 510 

RID a 
'-2°1 ·2i ., Per _at AlaO) 

S'ri9ll111b'\a &oak 16.80 .. aaatple4 
'f'boDDilClra1 Laurite 1 •. 80 8.00 l.ao 0.001 0.1.& 0.02 0.12 0.01 0.025 3.48 16.00 14.00 12.80 

*It'& 

'fdclaal' Rook 79.20 6.18 5.12 0.092 0.36 0.16 1.08 0.40 0.802 7.00 22.00 '1.25 11.61 
ItGObla Laterite lO.ao"~" 16.64 0.015 0.1" 0.1" 0.42 0.10 0.718 15.49 1.79 4.81 1.30 

It'll 00.18 ':-61 3.25 0.160 0.37 0.88 0.39 0.25 0.895 2.21 - - -
-rrlcbar R.ock 84.15 0.52 , .... 0.052 e.17 0.21 0.78 0.30 0.191 4.72 28.20 50.35 11 •• 
ADJ- Laterite 29.50 24.80 16.00 0.044 0.14 0.30 0.36 0.05 0.3. 22.36 2.04 4.to 1 .... 

IVA 0.35 41.69 3.57 0.846 0.85 1.43 0.46 0.17 1.100 ,." - -
Palgbat Rock 81.00 7.08 5.12 0.021 0.\6 0.75 1.50 0.50 o .... Z 8.13 19.29 .2.1' 13.24 
JtuJilaat.a Laterite 33.30 27.36 16.M 0.022 0.10 0 •• 0.24 0.05 0.325 7.1' 2.07 5.3. t.SO 

1VR 0.41 3 •• 3.25 1.050 0.18 0.47 0.16 0.10 0.674 0 •• - -
lalglat aock 87.60 3.00 3.20 0.0. 0~1' 0.94 1." 0.20 0.191 8.81 48.'" -n.ro 29.20 
.. It .... Laterite 11.90 16.80 6.'0 0.008 '0.13' 0.'2 0.24 0.10 0.151 2.61 6.2" 25.15 5.02 

l'¢R 0.71 5.60 2.00 0.229 0.98 0.45 0.11 0.50 0.791 0.30 -
cal1c:ut Roclt 83.40 3.60 3.20 0.040 0.16 0.98 1.02 0.20 0.073 6.02 39.71 69.50 25 .. 27 
.... 1Ida Latent. '3.30 31' •• , 9.92 0.013 0.14 0.1.& 0.24 0.10 0.140 6.22 2.32 12.32 1.95 

L/Il 0.52 8.80 3.10 0.325 0.92 0.1' 0.24 0.50 1.920 0.97 - -



Plat. 18. 'l'lloIlnacikal HZ'l... • •• ,be plDk 4epoelte 

of llt ...... C9I 

Plate 11. Kootela .. r1_ 

.. 



Plate 10 

• 

Plate 11 .. 



· Plate 13. AIljU' ... .lea 



Plate 12 

Plate 13 
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Plate 15. .. .. nda series 



Plate 14 

Plate 15 
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1.30 to 12.80, while the •• a for pannt J:OCk ftrW 

fram 11.'1 to 29.20. 
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"be -x'" &i02 ..... in I"OOk we ......... in 

JlaJUl1ll" .ertee (a7 _60 per .. at) Wld.la _he lowe.t 9.1_ ... 

reaol\1elt 1ft Kootala aerie. (7'.20 per cent). The ll19hnt 

..,.1_ of 8102 tn laterite".. DOted 1a ftonnaokal •• r1ea 

(76.80 per ca.> and the 1 ..... w .. 1D ADj_ eerie. 

(29.10 per cent). 'l'he lv'Jt. "'io •• highest ill *amw 
.ertee (0.71) _. low .. t 1. ADJ- aed... (O.ll). 

~aJ.a aDd KanJiJaalA ..... j,_ noonell a la1g .. t 

value of •• 203 in J:'OCk (5.12 per c_') whila "boaDacJcal, 

Hammr ami BeDIIBDda ncoded the loweat y.1U8 (3.20 pa: ca"}. 

Xootala and XaD.Jika~ recoded a 1l1gbeet value of ".203 

in laterite of 16.64 PeJ:' __ while the l.owe8t we ohM"*' 

tn 'lboDnackal ... tee (3.20 per cerd:). The highest 

J+IR _1_ of 3.'7 vas ... ....s .orr ADjur Md .. wbile ... ~ 

•• rt •• reeoJ:de4! the 1-.st 981_ of 2.00. 

ICallj.t1mlaa Hrt .... n1tel! fint tn A1203 aoateat 

of rock (7.08 per cent) aDd ADj ..... ries recGCde4 the 

lowest value (0.52 per cent) 1. 1612°, content. .. ... DeJa 

.. r1a. allowed the higbeet ".1\18 fO&' Al20, in latante with 

31.68 per cent and '1'bormaoJcal aerie. rec:roned the 1 ... , 

.alae of 8.00 l>er ceAt. The lU.91wst L/R ratio for "laO, 
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wa. aotad in Aftjv •• rleta (47 _,g) wbile Xanj i1mlaa .el'i_ 

recol:'d" the l .. st .... 1.. oI! I .... 

With Aprd to "'2 ift &"Oak, ~ala .. rl_ 

recorc1ed the highest ft1_ (0.092 pec- cent) while KaDj1kulaa 

•• rlee "corded tbe lawest yalue (0.021 per oeDt). The 

lowest cODt.ent of JIla02 in labc-lt. (0.005 per cent) was 

obaeJ:'hCl 1D Thoanaclcal aerie. while ADJ- recoJ:ded the 

highe8t of 0.044 per oent. 41:_ ¥Il I"8t10 of HaO
Z 
... 

high 1n KaDj1Jwlaan .8r1_ (1.050) aDd low in Kootala· 

8erl •• (0.160). 

Kootala 8er1es c-ecoaded the highest wlue of c.o 

ln rock (3.60 per cent) while Manmu: .erle. reportec! the 

lowst yalue of (1.31 per: cent). 'l'1le Ya1u .. fOZ' laterlt. 

rsaved fZGll 0.95 per cent ... x.aji1al].aa .. rieal to 1." 

per cent In ADj_ and "ilia" serie8. !'be tv'It .. 1_ 

ranged &CID 0.37 1n Xootela •• 1'1_ to 0.98 in MaftftU" .... les. 

'the total McJO content ill rock ranve4 f&"aI 0.16 

per cent in ICootala .eries to 0.98 per cent in ..... nda 

aerl_. The ItgO content for: laterite yarled fJ:CII 0.02 per cent 

in ThoanecJcal aeri .. to 0.'2 per cent 1n llaDm1l:' a .. ies. 

Tbe ¥R _1118 Raged Ina 0.1' 1ft "aaaDda ... le8 to 1.41 

111 AAJur series. 



The content of 1f.20 i .. tbe J:Oak nnged .na 0.78 

per cent 1ft ADjU' •• ri.. to 1.10 ~ cent in XaDjt1allam. 

III the ease of laterite •• the ~O val_ ~d.a ..... 0.12 

per ceat ln '.rhoanaokal .. r1 .. to 0 •• 2 pel" 0 ... in JCeotala 

•• rle •• 

The varlation with ~ard to total *20 lA the 

rock IKUlPlea wu f!:OlD 0.20 :~J81" 0-* in MaD... aDd .... .,.. 

urias to 0.50 per cent in kaDJikulaaa MJrl_. Tbe "20 

cODt.ent in latent .. vul_ fJ:QD 0.05 par '** ill 

'tboaDacJcal, ADj_ and ICanJI.Jmlaa ..,1_ to 0.10 pel" c..a 
in lCootala, Hanmtr aDd HenmaDda s.r1... 'the It'a ... "0 
ranged fzoa 0.10 in IAnJilaalaa aer1_ to O.SO 1ft Naan. 

and Neamanda a.rl ... 

'1'he 1'2°, content 1n the rock 'fU'led 1I'0Il 0.07' 

per caM ln 1fenmanda aeri.. to 0.802 per aaat ,. aootala 

serles. In lat.rites, the '981\18 wd ........ 0.011 pe&- eent 

1 .. Thcmnac:1atl •• d. .. to 0.718 p., __ .ta Xoota1e .. ries. 

'l'he L/R value nnqed fl'Oll 0.67. ill If.anjiJNlam .erie. to 

1.920 1n .. .-an6a •• ri ••• 

lfbe T10a content in I"ock ...... 1_ flrClll 4.72 P!*l 1n 

AnJUX' aeries to 8.81 pta in MaAilV MJ:'i_. .,. ft1_ "'til 
regcu:4 t.o laterite. aageCi .... a.61 ~ ill "D~ .... te. 

to 22.36 ppa in ADJw: ....... ~be""" _1 __ .... f.-

0.10 in Mannur Ha-ha to 4." b Aaj ...... ,..,-. 



'1'he _lu "tl0, SIOafA120, _riel fl'Cl8 19.29 

in Kanjllmlem to 48.61 In ...... 8011a. '!'he .... f~ 

laterite va. frem 1.7' 111 JfeoUla to 16.00 in '1'homIac'ka1 

.... le.. In r •• pect of Sl0Jf'h20" the ratio fot: lOCk 

J:'aaged 1..- 41.25 to 73.00 for Itootala and .Nann\1&" eerie. 

r_pectively, while it was 4.81 t.o 64.00 for laterite .. 

Th. SiOp~Ol hUO bow ....... vuied !zom 11.61 in Xootala 

loveat .. lues ..,ng the rat,.i.oa Y&J:y:i..D9 fJ:'Qll 1.30 to 

la.80 for ThoDnacJcal aeri ••• 

10.. M1Der:'alogy of fiDe aaDd 

M.t.ncalogical cGIlpoaltlon 01 fine &and fractioft 

of 80i1a 1e given 1ft .. able l' and I'1g.8. Plat_ 16 to 19 

depict the I_tune of impozote.Dt IIlnerala identified. 

L1Vht mine .. 1. predominated lD all tbe .erles aDB it 

range(! f..-a 55.83 -per cent (Ro.6) of Kootala .eri_ to 

97.81 per cent: (Ro.12) of ADJ ... eries. The he.." .1nenl 

varied f~ 2.1' per oeM (lto.12) of AnJur .eri •• to 44.11 

per ceM (110.6) of ltootala •• ri_. 

Tile light minenl sult.e consisted t:tntirely ~ 

qUil.Rs in all t.be pcofllea. 
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-.r.bla 17 fa) • MiDeraloglcal CCDpOaI~lon of fine .ana fractlou of 801la 

aotl •• rl •• aeavy a1Derala • ...." Lt~ 
.. ..,la Ro •• DeI .. ..... 111 .1 ..... 1a 
depth (.) Ope .... Zircon Sllllal._ H1c:a .. 11. Spbe.e • Qaa"_., 

• 
".....aliIl 

1 0-14 3.46 0.11 1.04 0.13 0.1'7 0.13 4.M 95.0. 
2 14-30 5.53 0.42 1.99 1.00 0.12 9.06 9O.M 
3 30-57 30.53 1.25 6.33 0.83 1.30 1.30 41.54 58.46 
4 57.90 6.60 0.27 0.70 0.31 0.30 0.28 8." 91.54 
5 90-1 .... 14.39 0.64 0.22 1.08 0.59 0.22 17.24 82.76 

I99MlA 
0-13 6 32.68 1.46 0.93 7.27 1.33 0.50 44.17 55.83 

7 13-53 29.27 2.20 1.06 3.23 2.22 0.22 38.20 61.80 
8 53-110 20.83 0.54 7.31 0.54 1.15 1.43 31." 68.20 
t 110-180+ 18.55 1.20 0.24 3.75 0.20 O.M 24.18 75.82 

AIlJ-
10 0-13 1.65 0.17 O.Ol 0.49 0.03 0.01 2 • .)8 97.a2 
11 13-40 2.38 1.10 0.18 0.13 0.10 0.10 ~." 96.01 
12 .... 90 1.04 0.1' 0.01 0.43 0.01 0 •• a.l.1 ".87 
13 to-16Ofo 1.U 0.97 0.11 1.97 - 4.70 IS •• 

!jtI'aJI!' 0-10 6 •• 1 •• o.n - 0.19 - 9.33 to •• , 
11 1 ..... 2.14 1 •• 0.20 0.10 0.09 - '4.53 95.47 
1. , ...... 21.45 2.56 0.11 0.09 2.27", - 26.90 73.10 
17 96-145+ 7.19 1.71 0.28 0.03 0.22 - 9.47 90.53 ..... 
18 0-10 6.81 1.24 2.11 1.12 0.30 - 11.58 88.42 
I. 10-21 22.49 5.10 I •• 1.11 0.20 - 30.98 69.02 
20 21-50 3.21 1.75 0.10 0.16 0.02 5.24 94.76 
21 50-110 4.35 1.39 o.oa 0.02 0.02 5 •• 94.14 
22 110-180+ 1.18 0.48 0.12 0.07 0.08 2.43 97.57 .-.. 
23 0-14 1.42 0.87 0.62 0.09 0.12 - 3.12 96.88 
24 14-36 2.12 1.10 0.11 0.09 0.17 4.35 95.65 
25 36-98 2.26 1.14 0.74 0.17 0.3C - 4.61 95.39 
26 98-150+ 2.10 O~7. 0.78 0.23 O.M 4.22 95.78 

CD 
I-' 



-ralale 17 (b) • _aeral.og1cal. oc:aposU:1on e.£ a.. afUJd fract1QD8 ol soila (per casal. 
.... .... -DIJII ya.ua.-

&011 Ber1. 
CGDat1t.ue •• " 

Yo !'bc:Jnn8clral Kootala ADJ\U:' lCanjJ.kula.a JlallDu BeDllanda 

III'IV •• aH 
Opaq-.. 5.53-30.53 18.55-32.68 1.0"'2.38 2.54-23.45 1.68-22.". 1.42-2.26 

(12.10) (25.33) (1.68) (9.9&) (1.71) (1.98) 

Zireon 0.11-1.25 0.54-2.20 0.11-1.10 1.20-2.5' O.4LS.&O 0.74-1.14 
(0.54) (1.15) (0.71) (l.IM) (2.09) (O.M) 

Sillimanite 0.10-6.33 0.24-7.31 0.01-0.18 0.20-0.53 0.08-1.11 0.62-0.81 
(2.06' (2.39) (0.08) (0.31) (0.") (0.7" 

Mtea 0.13-1.01 0.54-7.21 0.13-1.97 0.00-0.50 0.02-1.12 O.OLe.23 
(0 •• 7) (3.70) (0. '76) (0.16) (0.50) (0.15) 

.1I~lle 0.13-1.30 0.20-2.22 0.00-0.10 0.09-0.59 0.02-0.30 0.12-0.36 
(0.50) (1.23) (0.04) (0.30) (0.12) (0.24) 

Spbeae O.GO-l.30 0.22-1."3 0.00-0.10 - - -
(0.39) (0.60) (0.04) (0) (0) (0) 

JieaYy lIi_ral 4.94-41.54 24.18-44-.17 2.13-&.70 4.53-26.90 2.43-10.98 1.1:l-4.61 
(16.25) (34.59) (3.10) (12.56) (ll.U) (4.07) 

I4.ght .w.nla 58.46-95.06 55.83-15.82 95.30-97.87 7l.lO-H.47 69.0 ... '.57 •• 39-".88 
QUiana (al.1S) (65.41) (~6. 70) (a7.'4) (as. 78) (95.93) 

-
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!'he Me., .1 ..... 1 auite COD8utec1 of opaquea. 

aircOIl, a1UJ.man1te aDS __ ~ ~1tlea of II1ca rutlle 

aDd aph_ • 

.,he o~ ill tbe 1tea-.y .1neral rall9ed fJ:'Olll 1.04 

per: Cellt (110.12) of ADj_ a .. :1_ to 32.68 per cent (Ro.6) 

of Koote.1a a.rl ... 

!'he COfttet* of streon in the heavy ID1Deral nita 

varied f .... 0.11 per cent (tIo.l) of ThOftMokal a.le8 to 

5.60 par cent (80.19) of Ma __ series. 

110 de! 1D1te tread ira the distribution of opaquea 

alJd aU'ooa with d8l*h we. Observed. 

'1'be a1_ Yar1ed t~ traoe (Ro.14) in KaDJJJcuJ.aa 

•• r1 •• to 7.21 .PU' cent 010.6) in ICooPla sed.... JlieDDlill\Cla 

a.rla. showed an increu1D9 t&'eDd in tile content of mi_ 

with dePth while ot:ben show" Ul Irregular patten "1~ 

depth. 

!"he a11lJ.s.ra1te In tbe heavy _1\8ral 8U1t. vadel! 

f~ 0.01 per: cent (Ro.12) 111 AIlj .... Md •• to 7.31 ner ce'* 

(Ho. a) in Kootala •• 1"1... Be definite trerad in the co'*eDt 

of sillimanite wlth a.pth was observed. 

818811 quantitl .. of "tile we .... PEW.ent in ell 

the pcof11 ... 

93 



Plat.. 16. Sillimanite - • l' C..,.tale ..... __ .-' nieel. 

\ 

Plate 17. &illt.nite - x 15 cryatala \1D!Ic wfleatea l1qbt 
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Plate 18. ZiJ:'eoa - xli. Bloaqate(l all4 KUIIpf cryet.ala 
abowiD9 the dU'k boIa~. IIote the o,aque inclusion 

,lat.. 19. s.ple - X 10. Cluster of IIf.Derals -
rutile &.!), sillimanite. a1roon aDd O~8 



Plate 18 

Plate 19 



&pheDe wa. aGIIIpletelyabaent in ICanj11al1aa, Maan'aI' 

and WenmaDda .. ri... It ra..,.s f!'CD trace to 1.30 DeJ: c:et*, 

0.22 to 1.43 per cet aac! tr_ to 0.10 per cent 1ft 

nOD_cleal, Kootela al1f5 ADj.. ..ri.. re.pect! .81y. 

11. So11 ola •• if1catlca 

'l'be ola8aUlcat1oa 0.£ 8011. uDdeJ: soil UxoDCGlJ' WU 

att~. The ... lyt1_1 ablU:U.ac& oj pS"Ofll .. zoequinG 

for c:la.a.i.flcGUoll u:e glvdD ill 'fu.Le 18. il1C1:'OIIOzopbolog1c:al 

studJ.ea ana otbe£' aal~1Cill J*Z'tillllRers to conf1nl ~ 

pc_eDee of clay .kina, tbe .basic requirement of Alfiaol 

and Vlt1801 ven lackinG. BoweY .. , field opeeryat10D8 ahDw4 

the abaence of clay sld.Da which waa taken as the basis fo...­

rulilal out the possibility of acCClll1mOC3ating these soile 

un4er Alflsols and Ult1sola. '!'he ocbrle epipedon an4 Ctulblc 

horillO., the requirements of InceptlBol were also lackiDfJ 

in all the .01la. 'l'he i.dentU!1eat1on of an oxic borison aad 

other characteristics bas enabled the classification ~ all 

the 80118 under ilwestigatlon ea Oz1.ola. Attempts hay. 

also been made to classify the so11s upto the family 1 ... 1 

with the avaiJ.al)le (lQta. Thus ftCDnBckal a.ri •• belooqed to 

the fine loamy, Jraolinitic, isol\ypertber:m1c family of Typic 

ilaplortbox, 'Wh1l.e Xootala, AD.j~, kDJikul.am, llannur aDd 

NenaDCla aeries bel.Oll9eG to the olay.,., kaolinitic, 

isollypu:"tbel:m1c 'am11y cd '1'ypt.. ilaplol:t.hox. 



,...1»18 18. AoDalytlc:al c:baracten used for claaslficatl00 of soJ.la 

Depth Clay wat_ 15 bu allt! Organic ~0l\C ta8CJDC Be .. _tun-
B~1SOD (cal " 

dbpees- JaOiatun/ clay carboD ...,..100 9 tlod ~ 
al1»le clay " -./100g lay - I ---- _ \IIIt!.-
cla", clay c -4cac s.a of 

aet:lona 

1 2 3 .. 5 6 7 a • 10 11 

",....s:1riI;t lad. 
AP 0-1. 23.00 5.00 0.28 0.21 0.360 18.70 8.60 40." 29.5. 

A3 14-30 28.72 3.00 0.31 0.18 0.375 27.70 6.20 15.13 23.30 

821 30-57 39.61 6.00 0.29 o.oa 0.195 16.50 4.BO 18.81 19.14 

822 57-90 46.43 - 0.21 0.08 0.270 11.00 5.90 37.53 26.17 

823 9O-18Ot- 43.80 - 0.43 0.06 0.158 13.00 5.60 28.ta 22 •• 

XaDt:IMI HEW 
w O-U 35.14 8.00 0.45 0.33 1.200 36.90 9.50 M.lA 21.08 

81 11-53 49.23 12.10 0.32 0.11 0.750 26.aO 9.30 21.31 lS.57 

8al 51-110 54.12 S.OO 0.40 O.lt 0.420 23.60 6.90 .a4.21 19.68 

au 11G-1 ... S5.a6 5.00 0.l9 0.22 0.390 25.20 6.~0 .al.89 27.87 

Mi .... ,. 

ATI 0-13 46.51 6.00 0.18 0.15 0.435 11.20 8.60 77.06 58.18 

a1 13-40 ll.58 4.00 0.51 0.05 0.450 35.70 13.20 34.29 40.77 
822 40-90 58.00 3.00 0.25 0.13 0.195 15.30 6.10 40.15 25.39 
823 9O-160f0 36.00 3.00 0.49 0.16 0.105 23.60 10.90 46.05 39.00 

(Coat:a. ) 
*seE - Ufectlve Cat:lon BxcbBft98 capacity - -.0Ac eatrac::t:able bases ... 1& £1 extractable Al 

CO 
Ct 



"'able 18. (Conta.) 

•• 

1 2 :I 4 5 6 7 8 C) 10 11 
.A 

KaDjlkalam serie. 
AP 0-10 39.00 1.00 0.48 0.20 0.825 20.40 10.30 "9.M 31.S7 
B1 10-49 44.69 5.00 0.32 0.14 0.840 26.90 11.80 34.4a 30.65 

822 48-96 57.26 1.00 0.32 0.03 0.495 26.10 5.90 21.55 28.01 
823 96-145+ 50.35 1.00 0.37 0.25 0.180 15.30 6.40 41.81 30.90 

IIpIlUE arias 
Aft 0-10 35.80 12.00 0.32 0.36 0.690 36.50 10.20 18.35 40.10 

A3 1O-a1 52.70 8.00 0.32 0.21 0.698 IS.00 8.60 47.45 37.H 

81 
'~I 

11~J 60.06 10.00 Q.2~ O.ll 0 ..... 17.60 7.10 45.7& 33.14 
'- . 

.aU so-m '1.63 a.oo 0.42 0 •• O.llO 25.70 8.90 M.44 41.18 

an 110-1.,.. 51.12 - 0.33 0.11 0.330 It.6O 5.40 24.92 19.89 ......... art.. 
AR 0-14 30.52 8.00 0.41 0.22 1.0ao 18.00 6.30 32.75 20.42 

B1 14-36 41.01 6.00 0.32 0.13 0.540 18.90 2.80 38.24 21.51 

B22 36-98 45.35 2.00 0.32 0.01 0.200 6.10 3.10 43.97 23.69 

823 98-1S0t0 35.65 0.14 0.06 0.195 8.10 2.90 34.75 15.71 
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'rule 19. COefficients of a1Jnp!e l1Dear: correlation (r) between sotl 
c:bara~eri.Ries (auaber of pain - 26) 

X SOil character1atlea 

Clay 81ll'k c!8ft81t:y -0.26' 
C1al' MOisture ~ent ion at 1/3 har O.lSS 
Clay' Matstuze retent:ion at 15 'bar 0.53'7** 

Clay Ava ileitis vater 0.435* 
Cla!, Coer .. aaDd -0.881** 
Clay Plne _a -0 ...... 

Clay 'rotal "'203 0.12"-
ClaJ' Total PZOs 0.211 
Cla,. ~otal ~O 0.208 

C~ lfoMl. Aljt3 0 .... 

Clay CeU.oIl --= __ capacity . ..,.. 
Clay ... O.laJiIl* 

Clay .... 0.119* 
&.tlt 'e. 0.617** 
&11t: 'eo 0.329 

FiDe sand "8. -G.5"'· 
PiDe saD4 h. -0.161 

Coa.I'8. ADd F •• -0.491" 
C ..... aaD4 .... -0.'91** 
-rotal 1J:oD .. e. 0.930** 

(t!oI*t1.) CD 
-..J 



Talale 19. (CGDtd.) 

81.Mo. X Soil character1stic. 

21 'l'etal iJ:CD '·0 
22 Organic oarboa Totol D1trogea 

D &xcbaog_ble '.1cl\111lJJ cation exclwlove capacity 

24 &.xcb&ngeable -.QDealUil Cat10D excbarlge capacity 

25 b'ChiaDgeabl. pota8sita cat.loa. eJU:baDQe capac1t.y 

26 Bxchanqeab1e sodium Cat.ion e:x.c:hange capacit.y 

27 Organic cuboJl Cat.ion .-change capacit.y 

28 B:xclanveahle calcium PercentaGe ba •• 8at.uzat.ion 
29 &xebangeable .. vnes tWIt .Pel'C8nt.age ba .... t. ... t.1oD 

30 "bangea)tle pot ... t .. Percentage hue •• tunt.tOll 
31 Peceent.acJe 'bue •• tuntion 
32 pH ..... nt ... baM aat.,.t.tora 

33 Clay 4f'otal _ngaae .. 

34 Silt. 'fatal _nga~ 

35 Fine .and tfota1 -raga ... 
36 Coarse sana '1'otal anganese 

* SJ.ga1f1ca l& at I" leIW'el. 
•• S:1gDlflcaot at. .. lewl 

0.468** 
0.6118** 

0.544*· 

0.371 

0.202 

0.l11 
0.3M 
0.46l*-

0.221 

0"'. 
,O~a~J ~ 

0."754*· 

0.223 
0.072 

-0.156 

-0.193 

CD 
00 



'1'able 20. Con:elat1on C08ff1c1eD~s between soil PE'Opert18S aDd • h'act1oala (a. 26) 

1 Clay 0.186 0.233 0.144 0.065 -0.189 0.232 

2 S11~ 0.215 0.393* 0.448*- -0.126 0.053 0.483** 

:I Ceuse saDf! 0.203 -0.353 -0.395'* 0.011 -0.328 -0.303 

.- 'l'otal A12O, -0.112 0.a.6 0.269 -G.031 -0.246 -0.108 

I PiDa sant 0.158 -0.119 -0.305 -0.042 -0.301 -0.281 

6 'rotal "'20, 0.314 0.6U*· 0.619·* *0.133 0.591·· 0.67S"· , Total Ceo 0.342 -0.121 0.213 -0.228 0.434" 0.251 

• CBC 0.504** 0.520*· 0.603*" -0.211 0.535** 0.568** 

9 .. -G. 147 0.106 0.112 -0.179 -G. 141 -0.011 

10 Ocgan1c carboD 0.292 0.335 -0.064 0.019 0.335 0.288 

11 D1tb1on1t. troD ..0.313 0.414* 0.554"· -0.145 0.411* 0.476* 

nl 

• a19n.U.t.caD~ at 5" ~.J. 
.- &1gD1fi__ .~ .. leY.l 

CD 
~ 



DISCUSSION 



If'be zuulta of tbe ilweatf.ta"- pena1u i nv to 

lWOfil.e .l"pbology, pbplce-oblllnt .. 1 ."l'anu1s"toe oJ 

aoUa, be •• 10_ of 1J:on aa4 phCIeplJal:u f .. auo • 
••• _logy ot i.l.ae aDd ,...ioJl, ...... teal CIOIIIIPOiIJ.tioa 01 

cla7 ad claaa1lJ. ... ti_ .. "'loa en cU.aouaae4. 

1. ~lle ~l-a-

DftP 1'84 oolotll' i.e a doMtMDt , .. tun of the 

h1th1y weathenl t.:op1cal _l~. !'be 80118 fr:oa d1ffereat 

looatlaaa bad 8tl'IJctDl 8.1141'1t7 in colour with 4eepa' 

I'8t ... pndolli.at1Dg. I ___ tav na colo_ with dept" 

18 the PIOfile .... allOtbel' f._ure obII ... ed. 819hly 

w.athered tnplcal 801la .. a .... t1ta dtalaettnq tbe 

_._1 a • ....,18.. of tbe ...... lnot1_ which 'baa .tnag 

pipeat! .. effeet n8U.lt1ll9 ia k1gbt h6 col_. '1'h18 

i. ..pecially 80 1D __ tea' ... 1De&t soil. 1D ..... ali-_ 

(Scmrel'taDD, 1971). late_ r:ed colow: baa a180 1:IrM. 

a •• ocJ.ated w1th ... e 1J:OD. oaide aoaae... (Webatu, 1961). 

a .. c:olOUJ:'ed a0118 win __ tit. 1D tAe fiDe ADd 

100 

tnen1_ iD the UPpel' .10 ............ tbe oat .. ill 

1:er6la Jave been .. eponec1 "7 Y~l nilao). 'Ibe I'ialrl. 



(71(;';0 

ill ina .. Sela •• peoiall.~ t._ fJ:_ iJ:oD _f.4ea wla101a 

.-atitub a -J- pon'oa of _De tot.al irOD aoup.l.e 

wit.h t.he weU dJ:a1_ aoDdit.ioa. botb uterDlll aa4 

taena1 baa been nepo.'ble for the 1atenae re4 colo_ 

o! so118. 

lIedl_ weak 9I'8-lu IItnature in the s11J:'fae. 

la,.-s followec! .b,. raoa...... 8\lbe.fttUla~ blocky atneture 

101 

ln the subsurface layel'll ... the ~ee of 8011 .tnat ... 1 

type obseft'ed In all the PI'Ofl1.. atudled. 0"n1l1u' 

struatur:e, a f .. tun 1ft 811C'fa. her1... 1. tbe nstit 01 

orgaD1c _ttar .Mltlens "blah aat a. _DleDt1D1 ... nta 

1n thail' deY.IOp1l8D.t. Bow"''', t.he lOW conte_ of OC'CJClD1e 

_tter of tbe 8011s ba8 be .. alaly .... poui:Ol. for tbe 

.eYelopaeDt of weak stc\1Gtuea Oil the su.r:faca ~ •• 

....... tbe 9004 Rructucal .... elopJaeDt aft observed )"y 

.ubaagular blocky struc$una is tb8 nsul.t oj coad ..... 

4&"a1Dage c:oDdltlO1l of the sit.. and tbe pJ:'Of1.L. aDd h19h 

•• 8quioxide CODi:.-. Seequ1o.x14_ are excell., b1Dd1ag 

agents in tiae pa:oc:_s of str:uc:tUl'e dev'eloplDent 1D 80118 

aDd the _11 developed 8t.ruatw:ea ohsen-ed 1n the pres_t 

a"ad,. are tbe "sult of the abGt'e mentioned facto .... 

Coar:ae fl'6~-. f....:J a pr«l.tDllnt pan of all 

the -..1.,... 1ft the eol1 pcofl1e Ru41ed acept f. t1ae 



102 

a ... t_ bw1_ ot ~"_aJca1 .. r1ea. .,be graftl .. 

fOllDd to be aaa.ae_at.ed _1Dl.y in the allbaulace layen 

and 1nclud •• piaol1t)d.o aad quana type •• ~latUa 

of 9ft.l aa a ..... u._Ceca lay_ baa been Obsenal 

1ft 'fhcIrlnacJcal •• rie.. "beae .oila are developed fs:ca 

aed_fttary matedal t1ut1ary aed1meD.ts of the War1call1 

fo~tiOll) • The OCean-aftCe of such d8ft8e gravelly lay ... 

below the surface is an indication that the COIIIP&nti'lely 

le ... r ~aftll,. upper la,. .. aad ..... 1 tne surf •• aoil. 

an deposit. ewer the loNer 18.,.., 8UlJ98stift9 t'he polyGfClta 

or19in of these soils be1na 6w1WCJ .... cU. __ a..,. 

_te .. 1al. WataOll (1965) vorJd.ng Oft Rbodesian aoila alao 

Oba.:arYed the devel.opDent of at ... l.aJer8 aDd f.".tent. 

boulcJ..-a in the aUbsvf_ la,.... of pJllOf1le aa a neult 

of ... 108 aDd ~Dt de.poait1CID Of .011 14,.... . 
... ult of Rsid .. l aac:uaalaUOA COD8equ.eat OIl .int. ... 

weat.beriag of the quIlZ'ta ricrh ~-* .t..riale. , .. J:Q9tDoua 

9&"av818 also phdclminated ... the cOarse fraQlDent.. Mobc 

and Van Bann (1959) obaeJ:V_ tbat fel'Ng1Dous lat .. ita 

gn .... l _y be considered .. diaintegration producta of 

foaal11secJ laterite. 'lbe abcwe observationa of the 9ftvel 

lead to the concluaiOll that tbey _y be f...a by 

lat ... te ".-18. '!'be CJaIIlPllftb1e 
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yalue. of _1-1' __ 101 Of clay !n.ot1oD, g&"&Yel ... 

lateX'1t. I'GOk alao 1II41oet_ ~_k pecIOgellH ol'igl.a. 

QX'aD\1lat101l of 11'On ocrnpoUlJds aDd "'equeDt iDI!blI'atiOll 

after tbe lraoliAlt. baa be_ .. turate4 with Uoft oxid_ 

va" postulated by ReDlUWJDY .. al. (1978). '!'hey fartbew 

obael"'led thi. p.w:oc ... to opaft.te _ly wheD tbe nt10 of 

tron odde by' clay v •• Dow 0.12. The 1.ron oxide clay 

I'8t10 for all t'be 801111 '-aft .. 1_ fol' the ~11 •• ) 

1. abcwe this wl_ •• _ f. 'tbolmaa1al aeri •• and thta 

points to tbet .. pe4OQeDio Gri91". 

5aDd fOJ:'lllKl the pndoat_. a1_ frbction.. 

-rbe .Gila fnm all tbe _a ........ l.OfIQd iJ:OlB .aU 

I.gaaoae J:'OC1ca with ql1lict.a .PhCi_jDaclng t.he 1191* .'Denl 

auite. M:14 iA)aeows roclca OD wathar.1n9 produce quaft.& 

J:ic::b infertile so118, tbe ld.gbeX' aand frdc:t1on __ Au 

od91n to the ,Pal'ent _,.-1&1 fJ:Olll wblch the soila an 

..... lope4. 

Among the a1_ fraction, ai1t was the loweet. 

!'be lateu. weathel'lnq CODlltlona of the tl'OP1ee __ 

be .. responsible for ~. eeplfte trellfJlol.'ftllltioa ~ the 

I. lAb,., ... to clays with 1.naign1f1eaat proportt.ona of alIt 
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....... Jd. .. OUe&"f 1.9). file clay I.-aa1on ill .11 

tbe ao118 abowed mJ,gnUon to lowe lay.... aDd ia maia1:r 

____ It of high .. al.alall .aU.tiona ( >2500 _) of t_ 

atudyan ... &u4y clay l.oea e .. fa_ textUhlll lollowd 

by alay to RDdJ' clay lD tbe allb8urface !aye" of the 

pJ:Ofile were the typical ....-c. Of ta_un1 olu. 

obeerncl. 

A.mctDg the textural ... t1o&, the silt clay .. tlo 

was te'kan as an lndex of w .. tbel:".t.aq 1n eoile. vall ...... ,. 
(1961) has ... ported v<:ilu .. of atlt clay ptio lea. t-.a 
0.15 and weatherable _Derale ,... lmloat1Ve of b1CJhlJ' 

"..tbend s011.. Judved , ... the abOU'e, all the sola 

registered low I:'8tiOS 1nd1cat1bg theil' highly waathenCl 

_tun. The complete abaence cd .at.her:able m1ft8lt.t1.8 ill t_ flne sand fRctJ.on friable 17) alao atr:eD;tbeu tbe 

illIoYe col&ent1_. 

Il'be iJUU:. density values 4.id DOt .. _ee! appnc:iaWe 

d1fferences bRween the so11 aeri_. "be preponc1ere .... 

of ooazae fractlon ift the aoile baa clearly reflect .. 

.. tbe J:Mlk deD8tty ,"lues as indicated by the biqbe • 

... 1 .... observed 1ft the _pie .0.1 of tthormackal ser1ea. 

'fhe dea'ea.tag tftlllJ 1ft the bulk _nstty values of lteOtala 



.. ries aaa tbe 811_ , ....... tng t:naa ill AJljur aleo 

118 .. 1181 the ctiaU1b\tt:1OD Of aucJ fftC~lQD. 

o.t:van1o _tt .. baa • "pres.iDe) eff~ on I:Nllt 

delUJlt:y .... 1\188 c18 ... 1J' ..... ~ tbe De9ati.". co.-nlat.i.OJl 

betoweD _gaDic: _tte&' aDd b\Il.'k Qa_t~J'. How...-, tlae 

low 1.".1. of ocgeDi.c _t:t:u in the s011a 414 DOt ba •• a 

markecl influence on the Iallk _ .. tty YaJ.ue.. 

3. Moist ure .:etent100 

'l'h. .,1st un re~alnea at 1/3 baJ:' (profile _tll.) 

Yened t&'OlD 15.3 to 25.9 per cent aDd c108el y follow the 
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clay eontem:. ~iti," relcd:loublp between clay and _let,... 
at 1/3 bar " •• aleo obtIIeJ:Yed. Xootala, Kaftjl1allalll ana 

MaDDUX' a.riea with hiqher clay c<X*aat s'howec! gEeatar wl._ 

fo&' field capacity. 

'I'he aboYe tnD48 w.... alao _n 1n n.pect of 

B>latur:8 at 15 bar aDC1 a180 aY811U>1. vat.... slvnJ,.ficaa 

poa1t1ve correlation bas alao beea olJtaiDed with clay fo&" 

both these cbaJ:a~.J:'1st1oEi. In ge..-.l, tbe a"a1lable 

vater CCDt.ut of the ao1la __ pDOa' aDd tbe '¥&&'iatioM 

Obaewe4 GloMl)' followed the dia_J:'1bU't10D at clay. ADOtbQ' 

f'-un 'WU the high CODt'- of ..... &8peM8 1.11 tbe 

Mila wbic:h dnatJ.oally aft.Gte&! ~ 8011 volUlle eq .... 



t. tbe JrOOta aDd he.e the Mil. a.paeity to eupply 

wt.... !'bia b1plighta tbe ..... f ta1d.aQ into aocouat 

the ..... 1 C011tent 01. .... 1. alao ill addition to olay 

and OI'91Dic _ttea- ill aft'1ft.J1i1 at __ a .. 11.able wet_ of 

tbe 80i1.8. '1'hulueedbuUl (1983) has a1.80 ..cIe al.m1~ 

oIMert'attoaa. .P •• U,cUca ttq\aU,OD8 to uriv. at tbe 

a .. talala wetea- " ........ loped kJd.ag 1IKo aoco\lD't the 

gpYe1. CODteat, CJC'9ilD1c • __ aa4 te.un of the aoil. 

4. CbeIa1cal characteristi_ 

'.1 &011 nactiOD aDd electrical aorKluc:t1vlt7 

\'be aoila froID all the looet1oDa wn 1D genenl 

ao1c1 (pR 5.5) 88 .... _peat .. _ 1d.gbly .. there! .... 
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leached soils of t"pic. (9 .... , 1916). 'the 801d1o .. tun 

of tbe pve- rocks, Inte ... wethert., and 1eacb!ft9 of 

ba •• a an the facton ft8pon81ble fOJ: the aoidity. Aa 

exPected the pH III 1.1 Jel .... Ol'dea lower ..,luea, 

lD41cetlag a Det neva t1 .. c'ba..-. 

'1'1Ia .1.eca1oal ooraducti .... y _lue8 J:eaoEded .... 

"&'7 low aDd showed l1tt1.. VII ... lat1_ wltb11l tbe peotl1e 

aDd ~ __ ao11. .aries. 'rba ao11a &4a a1.1 loaUcaa 

VUe fJ:Ca ~ _4-1.&Dd &"891008 cd the aut. aDd pnotloalq 

aaaaal1u. 
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•• 2 OJ:9anlc_zboD 

O&9anie • __ .-tent ... oil ..... 1., ftt ... 

1_ ... ahc:MMt declneal .. tnJMI .... th aepth 1n R_DCIa 

aM Jtootala •• ri •• only. Tba total. coutent ta Cl1ffenat 

PJrOf1lea __ al.o 1_ aD4 "ajiblam showed a c1ecre ... 

1ft • oonteM with de~h, w1ai14 otbaZ's 414 QOt: &'8V\Ml aD7 

pett •• n ot _natl.. B1gbl.1' .lp,t .. t posit1 •• 

oonwlat1on between UVO&U.c CUbOn aDd ..... ob ..... 

(so • 0.648'**). 'I'be elM ht10 (pr:cdUe meane) alae & __ "­

low _1 ... rangiR\1 '&'0IIl l.9i •• 8.99. Low veJ.uea f. 

O&'ganJ.c attar in tbe u:opt._ v ... _u.il)uted to cap" 

4ecaapoa1tl_ aDd 4epletlC1ft .. to high t_pentun 

(Rayehatldhur1 at: al., 1943). 

!'be ailica ccnteat of all the 8011s f'l'able 9) 

"corded hip "1 ....... nglDg ,.... '9.30 per: cent 1ft Xootala 

aftd Xaftji1culem •• r:1e8 to 89 •• 0 per oent of ThoJmaolaal 

•• ries. 'I'he Mcban1cal _na1ye18 of s011s shaweK! a 

pr:ea.1DBDCe of sand 1n all the sola t .... t1gated. '!'he 

Thea_cleal ... 18s Vh1ch 'S ba'ri1l9 tbe h1g1lest aean .. eat 

of .aDd showed tbe bighe.t o-*e" at al 1108. CloM 

... lationahip _tween sllica GOD __ aDd 8end 'racttCD of .0118 

".. ...... ed by AVU'Wal .. al. (lvI7) OD _teaa.:.r 
aolla Of lradlan plAt.au. Qaana be.1Dg tba pndost .... 



• ...... 1 of tbe 'iM .... ' .. aati08 of rea and later:1te 

.01111 01 JCenla, the Ja.t.gher .. lues ., s1lica Oba .... 

1ft the peas.. ~""~1_ ... exPlC*". 

na. 1.1
2
°, ____ ftried ... 2.94. per aeat 11l 
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ThoIlnac'kal .. rl •• (".1) to 10.10 per cent (Bo.18) 11l 

MIlDl'l\lr .. ri.s. A steadY , ........ 1D tbe content of 

hlO, with depth •• not ... ia tfhcaoao'kal, Xootala, 

ltanjiblaa aDeJ ADj_ .. &"1 •• whtle _bel:' eoil. sboWacl DO 

deflDlt. patteZ'n ol vuiat1_ 1D tbe pcall.le. In tbe 

.ae of '-20J the ftJ9J aD ...... w .. f.ccn 1.60 .Pel' __ 

(110.2) iD Tbaa .. olral •• iea to 11." par __ (110.17) 18 

1taDJ1lcu.1 .. au1_. X...... lA ~ content. ot 1J:oa w1*h 

depth was aba_wad 1D .......... aoil, while othel:a .how" 
ift'ell'&lar cU.atribut1oD with depth. "here __ •• 14jJDUic" 

poe!t1.. co ...... lat1oD ))et __ clay content anel tatal 

M 2',C'(:O ... ,.' aDt5 total .. ~OS c.. • 0.527**). 

A.12o, GOrRellt of all t'be 80118 damiDate4 .... 

r~o, except ill tbe ... of Aaj1lr: .nd IC'aftjl1atlam _rie •• 

\'he 4inrib,*1Oft of h 2', alii AIZIJ o loa. 1., 1011_-' t_ 
.... l.etlou ill tbe clay coat... Poaitl ..... ~ elp1fioaat 

~lat1Oft w •• eta!"" be ...... D clay aD! tbe .. -CIOUt1t __ e. 

The .boW. patten Of ... an.aUaa ....... 1 •• U998.t1 .... 01 

tbe oepaclty of clay to ...uJ.n ,be ......... 1'be launt. 



.00la Dd.av S'1_ 1a llaelJa"e aDd hydI:oQa ox1clea acco-* 

foS'the Ia19h oo.eat oJ ••• _Old ... in the sola. 

!'he total ........ of cal, lItO. "20 aDC1 "20 

". ... wry low ill all __ .. 'la lIw .. tlptaa. 'fbi ••• ill 

a.codeDOe witb tba f1a4iacJa of 'Yeaugo,.l (1980) in 

laterite s011. of .... la aid Bastin (1985) in ~ .• olla of 

Xeraia. The total P20s coateDt v ... 1 .. low CCIIPIntI to 

"20 content except in Kootala .eri •• wbleh agned with tbe 

f1Dd1nqs of Ba1r (1913) CD "'" 8011. of Kerala. 'tbe tau 
re •• ne of plant nut~leDts , • .-iDly • fuDCtlon of ~ 

UDH'alogy of the .. ad f __ 101l CHug.a, 1981). 'rbe 11_ 

.ud h'aGtJ.cna of Ee4 .. late .. ". -Gila in Kuala .beMa .. 

qua"_ .. ,be "IMnt ___ 1 w.lth ... w .. th~le 

m1Da .. l.a. '.rbe Bolla of ,be .A" Ue clc1ve4 .. 1Dlr &oa 

add CJ:YIItall1De I'OC1&a whlClh an again poor ill ba .... '1au 

low 1'888"_ ot -JoS' nutr1eDb in the .011 are tbe 

.. fleotien of ~ v.lofi of the .oila a. nveale4 by 

the pee •• 1tt "\IISy. 

'fhe ebeIa1cel cClllpoalttoa of ...... 1 .'howeI!I • 

aeplet10n of 8102 .... .,aalaU_ of conatttuents 
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•• pectally •• 2°, and A120S trable 10). !'be eoane ~ 
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........ 1a _, cd the .... M iDcluded piaolit.hie. 

latedt.e aDd qana .,.. .. 1. All dl_cue_eII ..,Uel:', t.he 

feft'llgiDclu la_.rite ..... ~ ... eat proc!\1Gte of PI4..,.tc 

pZ'OO ...... 'l'be .. gawlll o1eaJ:ly ..... ~1atlOft of 

JI08t of ~. co_tit~ ._ ~ to _oil. ('table 11). 

HiVh graftl/ft .. eal!'th .. t.1oe of conatltueftts ha'n been 

observed for h 203 , 1.12°" -.0. P20s ana -20. ~U_ 

of •• , Mo, Ga., V , aDd Pats ........ el .. lati •• to,iM 

earth, was "paned by 'l'un __ Al. (1962) in lI'a_ll.~ 

lat.d.t •• olf Aaatnlia. • ... 011 •• ' of COMUtua __ &a 

the ~9al I.,. 411£...... 4-'h did DCK .boW aaJ JI&.t .... , 

but 91:0 ... 1 fr:om the lap,PU la,..a of 'be s011 pzoot1le 

appee.n4 to aGC\1lllulate tbe el.ameata to a greater ~_,. 

'flUs can be attr1buteC1 to tbe alternat.e wet. and c1q 

CODclit.iOl1ll ana conaequent well OJd.dlsed nature of the appeat 

18yel:ll of t.he .011 pcofile. 'rhe concent.ration of "-

aDd other: .lements in tl'e foI:'Il of coDCent.l'ic e1d.De _ldDl 

thell _1'8 bazder: anc5 roUllde4 .. t.he .... ult 01 tbe ab09. 

processee. 

'1'be CBC of t.lw aotls .e low a. was expecUcl of 
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...... __ .. ad • .,be cae of ..... la X'ioh 1A JaoliDiu, 

lIallop1te, ~-. .w.. oC ,. aDd .aDd otbel: low 

.C$1.'~y claY8 18 _ .. Uy low (CCta-n aDd'l'baI •• , 1167). 

Tile .. 18 ..... 1lw .. tig.~iOD 1aa'ge beea .... loped tb.ro~ 

prGgX'.elve .~&ge of .... ~1ag UDd .. bee.". z:aiDIall aD4 

high temperatun caa:U.~i .. aDC1 beDce .low c&c of 801la 

08D be a_tru.uted to tbe _tve of the clay frect101l. 

The esc cJetelSlDea by ._ of catlC1'l8 "-boa 

reco1:de4 lUg-bar val .. _ t •• _,Ghc _thod In -Jor1ty 

of ao11s anCi thi ....... with the Ob ..... t101l8 of _X'lter 

¥OrlraJr. on soils GOnta1alllf lti9her proponion of 1.1 clay 

a1llezoals. 'i'be bigbea- .. 1 •• of cae. eUGQeett that. 

h1gher proportion of .acJaDCJ8 .ites 1n tbe .. 8011. is pH 

dependant: and probably bloaJred by ... and Al hJdZ'faJ' .lema 

(Coleman aDd .,~s. 1961). Tbe Al extracted by J& lel 

'S less tun 1 ';100 9 aDd beDce ~ ~ acUity 

_1\18 approx1_tea tbe pH de~t excbange oapac1ty 

<fts.U, 1970). ThUs the esc. ;S .. 8 El bet.te&' ftpt:ea ... t,_ 
o.f the p urfaoe claza_en of lataeols and other add 

.0118 (Cha~, 1965, ft.8kell. 1970). 

"be esc val .. of tipper hor1aoaa 8ft clearl!, 

lnflueaced ~ ozwanl0 _tt._ aid thi. 1s more so 1ft Jtookla 



112 

aerie. Wblch ng1.tend a 'b19he .... aDie _t:t_ .tat •• 

"J.'hue the .elect of ocoaa1o _'tez' 1. nvealed .... 

• t~lJ' by the 'f'UiaU •• of _l.culatea esc/lOG, olay 

v1tb _pth. "be "ppU 'bos" ...... cd all ~ .. r .... vith 

blQ ....... aie _ttel' ecateat .bGwe4 !d.9-" cae ... 1. ... 

vbile in tbe lowe.: boc1_ 'Wi"" leu ..... Die _t~ .... 

gaoeatar clay P8Z' oe- aDd J.aen _W •• , to he cae val_ 

v ... _.. SO the dUf._ .... in 'be esc can .. tnly .. 

atu1bllted to the vadati_ ill t.he olay aDd oqaaic -'tea­
~" •• Which a, ..... witb tbe f1D41nvs of De Alwia ... 

Pluth (19") on .:ed latoeo1a of ... , 1.en1ca. 

bcbaD98able ca u4 .. ".... the pnd.tnant .... 

in the .xchange COlIIP1eiIC. '1'he _ ".luell f. tbe prof1l .. 

of the e.hangeable ___ ':8 in tbe oJ:'deJ:' C. II; It .. 

for Anjw:, Manmu: and ...... "1"1... In ThODDlle1ral, 

ltootala ana Kanji1allaa a.ie. the exohang_bl .... va • 

• 119btly on tbe higher .14. as CQiIlpand to e_baI'l98&bl. X. 

The surfoC8 hor:ll1Oaa of the 1*0.118 .bowed. relatively 

1U.9be1' CODtent ot ._~le ca, .. aDd K -wareatl,. 

4 .. to pbytoc:ycl1D9 which ""1na ~ •• buea .... 1Mt 

leacb1ft9. 'fba .014 VeD8ht1a9 _t1 .. , exabllDgeal:tle Al 

.xt&"GI.ed by 11. XCl •• "&1' 10IIf •• all t:he aoila aDd 

profile treDlia v ..... enat1a. LMf leftla of extnotable A1 

in OXiaola haft baeD ... poet. »>y C:O~n aDd .,ha«r •• (1967). 



...... __ aoi.'ty 41c1 DOt ..... al appneiab1. 

41"_ ... wi'hiD ~be ..... ile. aDd 'bew.. the .. 1 

.arl •• except f. x.otala "ries, when .1:1.CJhtly bS. ...... 

ye1-.. (profile __ ) _" __ .l"98d. In geDeJ:'81, the 

exchaage acidity wa. lOUd to be ... ill tbe ••• \lI'fa_ 

hoc1aoDlt. Kootala .. 1:1_ witb tile htgheat ft1_ '01:' 

113 

....... aoa of add ,aaent1l'lll oatioaa in the _._DQ. 
CGIIPlex aDd d.uMDce of B __ AI ba .... bean hponell Ia7 

... at 1n (1985). 

RareeDtage bu ... tuau.oa wa. calculated 'by 

1»tb -.thods ua1D9 CBCa Ccac-_ of _tlona IlatboCl) UI4 

.... cae. tbe fOaeJ: J:'ecocdll1G a1i9ht:1y lower 981uee. 

«rhe penenta_ bu ... t __ '_ 98 .... 111' foUowtd the 

patten of excbaaveabl.e ca 4i8t.l'ibftlon. Ifbe upper 1Iori_ 

of all tbe 8011a l11ftZ'lab1y .-... bi9ber ba .... tuatl_ 

..., •• tlng leas .ffled.M 1eaehtDl aD4 retentlOft '" the 

ozven1o f ... ctiOJl. 

'.fhe ditllioaite eat ....... Dle trOll OJIicl. (red) 91 •• 

• .. aODlilb1e •• tiate of t.he ",_io ina UOA CIad. .. 

111 a.l1. 1Ib.Ua tobat e:a.r:a0Ud »y _lat. (ho) &'epn ... . 

,be .... G.I' lees .-orpbo. ,._ 0& UoD. 'rbe dia ... _ 



betv.. tbe tw i. a -.. of C&",..lline oxidM 

Ole JreWjlUle .4 "'7. 19M, JIe1rI:a aD4 "c1ra •• 1960). 
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'1M "'4 aanatit.ea a -.101' poniOll of the total U. ill 

the 1I011e. !'he _a ... 1 •••• the pcoflte. navel f..-

12.2 to 96.2 per: oeB. '!'be a.u ... 18tl_ of red was _.t17 

1ft the nhaada. hw1aOM aact followed tbe total clay 

.uo;eetiDq. poe.Dle ..,. •• _t of UcD ox ••• a PUli_17 

.lea; with co1lo148 late tile a hoc1aon (Bl_ aDlll 

8 ........ , 1969). '1M .. ".lAr .. t1 .. ahOw .. aUtbtly 

Ia19bes- .-laea ___ tbe a.' •• 1. Koot.ala, ADJ_ .. 

oxide8. III ... pact ot XaaJ'JaaJ. all:1 'fbolmacJual .ari. 

lower: lay ... shOwed acc:ualat1oD w)d.le III 11~ a.,!ea, 

... 01" 1 ... conets_ Y"dltae "u _irlta1ned. Mew ...... 

of iron oxides by .uepeulon with fiD. pllI:t.1cles or: 

a4a_ptlon and aul:t8equeld: .,.,.... with clays haft __ 

postulated by Jar:b (1965). Ifbe _d.ations note4 ill the 

&-8ti_ witb 6tpth _y be attl'ih1ated to tbe .... procee_ • 

.... ..... .., a. pel' _at of total lJ:01l l"ef4lft'ed 

to ....... of t __ •• of 11'08 11 often an illlll1cattca 

of the &cJ. of tbe aol1a (l..l_ndC, 197.). .. ... Oft tbU, 

tbe KaaJilallaa _8 the ol"'t, follGWed by ADJ-. ~la, 

....... , __ DIe alld '.l'hoIIDaoJr.al. .. ries. (B) .. J:9at1ona CD 



.. la~1 .. _ of aoS.u ~ OIl the ..... of fn._. 

of iJrOft ba .... __ nponed by Al:\taiao &11. (1984) 

1n Alf1sol8 cd It.l~. 

AAotbeZ' .wWag , .. tun ... the o.stancl.t.Dg 

iDflu.lICe of ..... U. oaid __ a011 col.ov. 'the 
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1Danu1D9 red ... cat '*- pa-of1le with depth OODCNft'eDt 

with "'4 ds..trilNt.'- oleuly -lap out thia nldioaabip. 

'1'he .. e. ~ecl low ".lues for all the 80118 

ana 414 not ",,881 -.ch ftl'lation. HoweY., a1191*17 

higbal' nlues baYe beaa obeerre4 for Itootala .. r1ee. 

IJ.'he slightly h1qhe.l' OI'9&fti. _ttel' COIltent of JCootala 

aoils Idght hay. bee. responsible tOI' the f!tnrlo'-ent of 

... rPbOua oxide. iJldic:at1rl9 1:be inh1b1tosy .ffect of 

orqante _tt., in the czyetaU .... tion of iron aalAe •• 

.JUo .. 11. (1974) bay. npOl"ted low values of "'0 f. 
aoils d ... loped fE'Om acidic rooa. 

Ccu1st •• with low ,,1_.. of "'0 tbe act1" 

Uon ptio al_ ",utand very low 'fal.uea. Al_1IdeI' 

(1974) baa &'epoJ:'ted eq.ia1ciDll,. low valuea ap.tCoacht.D9 

_1:0 1D old t.l'O.a.>.1oal 8.18. .JudQac:1 f.caa t.oe "'e. 
KaDjJla&laID 8 .. 1es was t.he ol4e8t., followed by ADJ-, 

HaIm\l1:, lfeDIDaDda, Jtootala ani t'boGDackal 88r1 ... 
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!'lie ... i1d.tI9l y loW _blee o'bteir.ted in the pn ... naty 

le .... ~t to t:1Ie ..... Gb ..... tion. 

soU .... tbeZ'iDg 'ol.l.cllweQ . a eeq_nce oe ea-P, A.1-.P, ..... 

&DIS occlUded. .,' ia oft_a. ~.~ .. aD iDdex ot 

paClog._:a.a (C:btuJQ aIICl "'oJIaoa, 1958) • 

..... fOl.'l8e4 tbe ....... f ... lon .-.al9 tDe 

act1'Ye 1Doz'gan1c 'raftlon "pr._at. by , .... , Al-.P ... 

Ce-.P crable 1'). 'fbe... tol' tbe profil. showell the 

lowest Yalue (35.61 per cent) '01" !'bonnackal eer!_ alii 

the highest (15.35 per ca.' for _.fur series. 1Caotala 

earl. recorded the h1qhest: coateftt of 'e-P am 'l"baIInae1r.al 

aeries the lowest. 'lbe Pet .act"'a treble 13) t'!1'-d,1:MItloft 

shew*, that Kootala 81'115 lfboenac1at.l serles bad the 'h19hest 

aM the lawen respect!gely lDt!lcattDl) a cloee .. 1at:iOJl8bip 

of , ... p with the e})eWe con.tit_ate. 'fhls i8 fufthew 

8tr.ngt~ned by t:he politi ... 81pif1aat cca:elat:l.-

bebeen ,.-p aDd the ..... OOI'NRi._Dts. 

Aaftbel' utenat:1ag ...... t1on ... ...t h-' 

aot*eM aDd ita diatl"11'NU._ ... .. 1nfl.ueac __ clay, 

.aDd aDd pII .. j.ad1c::atecl bJ' ~ ...... of aoueldioD 
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with theee fa "'on . ca.., eJIIl! CbII (1961) obs.nea t,.t 
tbe 4tstl'1ln1tlon of ...... _ CJO"ernea _ly to a _ftal_ 

.xteDt 'by cla7 aad .... • .. etloa, 1Iat .a .,.. iDfl.aaet 

by J,1IedoqeD1c PJ:OO ..... . 

AoaordlDJ to CMDg ... Jac1caol'l (1958) a. watbed.D9 

iManalf1. C&-P decre.... aDd 1' .... lnorea... foJ:lll1Dg 

the cIOad.naat fCfl~lOD of h.t.QhlJ' "._tbend aoil. The naulb 

., tbe pna..a at'UdJ' aMrif •• tbe ....... 0 pnGom .... the 

active 1Aoqi1nic fnct10na oJ all the soils ... .5* 

IfbOlmaclcal 1n01C*t1Dg theu atzoagly weathered _tun. 

&lightly ld.ghu ooat ... of Al-.P .. o!Ieened 

11'1 Xootala aDd - __ NIa ..... 1... AJ.-.P we. aegatl.elJ' 

coa:elatecJ with ADd, cla7 ... pR. ~. fncticn WU foaD4 

to be _n influence&! by' the ~eat of fr:ee AJ,20, ... 

1.1 clay aDd .1ao tbe vat ............ , both bortSCfttal a .. 

.. 11:1081 <saeck, 1913). '1'otal &12°, aontent of Itootala 

ana ..... D4a • .-t •• ehcNe4 hlp .. 1_ (treble 10) .IM! 

this -7 be the prol:aJ.Jle ..... foZ'the hlgher left1. of 

Al-P aba.ned ill t~e soils. 

x..c. levels of C8-P cCNld be taken as an lDdea of 

&4YanceC! st&98f! of "..ther1Dg 1ft a011a (Chang.!Xl tle.uoa, 

1958). All the so.tl.s ~&' 'nt'estlgat1.ol'l Ue acidic, _ft low C&C aDd exc:baDgeable ca aDd thea. factcca wo1l1d 



11m __ db ... to the _11 ~1a of Ce-P fnet1on • 

.naa9~ fC'C'a the abWe, .. ___ "1'1 •• w1th a 111m.. of 

Ca-P u hiply ...... "" .. _pa .... to IJ.'bcDMa1ce1 with 

s11vhtly hlO'bel' ~ ., t.h1e fncR1on. !'ha abe ... 

of _igDUlcallt CGl'nlat,iaa with plrt1cle 81 .. fraotlO1'l 
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aDd cbem1cal co,.tit___ ..... 18 that the coateDt of ca-p 

1_ .... 1nfl.ueDlNCl 1»7 •• togeaio pJrOae8.. lICM .. er, u.. 
nlat1caah1p ........ , .. 1 Cal aDd tb1. traat.ion ia fotllld 

to " poaiti". at aft aiIJD,Uioaat. 'fbe h1QbeZ' l.ela 

of Qld obaeneCl in .,.,. .. aJral. a.tea can posaibly lie .s­
to 1t.. a.u..nt.uy _19 .... 

All the aoila appeuecJ to ha". relatl.ely 'b1gb ... 

a..:Mlllt of oaolua.s P, the ld.Qheet be1D.g recorded 18 

ttoot,ale and tbe lowe.t 1a -.-ana. ... 1_. &,.n ..... 

(1969) an! s..ck (19'), ........ tea h1gher levels of 

occ11ldel P at the expe.e of Ca-P aftll!l Al-P 1n 1 .... 1,. 

._tbent! s011a. fte ccnte_ an4 Mat .. 1butiOD of oeel\1C!JeI 

p aepea4ed en Oft cbealea1 naation aad ... of .. 11 

nther than texture aD4 chellical aaraposltloa C.ife, 1963). 

a.:sucbDt p ~ 80118 abar_ bj,Vbea- leYel.. tbaD 

oocl.w:1ed P ill all tn. .... lea ... pt JraJaJ1Jad ea. All. 

pr:ofUu haft appnaJ.al)le • __ • of .... aDd ~ ...... 

lOS' bi9ba&" In'ela o! 'bia fa.iGll C&wiDlale, 1N6). 



'1'h1. 1. et;r.~ ..... a ., ... ltl.. a... .lptflG1lat 

... lat;lona1d.p of 'tb1. faoaGtl_ "Uttl ... _ 'rhus Itootala 

.... 1_ with th4t 1d.9ba.,... lid .. h1Qbest ~ p 

while tbe l.4Jweet wu ....... ill TboDMoJua1 Vbloh ... 

"#eI:f 1_ lew1 ....... "hie iA , ... nflefrta the av-
of the s011 •• 1110. ...1 ...... pons :by S.ok (1911) 

aDd 1Iua1 __ (19"1') ..... wi ... the J1aU.D98 ~ tbe 

pr •• ent study. 

-9hly""bend .01la accoJ:d1ftg to c:baaq IUIII! 

.fa .... (1958) coM.iIl appnc1U1e aaoun't. of " .... 

wi~ OODCCDlttal'lt naucUoa la other 1&'8~loD.. !'h_ faet 

that h-P pndan1nated t'he .......... c P fl'Bcrtloa of 

all t'he .011 ... 'br Ita.lf •• ll1tieatloa of tbeir 'b1Qhly 

wHi:be .. e4 natun. Acidic _tun of the so11., abtl ... 

of f_ CeCo" aoCNJmlati_ of ... fIG' ..... aDC1 olay la 

cODIIl.4enble amouats an featuna ohllcact.erin1a of 

iat ... peIIo ........ a. ,. ".leftel ill tbe bebaY1a11" cd 

the -.a .. leu p IncUo... ... ...... tlona of tbe pn." 
.,..,._ lead .up~ to "be " ....... oe -...liea-".. ... 

01'11'_ ...... 1 ... , 1M'." ... io._, 1"7). 
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De1:e&'ll1nat1oll oJ ."'cal GGm,POsltlOD of olay 

aDd _18r l"at108 _. hleftDGe ia aoll .0 .... t108 - • 

• erves ped098aetlc pu&-poe_ •• '.Lioa ia tbe moat GGllinut 

cOllatlt\IeDt of ala,. i.Iact..... ... lta co.em cUd ... yuy 

IRUcb bet".. 8011 aer1ea aDI1 V.i.thiD tbe pz'Of1le sugg .. t1.rag 

the JmI."e or latus unlfODll nat ... of the olay fractlon. 

'rbe '8aO, coM_t 8180 \tid not l'eYeal rruoh 

.... rlatlona except foa- !'hoImao1l:al .erles which &"eeol'de4 lew 

eotftent. IJ'boDnaclral .... 1_ c1eftlopeKl fnm sediment_I? 

_tedala viz., the teS"tluy aedll1e1lts "btle tcootal., 
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AnJur, JC&njllculam, IIlumuzo and ae-Ild& an of re81d_1 _191ft. 

Mallika&"juna U Al. (1919) "ported nlatl"ely 1'd9be .. 

conteM8 of )Ie in residual let..,it •• a. CClapU'ed to 

ae411Den~&"y formation. Aac0ll'41ag to He I'arlane (1976) 

1'.203 ana A1aO, _ba ••• atlpatt.ttoal1y, iDen ... of "aO, 
cOllteat i. _tcbeCl by a dec&' .... ill AlaO, uad "lce Yara •• 

~be Z'eaults of tbe pnaaDt stutiy clea&'ly bJr1n9 abo_ ~ UeDd. 

~he .i0;lAl203 ... t10 CK1 . .,...1._) ia taleen as • 

orlter10n fOI" Cl_19aat1ng laterite .0118. ~ (1~) 

haa suggest" _ &i01lA120, rat10 of a (1.7) for fcralUt1c 

aotl.a and a yalue of 1.33 for a1OPaO, ratl0 was .uggestel 

by ... rtift ana Doyne (1921) for t.,. late .. lt.. -rudge4 fn. 



1:_ aboft, T~okal .. ".eDClil an dea1gDilted .. 

feft'al11tic or tr. lat ....... while loa- aU otba.c .0.118, 

the rotioe an aboW. the stipulated Ya.&.ue. &10~"'203 

1:.'10 r.corded .",.r:y JU.gIa •• 1-.. for all tbe soila. While 

&102"-203 ratio showed • r.".ne tnld. 

81gbel' molal' l'atlO8 for laterite aolls of 

It ... ala 'J.IOIIl d1ffel8at loce.tlC1ft8 haYe been reportaa by 

.arlltt1' Yorke" (V.n .... 1. 1,." Val!'CJhee., 1981). !'he 

_jol' };Wooee ... affeet1ftIJ ~s1tlon of aoils aad olay. 

ln hUld~ cliates ia tbe dillenntlal la.chin; of 8111ea 

preferential to •• ana A1 (C..-pton, 1960). \'he .ar1.t1_ 

observec1 ln the 1IlO~ ... '108 1. suggest1 .. of the above 

proce .... in OpeJ:at1on 1lIId_ the high niDfall COIlIdit1ona 

( > 2500 IDl aDd eoraaequeat lilt ... l_ching ,PI'e .... liDQ 

in the dUfennt study - ..... 

11. Chem.f.cal caapoa1t1on oJ pu:eDt rock, J.ater1t., 
p:ayal and mo1c4 .. at.iea 
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'1'he roaka fnIa all tbe locist1oua va i.laic 1D 

Batura rich in qU8.l't8 aDd poor in ferro:::megnea11.8 m.t.nenla 

and f.1dapen a'able 2). Chead.ca1 composition treble 9) 

1'.,..1 a 'Ivy h1Qh content of 81°2 - ".203 and Al,20, w_ 



t~ othe .. _jol' co .. tit .. _ with _11 ........ of 

.M.. !'be _lal' J'8tl_ a. .,._., an ftry h19l\. 

The cbeJl.t.aal ._1.,.1. of laterite .bowed • 

.......... 1 in tbe t .. bC! wlth depletion of 8!O2' ......u.tA_ 

of ""2°, ua A12'J aDd co.naequeat fall 111 the -las' 

ntif». The _lu n.t1011 of Sl0a/AlaOs' S10:1".,ZO, .... 
aiO~OJ tor 'J:b.ormadc.&l .... s.. •• bOwed _Q IWJh .. 1 .... 

ana CIIlJl .be •• tc-1buted to tbe l:d.9h CODtent of qaana 

ellbedd4td .iD. the •• latel'lte. 'IAls we tne ill res,PeQt 0& 

laterlte samples from MannUl" ... 1_ alao • 

.... be _laJr n1:108 of 9ft'f'el a.bl. 10) follow 

the __ patteJ:n a. In the ... of laterit_ and thoae of 

the alay Jraotlon an4 91 .. luftl'aer .. ldencs to the 

petoveD.1c 0I:'191ft of aoaawe I_a. in theae 8011e. 

12. IUnenlOW of fine .. ltd ..... 1on frable 17) 

IDfozmat1cn _ ..... logy of fiDe aand fraction 

.ta of al9DU1cance Oft .tue .... of aOil e'f'C)lutlon. A~ 

1 .. _ morphology, ] , \ . ':, I· ;:i1l. .Dd obe_aal atudi •• , the 

........ lO;1c.l ....... tlpt1_ oj t_ fiDe MDC1 incUOil 

fJ1 .... n 1cIM ..... tba Pl'i.IaI'y ___ 1 ..... la98 cd the 

pu:ent _ted.l cd the soU_. Laterite .oil -ia9 b1gbl.7 
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... _~ i. likely to COfttah ftzy f_ ..... hez'allle 

........ u ..... , in faat, ely ..... 1atant minenls 8ft 

expect.., t. t.he m1ftezre 1 assemblage of this 8011. 

De,*",1D9 _ the pedOCJellle envil'olmeDt and ftatun of the 

pa~ .teda 1, the type, acDtent and 41strtbatlon of 

_._18 differ 1n the sucoessl~ bod... of the 80tl 

PNfl1e. 

The l1qht talnezela suit.e is clca1nated by ~ •• 

The ~am.DBDC. of quartz tn the light fra_1on at the 

expen •• oJ •• lc1IIpars aDd '.J:rGIIlIl9De81- ai_nla 18 

1DdloatlY. of the highly weathered nature of tt. sol.la. 
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It 1. alao slgn1ficar& that feldsPUl"S were not p,ll8aent 18 

aDY of the _plea examined. Nair (1 )78) worlc..1r¥;i on tba 

rice 8011. of Wyned and Iyel' (1979) in hisatwU._ of t.n. 
red ana laterit.e soil associat.ions of Kerala bad obeU'Ye4 

the predominance of quactz in the Ught fraction. 

S tat1ar obsel"'f'ational were _4e by .Manickam (1977) OIl 

laterite soils of '!'a1lt1 -.a. aDc!! Veau9'Opll (1 gSO) OD 

leterite 801ls of Renla. 

'!'he hee.,. m1neralJl foltDed • •• t:'/ law .... el1on of 

t.he tatal. !'he bee..,. fnct10n did not sbow nqular trerXI 

in their c!lstribu1:1on wU:hia the profiles. Zircon 111 



bYu1U1J' JCe8- ill all tlut p&"Of11. aD4 18 .uggea~1 •• 

of ita ",814_1 aGCr'aUliIt1on due to ita nablUtr. 

n. allUlinl-..blaJ:'Ug Ja1fteJ:'al, .illSMDU:e 1a p;r:eHftt 1n 

h19lleZ' qua.ra1t1 ... in "haIma.l en4 ..... 1& whlle 1D 

124 

_ ...... rt .. , it i. very lM.. la the c0llt4lftt of lit_ ... 

rat1le. xeotala ... lea _nW fint containing 3.10 ne ... cent 

aDt5 1.23 per ceat J:' .. pectlftly. '!'he CODteftt of .tiIeD- 1a 

'98&7 low and is even absent 1n Xaajl1all., IIaJmur aad 

"_ada .. d. •• 

As in4icateC! ..... l1er, the aomplet. ab .... ot 

feldapan aad pn~i .. _ of 'luana 1n tbe fiDe ... .. 

fnft10n cd all t.he 1IUlPl4a ... a 1U.gh ..,ne of weatbezoillg 

aDd 1DcU.aat. aealle _t.un cd .... Mila. The.1acq:oeued 

a~la~101l 01 opaques ~e4 aDd Waak) in the _ • 

• ract1OD flll'tbezo at.rengt __ ~he alloY. ol:HIenatlon. 

1'ut0D &l &1. (1962) vozo1Wlg Oft tbe latezoite aolla cd 

AWltraUa obe.r:ve4 a atr11d.n; caIltan in tbe degne of 

weatberintJ in noa-lat • .rit1c aolla as canpered to the 

later1te ga"oa.pe, the latt.1t ahaw1Dc;r an aGCNDUlat10n of 

opaque., •• a .... ult of the ftII09al of otbel' aonftituent. 

by weathering. 
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13. caea.ia of latu1t. 1ft nlatl00 to pBftDt aterial 

'.on; the 81x 801 la' lJW' .. tlgate4, fl •• ha •• 

a .... lopad f~ nelcJual roo. while tfboaDac1cal •• rlee 

was a.elopa! from eec!1ID.rtal'Y _t.ri.a18 (tertia.,. a.u.ate). 

'1'he et..1cal anti __ nlogical .-posltlora 01 

,-oc1t cleuly brlftlg'8 about tbell:' acldlc _tun Vlth blqh 

content of a111ca and laqe pr:opon1on of .able minenltl 

like slnon, rutile ana qu.ans ........ 1., by tbe aiDenlogy 

oC .iDe .. ad fraction. All the aalla laNst19at" had a 

~ed_.NaIlC8 of aaDd, a tea, .... ~_1.tiG8 of ao.lla 

4 ... 1oped fzaa tbe rock typea o»eened (Jranl." U., 1969). 

1'1le 80il paction 18 aci.Q1c aDd 18 tobe 1:'8.ult of tbe 

lntea-act1oa of pu:eDt &'OGk aDd __ la1ghly int ... weethedAg 

aDd leac::hiDg CODClitlO1l .PJ:'eftiliDg 1n tbe locationa 

r_ult1D9 1D a"tIl\O'Val of baa.. aD4 .ilica. 

La:_ (1978) 1a a atac1yof the development of 

lated.t. in Kerala 11GB the ada iftcJeftO\Ul roaka obeerYea 

that the 1'OCI'ka ..... prillary funlltl .. tion with .xposot 

~ 51°2 and be... leadtll9 to yellow •• s--ol1te. !'be upptJ:' 

helrl._ u~ ptdoplaa.tion, lateeel .a. traIWpon 

aaa 'IaaIogeDillatlon with lou of nl1ci: rock .tnet .. , 

wbile the lowe .. ~1s0J'l8 tlDdeavo pllntbi_tlon. 'I'be pr:oce •• 



1eada to tbe fo~tiCll of aft yellow 801_ consisting of 

1caol1Dlt., cOIWert .. lnto n4 aapr:ollte ... result of 
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pl 1 Dthl_t 101'l. Sw.equent 1Its1DV "- to eroalon and 

coll_iatlon I_a. to • &'8ddiab eol_ With tcanapozot.a 

product. of pllntb1aation. 1Iamb~1" as. Jl.. (1979) wor1d.ft9 

OD lat.er1t. •• derived froll aJlO.l"ti»ette, gabbzO, ~phyce 

aDd cbal'DOGld.ha in lCez'ala be ... "ported c:ompanble 

ahemScal C01ItpOS1tion ln r •• pect of -J- ooraat.1tUM1ta 

ift'ea.PH*1ve of ~&'YiDg panat .. t._tala aDd faRMl" 

obIIen'ed t.bat .... ~. JDOb1le .~. 1D tba rook. pteah# 

18 the d~ioD dU&'1aw later1aat1OD. OIl tbe othel: baDrl 

relative .u:1cbment of e1 __ • in tbe laterite 18 9&"eater. 

if tbe coDtant in the parent. rock 18 1._. 

\'bus in t.he pc'.-111ng wat.herinv .v1J:rollllel* 

of the State, t.he lnt.,.1ty of weat.hering r.etta. .. 

outl1Ded abwe 1. gcwemed _lDly by the dOIalnatlDfJ cliatlc 

feetolf which u1i:1mately dec14 .. the cba&'8eterlatic of tbe 

8011 .. ther the parent: _terial. '!'be laterite .oIls nuc!le4 

do not ha'Ye deYeloptMl fl'Oll .. n. roob with CGfttft.t1ft9 

.... DU'810g1cel aDd In tUJrD oheatcal OOllPJsitlon. '1'be php1ao­

cbemlcal p&"OiJertie. aDd otbe&" obaracterlatlcs of tbe 8011 

.... 1 •• dc1Yed frca tba .. EOCb .0 __ hOw..,.r brlnQ out 

aay dcmiDaDt featuns .In tbe1&' eompoa1tloD that. C&D De 

atVilMaecl to tbe paftDt..ock. 'IDe h.\Uts 0180u.a." .0 fa&' 



.. tag oat that \IIlder tbe lU.gh ~eatperat Ul'e aM h_"Y 

raiaJall oond1tlou ex1.t1Dg 1ft the sta_, the eff" 

of puent ... rial 111 oblltented aDd tbe pr:opeI't 1_ .f 

•• il. apPtU'to be _inl,. 909'eDei by __ 4ow'Dat1ag 

cU-tic fector conr!itioned by the .. elief of the ana. 

1 •• Soil cla •• ification 

ODe of the _in difficulti .. in classlfication 

127 

of tJ:Op1cal s0111 accordllMJ to ldell (1910) i. wbether 

they au to be placed UDd_ Oxisols, U1Usola or: Alfi.ole. 

Tbe •• 8011s \l8ually haY. a Claep 80l.-., weak d1flenatiati_ 

of borLaons, ~aclual increase in clay CORtes with depth 

ancl Goa1D11.ted by lcaolin aM ••• qvJ·gd4ea. The 14_t1f1cat101l 

of cU.avaoat1c ... 11U,c aDd 0IKic bod._ is ft'aught with 

.P&'8'*1cal ,PCOblema .tanioulal'ly '*- a1~.rGol.oglc.l 

.t udl88 Ue lacJd.n9. 

MoDe of the soi18 under the present lnveet.igetioa 

could be et ... ified under l'Aoeptlsol.. ?:be 801ls lec1ce4 

the cbacecteriatic ochrie ep1padon, _mble borillOll a .... 

presence of "eat:henble _ ... 1a which are the basic 

l'equ1r_nts for this 01"1_. 

Alfisol. shoulc1 haw tbe cb.nctari8tl0 nq\1b'elDeift 

of an qgt.1Uc boJ:laon. 'l'bougb all the pcof-tlea sbow. 
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1Dd1oat1.. of ola1' ...... tlOft, fle14 "eJ:'fttlOll Me! 

Dot ..... 1 tbe prea ... of olay aklna, which ia IIIl 

a_olute nquln_m: for an acgl111e bert.on. The aolla 

.180 stao.d cc:aplete ab .... e of " .. the..ole Jdlld'ala 

ill tbt fiDe •• ad bact:loea aDd also recoMec1 low 1»& .. 

aatunt10D ( < 35 per cent) by t'be aua of catlon methot. 

'l'bese f •• ture. &'Ule out tbe poaa1b111ty of ac~atlag 

tbe 8011s uDCler this ~_. 

An arg11lJ.c boI:iaoa. pen __ .. _ bue •• tw:a~ioa 

value.. <..':5 per: cent: by tbe •• of aetlCXl aaetbod ue the 

fEltitun6 of Ult1aola. '1'he aecoDd cr1t .. 1on holda 9004 

for -..t of tbe 801le, but the absence of argillic 

hoJ:111OD precludes the classlfication of these 801la UDder 

thla 0J:d ... 

&0 la .. 4 Oft the -Z'JIhOlovY aDd analytical 

cba.-acterlstic8 the so11s uuaer !DYe.ligation could be 

91:'Ouped unaeJ: the oJ:deJ:' Old_ols. 'the Oxieole aceordlftfJ 

to So11 Survey Staff, 1915 should meet one of th ... bfO 

nquinmanta. 

1 (a) bay. aD -.t.c boritlOD at acme depth withiD 

2 • oe the soil surface or (b) lave pJ.1ntb1te that f.­

• CODt11lllOUS phase with1D 30 QII of tbe so11 eurfaoe. &ad 



the aoil 18 aatur:ate4 with _tar within this depth _ 

8'*8 tilDe of the ,.ar la .at: :reus, a. 

129 

2 ao DOt 'bay •• apMle 110.,1 .. 01" as'9illlc bod_ 

that ew.rlles tbe -.io ... t..a. 

The aad.c horillOft Is defined by • namber of 

characteristics and includes 

1. 18 at least 30 CD tb101r.. 

2. Baa a fiDe .. rth fncC1~ tbat retain 10 _ .. l.e8. 

UIInOJl1ua 10_ .PU' 100 g cla7 f..- .n UDbuti...a la 

.,el solution, .. baa leas tr.1aaa 10 _ of ba ... 

extraC$able wi~ JUI, QAc, plaa .l .... a.tum ext.racte.Dle 

with 1& ICCl J?8r 100 \J clq. 

3. Baa an appenat: oat1oaa exdaaDle capacity of ~ 

f1ae-e.rth fraction oJ 1. _ OJ:' 1 ... Pel:' 100 \I c187 

with _,0Ac at pII 7, _lea. then 1. an appreciable 

coatem of a1.inl_ 1 .... 1a'JU'ed chlorite. 

,. Does n<* bay. more tball tn.s of pd,mary al"'ao 

sillcatea such as fel.4epU'8, m1.a, CJl.as aad 

fefto __ one:.alum llinenls. 

5 .... te~ur:es of aaady 1 .. _ f1 .... 1n the flae-eanh 

fraction aDlll •• ... 'baa 11 .peI' a.' clay. 



6. aas .. tly Vft4I8al or a&lfue ~1e. Nt .... 

ita ... bod .... 

,. ... 1... tM.1l I pel" oeat bt' vol... that .howe ne1t 

Ita .. ntl'" earlier pll_hi_e v .. obaeJ:'¥e4 
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~ 180 _ ia all tbe PI'O.llea except \,boD_ckal _I'18e. 

The e .. lIdace bor1_ in all tblt ... 18 ~ .. a'" 

"'_~e ~ ~ .-not.e vblah Dnalca dowIl 

to f1D.e c~. '1'1aeH accC)ldiag to Yan W ... lre .. .11. 

(1983) ue cbah.er.t.a.toa 01 old pa.r:.- _t • .r:1a18 lIbi.clb 

an tbonaghly weatbeJ:e4. t.'be boundad. of the o.s.c 

bor18Oft with the adja"- hor:i._ 1n all the _0118 .e 

diffused aDd def1nite clay lnc:naae wlth depth wa. 

obM ... ed. Bow ... r, fleU .. -jnatlOft cU4 DOt r __ l the 

pn.eace of clay 8ld.aa. ,..... II1at.mua clay coM'­
atlpulated U.) for the oxi. bDl'1son 1e atisfi*' tOI" 

all the solls. 'l'be .ilt/clay ntlOil alao coafcwm to the 

ftlu. suweated by ftn Walllllbe1l8 (1967). '!'be effeeti.,.. 

CBC/l00 " clay .,0Ac: extnatable ba ..... JtGl exUacrta))].e 

Al) for ado bol'1SOD va_ <10 1IIt/100 9 •• nqut.&'e4. If_ water 41ape .. ajJ:)].e clay of __ Oxic hod.aon •• ......, 

1_. In all tbe pJ:Otllea ... tbeJ:aDl. miner:als in tbe 

1.1_ aaDd .r&e:t1on was <." .. &'OOk eUuctun ... 



COIIpl.ete17 ....... _.. _ the aboYe features .11 

tbe a011a eaa b. brCMgJat ...t. the o~_ Oxiaola. 
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Ifhe aGila 1I8d.- ' .... t1qatl_ .. DOt 1Mt poape4 

UIldc ~oa, 'l'0ft0a, ft. _ aDl1 vat. •• they fail to 

•• tS.fy the ch&natul.tte. eatlinea. "be Ortboa •• 

ora_ laclua .. Od..ol. wSth • eboI't 4cy a_80ft, OOC\II" 

near the eq\ator brrIe yel.l.w.ta'b to ... IcU .. h colo_ wl~ 

1'aIu of J1R to 10.. Ifbe Qd.o borlaou an r ...... 1Ul. 

d.1*h with na:oag ___ coloUa ill t.he tappe&" pqt. • .,.,. 

an --.r aatuat..s with w.t._ aad CID ~ aft pliMGI._. 

within 30 GIll feoa the soil •• faOl. "be &0118 he.. the 

feat_. o,*Uned aboft aa4 heac:e GIla be plac.a UDdu 

tbe sub o!:der OfthDx. 

'1"be soils bac1 effeat1ft cae:> 1.5 lfte/l00 9 clay 

aaa ~ te .... tuntt_ ~ _.oa.c metbol! < 35" withia 

1.25 • and benee can be cl •• sifted under HaplortheK. 
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........... 11: ntd aIOti:le8 'Wii:bb 1.25 • of 11011 

.ud-ere. <: 5" '" ",ola. 01. plintbite 1D all .lIbhor1_ 

wtth1n 1.2:;) ., text .... of •• DlSy clay loea o! fiDe 

..n1l in all parts ~ ox1c hu'taon within 1 ••• , 1aUM 

1:'8dd_ tba.D 10 .. :&.a aU pans oi tile v.ppu 'I _ ---Di ndde.c' with depth an IM.tuna WblOA quaUl7 

theee .oila to _ gnuped UDd.,.. au 9I:OtIP ~ 1lapl«thQa. 

'l'he i:exture dlffel"eftt1at:1oa ... lMaae4 - <:: 2 _ 

iractlOD. 'lhODDllcka1 ... 1 •• had 11811_ clay 10IIa to aeDISy 

clay 'e:stun while HIldy ana clay __ oba • ....a ,_ all 

otbe .. a011a. '1'hoJmac1cal .. tep had > 11 pe ..... 

•• na f ... ctlea 1n tbe fl __ nh aDd clay coat .. beWa. 

18 and M pc cent. 80 this Md .. "'1. uaa_ tbe ,1_ 

loamy clus. In the .a. of otblt .. 801la the fl .. eanh 

baaa > 35 p.- cent clay and heace __ uad ... the olaaa 

cJ.ay-.r. 

Dfta1lec1 m:Lll8.ftlogical etucU.8. oj -- alai' 

• .-act.1oa. .... _ DOt undertaken. au:U ....... pone Dr 
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9.....,.1 (1980) W ..... 1 .. the a __ • __ of "o1J.D1te 

with _lie ........ t. ahlO1'ite. Ba.ea Oft the a'bcJM 

tbe soil. CGIIe UII1_ the lao11D1tla clue. 

8011 temperatun 

In tbe ...... GIl aoi.l t_peJ:atun data, __ 

.. ila ... bee. hJd:at.iYe1y cla8sified WId_ leohypenbend.c 

.~. 



SUMMARY 



...... -
III tM ,.. .. ant t .... et.~l_ •• a .,teapt lie. 

'beea .de to wal .. te the ..,..logt_l • ....,.1_1, 

ahallloal aftd _.nlogicel eben .... 1" .... of laterite 

eol1_ oeeuft'iIlfJ ift d1ff_reat "91" of ..... la ill .. la~l_ 

to the pa.,.. .... It. sis .... 1 •• ri .... ;pre..-'" lauzo1te 

.ot18 ld_t1fied by t'be Soil 8_..,. vatt cae Depu1aeat 

Of ~CUlt_e. ".ala Btate ....... le." .. 'be 

, ... t.1pUOIl • .,he 80U .. d. •• .t.a.W&ecl .... a __ CIltal. 
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JtooUla, ADJ •• Kanjllatle., ......... _.lB.'" J.oaa'" 
in -r.i"lIJI4c1a, t.cicmu:, -'10-- aa4 caU .. 4iaU'iaa. 

&011 ....,1 .... pr:uer*1ng the tU.f'ehDt bH111OD8 'Weft 

collected f~ labontO&'Y etwU... -rita ,phya100-cbemAcal 

chaftoteriatlG8 of the 80ile, beIIa,,10\ll' of .... uc1 

pboepbol'Q8 fl:aGt1ona of _plea we_ ....... t198' .. Yltb a 

91_ to etudy the U*enalatlonah1p betweeD 98rl .. _ 

)WOpel'ttea aid to I'8lata then cbanet ..... tl .. to tbe 

fI .. sla of the .olle. IIlMnlogy of the liM ........ 1_ 

wa. al_ carrled eft. Pl.aoemeat ~ the.. Mila WId. 

soil tasoncay ... a180 attempted INaeed _ tbe ..,.ell.able 

deta. 'the salle. findings .... __ .. leed bel_. 

1. tt ... oils fJ:'aD ,U.I._ .. locati.ou ba4 

euiJd.ag.1Dd.l.e..ity 1.D col .... 1i~b. .............. -t1lll. 
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2. COaI'8e tfilpeata lo~ a pnd"'~ put 

of tbe 1101:'111OM of ~be .011 pc'Oflle atudied except for tbe 

found to be coaeeDt...... .bly in the nbsur:face lay ... 

aDd tnclU1!. 'bo4:h p1M1'~ld.cr ... quacta typea. 

3. Sead f __ a tlae pe.a-l .. at put of all the 

setle. 'rbe peed"'''' ,.tupl cl •• e vae clay- All 

prof1le. showed aD 1aIaee .. 1n the c_tent of clay with 

deptb. 

,. Y.~y 1_ Yil1_ 10&" al1Volay nt1_ wen 

...... 814 Ie all tbe •• 1. ... 1... 1DcU.catiDg the 'auly oJ.el 

pah~ _te~1al bola wbleb ,lINe aoile vaJ:e derived. 

i. 'I'be aYi:alla.ble water of soils were POOl:' aDel 

tbe variation obeeft'ed oloee11 followed tbe distribution 

of olay. Kootale serie. bad the h1g'heat a'lailable _taw 

COIlteat while !'honftadral •• rl •• a-ec:0r:4ed the loweat -.1_. 

6. In tJeDel'fll 811 the .. 1la ¥en aeiiJlo In 

I"eaei:ion ,,11:11 low val_e of eleC!ta-loal con«hlet1vlty. 
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,. """.0 ...,.. ld.tt&'OV_ CODteM aD! CIIII'boa/ 

ftttl'Ol8D retto of .... lIt .... 1_. ....'hl.y e19D1ft_at 

poetti •• aonelat ........... orvaue oal'bOll aDd altnGell 

vas ob ........ 

8. Tbe _111ce ~.at I:ecorded high _lues f~ 

all the 8011a, laJ9_e •• 1a9 18 Thaanaa'kal .. r1 •• and 

l ..... t 1D ltcH*ala _E'iee. 

9. 'rhc .... __ ~le YU'lat1on ill tabl 

'.2°1 ana AlaOs. COer.latloo b4*ween clay coMant aD4 tbe 

abo9'e conatltues_ weh poeitl"e aDd .1guflo .... 

10. 'fhe total ~ of CaO • ..,. 1<2° and 

P20. weft very l.cN ana is .unly a reflection of tbe 

Il1D.enlogy of the .anI' fraction which was dClnift8tec!l by 

quuts. 

11. 'l1le ell_cal aCllll,llOS1tl0il of pte .... l ahawec!l • 

4eplet1on of 8102 an.d .... u1.,108 of ooutlt __ • 

appeand to ac:cUIIllate 1n tbe pavel .. compand to the e011. 

12. '1'be oatlon .arch_ capacity of eo.u. ve .. 

1_. 4fbe _ttoa .Mba.... oapao1ty of 80118 deteJ:'JIU.Ded ~ 

8. of _tiona·an4 _.Q6.c _tnode. -rile toaM'" CWCOl:ded 

1 ..... _l.e tbaD the latt.... .,be excbanveab1e ba... of t1ae 



.oila "... in the order Ca > II; > K>.a in the c::d. of 

Aajv, llalmu al'k1 ........ aeri .. Y1dle In .,. ..... 0_1. 

x.otala ana XaaJilatlaa "1'1 .. excbangeable 8Otti. waa 

slightly btgher than pote •• lu.. 

13. AaGa9 the ecia geDd'8tll'1CJ cations # 

exobaBgeilble alumlJd.um no ..... ft&7 low yalu.a. 

14. Pe ... ta~.'" ..... tlon di4 Dot .... 

aPP&'8C1o.1lle 9faJr1at1on ____ tbe .otJ. •• r1.. aDd 

gtlauaJ.ly tol.l.owe<i the escNDg.u:.le ca d1etrUMlU.ca. 
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lS. The '." (dithioD1t ... .r:a~a1)le koa) f ..... 

the predOminant iron f.-ct1oll. Baaed on the ·4.,.. .. of 

'r:ectIle88 of irOD' in 80i.la, KaaJ1lcu.lam aerle8 was tba 

olcleet in r_pect of age followed by ADjur, Kootala, 

Jlaanv, Renmaada and ~a1tal. 

16. '1'he a«ive 1roa oad.4. r:etl0 <r • .n-.' 
naorClea -1"1' low val_8 •• all the 80il serle •• 

17. Amoft(J the aatl.. iftOZ'9llnlc phospb0Jr\J8 

fraai:lone, ".-P fozaad the doIa1Daat fraction in all tbe 

"1'1 .... ept for Themnacleal ln41catiDg thel.: highly 

veathd'ed DiEitun. Bow .. er JUdged f..- the CODtent of 
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ca-.. , .... ..,. ......... wi~ _. aira'_ ca-.P .... bi.9bJ.y 

... ~bend ........ _ to ., .... o'kaJ.. 

18 ... illa tol:ll84 tbe pc-__ , ... t f~a,*iOD. 01 tbe 

olay. JWS9ed frca t.be &1I~A1aOa l"atl0 of cl.y'ftOtlC1l. 

TboIUseclra1 aDd .........s. "... 48819Dat.eCl _ fe.n:aUttc ... 

t.&"WI laterites wbile all othel" _lla. the fttioe wet 

.... the st.ipulated '981... .,... .111ce/ ............ rnlo 

wa. t.be loNest 8JIOft9 the _lu .. tlOll. 

19. Chemical CaapoSUttOll of rooks ..... 1 a •• 17 

blCjJh conteDt of 8 lOa • ".aO, ad AlaOI .... tbe otbel" 

-jar: constituents wit.h _U .-oust. of ba .... .,be lat_ite 

I"oc'k a_lysed showed ........ aiag 'rena with 1 ....... ili_ 

conte. and accamalat10D .. .eequ&_.eJe •• 

20. '1_ eand b'aotl_" .. pcedaniDBt.ed ..,. 1191'* 

IUnenl. 1D all Uta ........ wbleb 00Dl!lJ:'1aed entt ... l.r at 

q\ULl'ta. 'the beayY 111 ...... 1 .. 1t.. coaa1.tc of OJ*IUU. 

a1l:con, .111i1Dao1te aM 1DiDoa- quaD.t.it.tea of mica, ntlle 

and sp'bene. 

21. 'th. 80118 414 DOt r_.1 contra8t1ag 

chanoteristl. In tbetr COIIIpOSitlon t.bat can. be atta-lbft .. 

to the paftnt _terial. Vllde tbe lafluell_ of tbe 'h19h 

t.eapuatun and bee., niDlall C!Ol'ldlt1ou atstiag 1n th8 



.tat •• t1ae eft .. ., ~ _t .. l8l .. Mea eblJ.tera_" 

an4 pnpen.i_ .. tbe .... lIt .PPM&" ~ .. -ia17 goY.DeI 
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by the daat natiJ:l9 oUllatie •• __ OOl'MU.tioDecI lay Cbe ... 11eI 

of tile u.. 

22 .... ed .. the .... '!able 48. 1'hcaDeal£a1 ....... 

.... cla •• ified uaa ... f' .. ~ 'lraol1ni'tic i.ohfpen~ 

faldly of ttypt.c Baploft'beK vht.1e ahen helcmg to the 

cl.ayelt". "011111tl0 ieebDH"i-ItIDi. f8llily of '1'yple Rapl~""'. 
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APPENDIX 



Profile I 

..... ca.,.. ~p at Itallipufta - AadOOIrJc... ... 

1n Fall .. panm Yil1aQ_. Tr19andn. hlU. 

'fri •• ..,.. tiaU1.ot. 

,lat .l.eftl laid _ .... t of 1a111 

w.U .... ,... 

ca .... , t.ap.f.oca aDd COCOll\K. 

'fhe sUdaGe 1_ a 8~ depoeit '&'ee of 9ft .. 1. 

G:n-.el cCDtent iD.cea_iag lflth depth .... t_ 

8 horizon ana is .... ant as a denae layer J1Ift 

a~ laterite la7~. 

Parent _ter1al "eft~ ... 1"-_ 
Seri.. 'l'bonaac1aal 

Boriaon Del'tb 
(em) 

0-1t V...,. pale bZ'CIWD (10 .. '7/3), yell_lall 

bl'OWD (10 1'l\ 1/6), ao1st, Hildy' clay loaa, 

.,.q i.iable, DODSt1cky and aemplastic' 

fiDa paN &'.,.. pl..ntYI ..,g._al.I 

Apia pe~1ty, cleu _.eta boUIaduy. 



16-30 

B2 30-17 

823 

YeUowUb ..... (10 D 5/6), 9ft •• U,. 

.... 1' clar ~, ...u. Md_a~e gx"aD\l1u, 

'rlable, eUCJbtlJ' at1ckf. ftODplaat1o, •• 

IlDe ~., .oft aaaa U1c.e .. ter1al, 

1104 ..... 17 aptd ~bl1'ty, 91'8d_1 

a ... h boede.". 

StJrOllfl b ..... ('.5 • 1/6), 0 .... 11., AMy 

cla." ..a,_ lIOI ... t. subaftlJ\ll •• blocky 

etruct .. , I ..... • tlGkf aDd plastic, 

4iff... s"-ll lao\1IIaaQ, ....... t • .-•• eblUq-, 

".rt deaa. la,. .. "1~ ptsol.lth1c vca .. l. 

Y.ll_uh n4 (I D 1/6), g ... ".11r .aDdy 

olay, .01 .. JIOde ... te aubB.agu.1.az bl.ockJ, 

&1 .... et1cky aDd pleat1c, d1&fuae ..... b 

00UDdar:y, very d .... lay .. , pce(tGlli ... 

quutz g:&'tmtll, lIOdentely slow pellDMbilU:y. 

Y.llowlah nd (5 1a 5/6', 41atinat to 

pc'OIU.Dent yellowish bl'OWD (10 YR 5/8) ana 

rea (2.5 .. 4/8) IIIOtt ks plenty 6Iere t .... 

20 l'l8r cent), 91:8 ... 11" aaftdy elay, eoane 

.cl • ..-t. nbal'J9lll.ar blocky .t~\1I'e I f1na, 

sticky and pl.e8ticu q_lTiable laterite. 



UI. 

Ai_ 'rillage, ,.,.lapa111' 'lalult, "ric~ 

d'8~rlct DeU' Poamala ~. 

25-1'" alope tovude ".~, iatnc!e&! land. 

Well dPt .... ..a1_ na ef. 
Gn"" water table 10. 

Land .. COCODut. ___ ..., _ ... 

Parent _t.riel IlellllbleDL1. lJ1ett.. vaet •• 

,,1_ Deptb 

'Ga) 

0-11 Duk .tdcl1eb bJ:owll (5 YJt 5,.), g .... wUy clay, 

a1 15-13 

_ell .01 .. , gpaul.a.a" .~.w:u.ct \lC'e 1 verI' 

f.-table, DOD st1cky aDd DODplastlo, 

c.JIlaa.1c GObble. Of a:l._ 8 ca plenty. t_ 

flne r~e, I'Ilp1C1 permeability I clear wavy 

bount!a 1'Y • 

Red (2.5 • 4/.), CJl'Gvelly cl.YI ... k 

a.Kll .. , a1lbanpla .. b1oclcy, fl.-n, eU.qhtly 

etlo'ky and 8 1tohtly pl •• ticu fiDe 1'OGt. 

plenty, moaehte "pit1 PII .. abllt~y, 

41ffue8 ~ boaIk!dy. 



821 13-110 ... (2.5 • '16), .... 111' clay, 

MdJ._ ....... te ... ..,ulu' b1oekf ....... , 

.Uglat17 "io'IW earl plaatiG' •• fi. root., 
"'1.".-. ...... )ai1.1~1" oUf ... boall4Uy. 

Baa 118-1.,. Y.l.l.clwub", (I .. 5/8), ia.t.at .. 

In'Iltt III 

d1at1Dct -.41_ .1sed J8Uowiab browa 

1.1 D 5/8 .. u.s plenty, p-aYeU,. clay. 

~., 1504 •• '., aa.beagular b.1.ock7 8tJ:'Uetun, 

ver:y f1l:m. Riaky aDd plastic, modentely 

slow panaablUty. 

•• 1lanttaaJ_ ft.ll.ap. .,.la,.11y ".18k, 

'l'rtahtl&' a i strict . 

Bottc& of alepe • 1ft tlle west d1nct.lon 

-ell d&'alaed 

G~UDd w.t.~ table 30. 

'h.p1ooa. CGWpINl aad coooaut 

Int...a1a.. obuDoCJJU.h 

ADJ-
... ,_ aeall RMM& .... 

,.. 0-11 DUk n4 U.I D. JlI), 9I'8velly clay, ..u., 
walt gl'8D1lla&" Yer:y friable. sUc;lbt.ly sticky 

and slight!' plut1c, fine roots plenty, fine 

epfta QJ:aftl pleat,., J:apUl permeebillty, 

alee ...... h boua!a.,. 



81 lJ-to 

aaa 

823 

Da&"1l nd (2.5 'lit 3/6), .. yell,. .... 7 

clay, welt ..at ... ~. Itloeky, 

... .,. ~, , .... , a~1aky aDC1 plast.ic. 

f1_ roots .)mn4aAt, ~J:&tel.f apji! 

Dark n4 (a.1 .. '10)' ~.YeUy clay, 

coane 1IlOd.z:a~ •• 1Ibanplu' blocr1r.y, ,.la, 
.ticlel' aDd pl.-t.ic, few 1&'Oft co~1onar 

fine roots ,., moaehi:e pemeab1U~J" 

dUfuae _vy lxNDduy. 

Re4 (10 It 4/6), 9"",.11y clay, .... ,. 

~i_ atllMmgula .. b1oeky, ftllll, tlti..,." 
plaetlc, flne Uon CIODOnt:l.ona plea", 
modecately a~ pe~ab111ty. 

JIlm:1ur 1ft Kuna_ .... l1.g., Pa19_' ".lull, 

Pa19bat 41atrt •• 

..... 11' leY.l, vealI' 81.118, • alope 

Gro\lDl1 w.tc table 31 • 

l'.eDd WI. COCOllU~, cashew an4 tap1oa. 

Par'- _t .. 1.1 Biotite gne1aa 

aeri.. KanJ 1kulall 



8011'1... »eptla 
lClD) 

0-10 YeU_iah"" (5. '16). 1.5 11\ '" 

81 10-&8 

822 

red, _iR, ••• ell-f· olar, weak.-cU.­

gnLDUlar _Net .. e, dJ:J' l.ooIte, _1_ • 
•• ry fn.able, DOD sticky and non pleatic, 

few f1ft. coat., apid pes:Rl8ab1Uty, alee • 

.... h~.,.. 
l\acJ (2.5 m 5/6). c;u:a •• l1y clay, weak 

.cti. suballgulU' bloe1ly .tn«un, 

•• ." friable, diqhtly sticky anti 811ohtl,. 

plante, ,.." ft_ roots, npid l'8 ..... bllity' 

pedual _oath boIIntal'J'-

Red (3.5 .. 4/6), 9I'a .. lly cle", weak 

..u_ .Ub aDQUlal' blocky atZ'UCt •• , fin, 

etiGky ilAO plaR1cu .... nt.ly capid 

peameaIti.u..~, gndual ".1' bouI:lda.I'y. 

833 96-US. aed (2.5 - 06/6), ..... ally clay, .o1\aa 

OOflZ'lle sub eagulu blocky str\lctUft. 

f1J::m, Ricky aDd plastic, moclenteq 

slow ~eIt1Ut"l. 



...... in __ • "f'tllage, PalcJhat .-.ld. 

Pal9bat 41&t~ict. 

"opov .. ,.., aolllJJg, 1"" .lope ta ~h dlnctlOD. 

Dwel_91 -.11 ",.-4 
Grouad vat. .. ta.lll4 to • 

10-21 

81 21-10 

a.Allptl 9D 

a.I uo a 4/6), gn"f'el17 clay, ..st_ -.Jl 

.... lu t.l"ia))le, 8lJ.gbt17 8ttekr 8DII 

sl19htly plas,to, few fill. not., nptd 

. pel'ft't88ld1&~, e~ s ... b bouna • ..,.. 

R~ (10 It 4/8), tpegelly clay, ..,1,. weak 

qamalur .daliJle, altg1Rly stlaky and 

el:1qhtly plalltlc, few flu roota, npW 

~U'7' _a~UIll va., boundaay. 

Red {lO a Jl6', 9&'8 .. 117 c:l&y, .... 1_ 

aIMi plut.t.e, __ i_ .l"oM.6 pleMy, 

MCicateJ.y ."j).a ,Pad ••• U.y, au ...... 
wavy Dotll'ldiAq. 



-

J 

•• 10-110 Red (2.5 'D 4/6), gr ..... ll,. clay, 

..s.ete GOU'M sub anqula .. 'b1oo1l7, f1&'ll, 

sticky and plasttc' medi_ ..... ,., 

M6entely "pi4 J1el"llell1d.l1ty, df. • .fuae 

-Yf bouftIlluy. 

823 110-180+ Red (10 R 4/6), 9ft.-elly cley, mo&tret. 

coars. au aftQUlaa" bleck.v, flJ:ll, atlolty 

aD4 plast:1cu maay .eli- s1ud ..ttles, 

at&"ODg brown (1.5 Ya 1/8) I n441ab yellow 

(5 1l\ 6/8), lD04en~.l.y slaw peneUiU~y. 

Xr1Bgal.. on the s14. oJ _ 17 oloM .. 

Xringal qQaa:y, k1n.al vi 1 laeJe , 

calicut dl.tr1ct. 

Ifopography Is. slope in eaat 41~1on.. banded laDI 

Ot'OtlDd wat.... table 20 III 

Ye98tatlon aad 
land UN 

a ...... 

'l"be sotl e\ll"face ia p ••• lly with pleftty 

of p1.o1ttbic ....... 1 ..... cobble •• 

"1281'" 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

j 

I 

j 



au 

• 

... (10 • .,.). ~.ll.,. aendJ' 

cla,., ao4ce_ • ..sitam •• aDQUla .. 

b1eo1l7 .ti'UftUh, fbm. atlotty ana 
• 

plaatlcu 11ne lJ:Oft COIlGfttiou 

~, at ... lew and fiDe quan • 

.... 1 pleD~, MCl1U11. X'OOts .... , 

....... ly .law pe .... W.Uty. 



lIor1l1OD D.pth (., 
0-14 Y.U .. d .• _ nc1 (5 1R 4/8). g .... ".11y 

81 

B22 36-98 

clay *_, ... ,_ ve • .,-._1 ... , ver:y 

... table, ... etiolly .. DOll plastic:. 

,_ ...... .trloa 00llQC'et.100l fi_ root. pleDt.7' 

tU'.I1Ig1aou pbolitbic g .. vel Plent7' hpIA 

pe ... ua.Utr, cleu ~ bOUDdar.t-

-eel (10 a 4/8), ptilvelly clay, weak 

meat. aub aJl9'1la .. blocky, friabl., 

sl.tVbtlJ' a.ic:1ty en4 alightly plaeticu 

.1De ..... _nor.tene plenty, fel'T\191noua 

(pt •• Uthic) .... ".1 and eolthl_ 

(5 _ - 10 ., .... t'hall 5~, 1Ile61 ... and 

fl_ lOOte 'ft, IIOcJerately I'8pid r.ter:meab11ity, 

dtffuee wyy bowdazy. 

Red (10 a 4/8), 9 ...... 11,. claYl 

.a .. at. 1MC11_ ... aagula% blocky, f.w:'abl. •• 

• 'lok,. aDd pluticu .iJ:oft ~.t1o~ plenty, 

ooa.blea ana atoaea pleaty, fin. qua",. 

9ft"e', medium am fiDe rootli •• , 

mod ... t. pe~aJ:d.Uty, aUf •• va.,. 
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In the .PJ:'8s_~ ~Up.tlOft. aft a_tempt MIl 

____ to ... l\Jat. the 1I01'JIb01oqlcal, ph,.. ieal, 

olwUeal and 1liM1'81og1_l abanotari.ties of lat ... l'. 
aol1s oe ... ring 1ft different nPCIftS of Xeftla tft .. la_1_ 

to __ pa .. _ rock. 8,1. _tl ....s. .. l'ettre_at11'19 

laterite eolla identifled JJy ,lie .cdl S...-ey Vtlit cd 

~_M of AqricultuJ:e, Ke~.la State wen .elect:ed !. 

tbe lDftntption. 'rba .. 11 .. rlea ideM!fl" ..... 

'l'~1ta1., Kootala, ADJ-, ltaaJlkul.ea, MeDmu' and !Ie'ZI"" 

10aated 1D '1'r1vilndZ'_, Tr1", -14-t aaG C&l1out .U.s.tatS. 

Soil .-p.Lee r:epnaent.iag ~. ,,"ien. hoJ:'1acaa ..... 

collected ~ laboJ."oto&y at._1 ... n. JbJaioo-cb •• teal 

cba.l"acrtuist.ioa of tbe ao1l.., "Y1o\C 01 Uoo •• 

phosphorua !ract1ona of _plea w .... In ... tigated w1th a 

v 1ew t.o at Udy the intea:e latlO1U1hlp between "arieN. 

prope.rtl_ and to relat.e tbeae chal:ectea:latlO1 to ~ 

ganes1a of tbe soils. Mlnenlogy of ~. fine eaDl! fnftlOll 

".. also ca .. d.e4 oft. P1& __ ef theae aoils ... .. 

aoll .asonclllly " .. alao dtellPtet! baaed Oft tbe ..... lable 

data. ,.be salient f1ndlnqe ..... -.w1sed belaw. 



I , 
.I ; 

!'he .oila J_ clUie&"aM looa.iona )ad .triJd.Dg 

a1ll1larity in CG1.cftuo .ith ncl lues pnd.iDat1rl9. COUll. 

f.cavaenta foJ:lD8d • PftIJ_Sae. poJ:tiOD. of the ao11 aDd 

.as -taly COftceDtratecS in the aUbaudaoe bod.... 110ft 

of the el __ 8 vere fOUlld to be concentrate&! to the gn .. l a. o-.para4 to the .... 1. 

Sana fo-.d tbe JlllfedcaiDllat a1_ 'netion ~ t'be 

textUl'6l olass of tbe .011s was mostly clay. Xnareea11l9 

clay content with depth was • eberacter1stia f .. ~. 

'1'be ailt/clay I:8ti_ wen ftI'Y low ln4icatlng the blghly 

weathered Datve ot t_ eo11a _ The available _tc oapeoity 

vea ~ aDd tbe ftJ:'iAat1oaa ob.....s olO88ly fol.lawed tbe 

cl1atri))utiOll o! clay. ....la .. riee ba4 the bigDaat 

a.a1lab.le water _pac:1ty w1d.le na. .. ckal. ftOGIId.,s tM 

loweat. 

'I'he sol18 were in getDeftll acidic with YeQ' lGW 

eleet:J."loal conductivity_ '1'be CiClMeftt of C, It and C/I1 

J:'ati.oe wen ycy love S.ilica fol'lDed the pradcmiDeDt fnetlaa 

followed by "'2°, and MaO,. !'be total neervee of CaO, 

1tQO, K20, P20" ¥eh very low aD! I.e • Nflection of t_ 
alDellllogy of. the fine sent! 1J:act1on which wes aom1aatea 
lIf quqta. 



'I'll ........ ~_ .... clt1es o£ the 801.1a 

......... J:Y 1.... 'the ClGS ..... ad etl11 lower .. 1_ 

.e caapue4 to _.cao ...... '1M - ___ able • __ .... 

1ft the Cd.. C.>.Mg>&>lla 1n 'M Ga .. of AaJU ...... 

aDd ....... a.~1.8 vhUe 1a "'''-_cUl. Itoc*ala ... 

KaDJilNlaIn ... les, .... ageqle .. vas slightly bighel: 

tbaa K. AI80ng tbe -old , ..... tlDg 10Da extn...,ble .1_101. 

was 'f'eJ:Y low. The penente.,. ba8e •• tunt1oft .e low ... 

did .. ebow 4I,PPI:aclu!e _datlon ~a eoil •• rl_. 

"he .... 'o,..a tbe nedomlfteDt 11:OD fnct10a 

aDd .. eel on the degne of ........ of iron in 8Ot18. 

KaDJ11aal .. eerie ••• the olatat followed by -J .. , JCootala. 

IIa_W, ...... 1'Jd. anti 'lh .... l. '-'he ectt •• 1rort ... tl. 

Ch./h.) ftCJOldell "1'7 1_ .. 1 ... I. all tbe ao11a. 

1m .. the inOl'fllUlic P 'notlon ... P wa. da.iaaat 

1a .11 the .011 .... pt ftoanaoJcal aerie.. .. ... rd. aerie. 

bad tbe 1 ... , content of Ce-P. All the so11a "en b1P1y 

"..the.nad Meed OIl tbe be)aa.10U1: of • 'notloa. 

&ll.J.oa va. tbe a.M •• _ b •• tOll 01 cJ.ay. _ .. 

_ al0"AJ.aO .... t.1o, 'rbDlmacJcal Ud ... _DeIe ... 4ea1paUcl 

•• '_caUtio OJ:' tcue latuitea. ~be &"'alRz0l .,.t1o ... 

tbe lowe.' aIIOD9 the mol. .... ti ... 



'rlle nob ..... 111 ... _ 1. _tun with poGJr 

cOM .. of ._... !'be fine .1Id 'l'8et10ll of t'be soil 

a180 ..... led • pna-a. ... e of qua..-......... ry ltttle 

weathahble _DCal.. ~be 'heavy vnotlOft crout.ted ot 

.... al,. ...... , ab'caa. .l.ll .... D1b, "'011, AUle ... 

• ptaeDB. 

-rbe aGila d1Cl DOt .."..J. ........ ,,1Dg c:ha.nII*c1a'I._ 

in theta- aomposition ,bat ..... a'U~ed to ......... 

_t_ial. Vad ... the iDe_a. ot tbe blgb 'tta.Peftt.e 

and bee., niDf.ll ooa4itioaa eJd..tin.8 in the .tate. the 

.'feft of pen_ _terl.al bu beea obUterate4 ... 

propertle. of the 80iu .ppaa .. to be _Saly VO'MmeS .". t_ 
dCIa1aat:lag cllmatio tutor ocmIltlODed by the nUef of 

tbe ..... 

..... Oft thlt •• a11ab).e elIa'a fJ'bClllMcr1tal aeri .. 

va. clas.ifled UDder fine 1..., 1Iaollrdtio , • .."."_ ...... 

faad.ly of IJ.'ypic Baplon-. wbUe otba... belong to ,_ 

alayey, lraollnitlc l.8Gbypert ...... alRily or 'l'J'Pio 

Baplonboa. 
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