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1. 8011 J801JJtuh otuu-aoter1aUe cune tor
b 2 _ &tOYed tncUQIl iP 1o.....1\e .U





A kDovledie of tM ad.atun r"nt.1aa

prop8l'u.es of .011 1-~, in dee.lctiDI on the

iniIaU- Mbedt4. of ....... 1\ i. \be -301'

••pee\ that, OCDVibUte. t,o the Cluett" of ."1'
\bat Gab be "',,1Ded. in 'be 8<d.11D a t ... tha' 1s

•••tlab1. \0 pleat_. It 1., how...., ••, vall

...'*"lUW _., Ul•• an 41tt1cN1Uu ill aVic\1J

,uanu.t7iftC tne ..YnUebl. vater con'" 1tl It011 Daaed

_ turf! obaJ"actd1.1Uo .tud.... !'ft,.,,\ r...
the p tr17 a'h11abl. bdl_ t~ ens.~trints u.
quaIlUtr of _ter tba' would be ••d.1ab1e \0 pld"-•

..., of' the .up~a an known to

SnnueJlOtt the lI01stun _Uan. tbe lIOa' 1IIpo~

be1DS \he oontient of or, oQl1QS4a aDd ..ture.

JD 'be 1&\erl.. .oU8 U.uao, abu1ldaboe of

Iraftl, \be ••,., of tbi. 00IlPGD-' also wU1 ba••

a ....QftI bea.J1JJl. 811d.1. .t..u..a CIl e:d.ature

OhaJ'acten.aaUOD baft ....... v1di1t11 nportd 1Do1w.Uns

~ of the S0118 or lDUa. Be1aUna _.atvre

...._\t0ll with OOllten\a fit organiC matter and _tal"
81-., baa lJeeD .',-,ted iD ...ral rep.tee! studt••

1
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.. _tMaaueal ..1... ,nelle' ...w ......_is

...... on Ut.......n ,....-tU8 haw Hen ani....

a'. fted1otald7. DO ""''-'18 an 1...\1081 &at 1ft

.AlU.UQfi to tbe pan101. eJ.. dS.etl1.l:MUon. the

qU&11tJ of tine b'ecu,':>n., ..peeiaUr of tneeo1loSdal

•.,..ta w11l inn.- tbe Q'l_u." or watel' ..,

..... be ntdn••

Ih*SW...D\ ""'r .. Uk_ up on did] ar
1~ to detlne th....tare ......UGl pa'wrn of

1a'-'1. 8QU. otrehla vhtGb utebtl to about 60

per O&D\ of \bb i_ognph!eaJ. or 1m. StaM. ..

bad beeO lnC11Qated .ali-..t the 1 1. eoUe are

41R1Dct 111 that t.hen U .. ovv-l'1dUa p.............

of paye1 ift the.. AlaSat the PaWl. 1D lateri..

N1la b <:0''''11.....4 .., be "0IIda1'J tODtat1<me~

01.,. aDd aft 1.ske17 to hWa oon81a.rabl1 IlPS'tl of

ao1nun tb8n the PriM.l'1 'Il.....al particles ot
• .-parable a1.. A8 aub, vaWr :retent1on ,. thla

•.,.., aDd its nlaU.. PI'OPQJ."U_ also .. to ..

"'8n int.'J _f.JIID\ vb.11. "C1ain& on the toW .ter
reu.,UQb b.r the protne.

1J'l .111 atud" 1.. of 1S ao1l. protU..

npn••nUna .11•• \Jpleftl of fly. CIt-vu,. or



•

tile .tate ....... .. 4tavio" ... .-1.,*,

•••& .. the nlaU••neat of 1......... eol1. ill

tib-. sepera• ..,1. WI" ...., InMnal8 of

]0 _ trOll .-b PJ'otl1e .pM • dep\h of 1SO ...

the _oed obJeo\1v8. of ttle .... an

"I ar1Md below.

1. 1'0 study the II01stve "'-\ton

eharao\er1su... 01 1&......oU. of

.....ala a\ "d7SA. lMeJ.. of _vio
po*\I.&1.

I. to en1. ., thtt • .,.. or ..laUonabiP

of the D»1.tA:d'tt nttmu'«t "itb .....Ml

0')8,-', conlant or organic oarb_ and

partlole _f8 41nnbaUon .. to VOI'k

.t pred1et412l IIOOel..

3. to work au' ••aU.Ole • __ O'.lD'" at

lawl. _Us '0 a1cI in 11"1"1&."08

-..da11nI•





A ...new or tbe VOI'k «I.. OIl "e ntolJU:..m

.4 .Y&U.ald11', or H11 1IOl...., tne ftlaUQD

be__ II01sture re\enUca obd"aOhri.au.ea. ka"'e aacl

CJI'I..... 0U'b0D 0.'.\ of 801l 18 s.......s.ae4 below.

ODe fIJf the eaJ'11e8' \11.\100. an the

NlaU. "\weill eo11l101 _u IlI'ld ••d1al:dll\1

or va'- to pl... was .., V.ShaqJr and Hefttlr1ok8ClD

(191t) ~ au_.aneed thelr l'iDdina8 .. to11ow••

"our studie. wt~ pap- viDea t peaan, apriG",

apple .. peal' ••• sa r1eld plOY aDd oootaine..1 _.

vtth lUId'lover. lIbow then 1a DO ODe peneDtaa. of

.00awn abofe the pe~ v.U.UDa ptlnen\aie at *:iAtb

14....'. &!'OV be'wr than a' .,. otb. aDd whiob, \11....t._ oould ... OGDa1denfl opu.. t. plaat In,,"".

C-VdT \0 tb18, N.tbal'd$ aDd Wadleigh (1952)

.'.gleed tMlJ' Ulerpl'e.u.aa of ....J'OD8 _pen-nta

a. toll....

"J'J'oD u.e 1nllaU.. 11M! 8Oi1 1IOi.~••&perl­

""a, l' 1s appanrat 1lha' til.. 1. oanalc:terable ••1denoe
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that 81gDltie.' 41tt....s in grovtb ft.. OOOUI'

atOD4 v1tb ftI7iIII -ene- of 1I0181a1ft nnae. 1br0Ulb­

out the mcd.sUl1'e dep1.U.. proM.' the aoi1 mols\uN

atn8. t.nor.... oonUDGOWI1.I aDd ..b aperillenta1

..14.. IUPporu the b.Jpotbew tbt\t the growth. rate

of ..art.-. plattu 4"'1'8...4 -*ed1I SII tbe aftSlab1e

fJo1sture l"8J'l&9ftbd tbat "1.\aU.,. ~ovtb 1B o_p1••~

inhibited _ the u.. the aou ..stun Is depleted to

the pehtlDeDt v1lUna 1"8qe".

I:ft»Ml" (1~)t Ye1hme,.Jt a.ncl Li8JWb"iakaOll (19S0)

aDd 1e1J.81 (1~) 1nftstigated the .{#o't4.s at aoU

lI01at._ ill hl.\loa to pl..' arowtb 8Dd develop. the

ooao.,' IitftcMt a8 aft11able ...t.... the 10'W81' lirdt ~

a"aUable va" baa b.- f1•••• 11011\.. at P8ftlfllU..'

w11UD8 peroentag8 01' 1~ .'-sPhere ao1nure aPd upper

lild' as tle1d oa,pae1t, • 1/3 atlloapb.. Motet.e.

ve~r ·und !JeJ'Jllric*aon (1921) had ~tatned

OftI' a DUlllber of ,.us that _tel" vas ""&111 ayaUable

\0 plaDtI between· tle1d .....1\1 MKt ......., vUt1PC

p.OIl1'-. Blat IIOI'e _taUed. .tu4s.ee at 8011 _ter

ph_... an pby810al po........1. aDd ctXldUoUntJ

nwa1ecitb.t tb1a Vi... vaa .'.ald... !be _1gbt of

. \be _pe~\a1. ...,WeDGesot 8'-1_ and Lab.. (1~1)t



,. If)

Al7...a and C8plMU (1911)• ..., aDd loal,.1 (19S1),

Jlt.obanta and Vadleilh (1"1), lten8.m .,a ".r8.
(1~) und .11., (,,,..) .ppone4 this 91... lbe aoi1

1t01.tu..e GOD.' and tbe ..ru \d.tb .... It I,

....oe1ate4 v1th tbe 8011 hu been pl'Oved to be " oonu..

DUoua tuDcUon b1 Child.. (1~). !bAt aoll rao1.tun

•••'ents .. rs.tt.ed into the lICd.etuJ'. teDa.lab 0.....

Ibowed that tal., are oal.7 Ubi_..., poill'.. S1noe'"

do Dot tit into \he cun. at aD,. dl'dd1Dg point, tbe1r

U'. VU Dot supported bJ the modem them•• or .011

.'-1' J'81aUooa. Howe"r the7 are uatetu1 trQl the agro­

nozd.ea1 atal'Jd fOlD' to oem• ., ... 1de•• \b1ob haft ...

to • ...., • pert1eulaJ' ....iDS b7 lObI u...e.

stwU... tt, WllcGS (1939) ooDdueted a' DOfd.nl<X1

bperU1ent stattOfl sboved a bJ.gh cOI'l'CLaUs be"-. .
per o.t or eilt ,plus 01., ed !101..... ho14mc oapae1".

Joaob:la arx'l l'udlah (1~1). "l1es~ 33 ce,l­

sou. obaen8t that a hirJl O#1"e1ation .1ate4 .\ve8D

01&1 coote.., and vater bQ1c11ng oapao1t.7. J8Id.aoD.d

b'o~), (1958) •••U.ed tiM aYaUebl.....--. 00..1"

iD hlaUon to ...... i:D MYerol lt1aaourl aoUe••tr

lIbowed .".\ tne ••a11able water 0&.Pa01\7 til..... with
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01. _d SDoft... viVa ail" oontte\. h, &lao

ob..ned that ooar.. d1,' (O.O~ to 0.02 _> 1norea_

tbe aftUabl••te.. ..,." 1IOf·. \beD tme BUt (0.02

to 0.002 _).

'fI3Derort _d De ".. (1960) obtained a

good eorNlaUM be the lI01at.ure eqU1ve1.8I'Jt and

'Gtm'e, the eornlatlcm ooett1C1dlt. between the texture

~d tlbe tUOta'ture equiValent vaathe high.., lil. the

8t.ruoture .. oeplet8l1 d••trO)'ed. ~ nnd Matti"a

(1962) llKlcaW 1Ibat the greater part or ttl. eon
lDOl.tun aYnllabl8 to plant. -.s be1diJl'ldel' a tension

of 1... tb8D 8 ••oaph.....d the tIOistun hol41D8

capaU'" depencied larael, (M) the 01&.)' cc:I1t'.eat.

lDYes'UgatlQf18 on the surface so11)1 lIa~()r

soU tJ'pes ot lfa-.u sugar belts of South .Africa sboved

tb,a' a hialh Con-e1aUca edsts betveen rield oapt:-.oitJ

and vll t1Dg po1ftt ao1S ture <a') the ~e h~d and 01., and

ent plus O1q OQrlt.l!nt «XI tn. other Utaud, 1962).

Iaraelsen a,ud Haft.en (1962) 8I8lf1ll1n_cl 3{88 repnaeo'aU".

aoi.tuz4e ret.ralt1on pZ'QpOl'tlea or so.us baaed aD texture.

Aecort!1ng w tha. tor the .atural ola88, 01., loW'l

the tleld capac1'" wU\lDa point 3Jld aVa11e.ble va_r

OOD"" OIl pe1'Omt.nge dJ7 wiSht bads rang~ be","D
. .

2)-31, 11-15 t encl 12-16 N8geCUve1J dttl tb.. _ana at
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2"1, 13 tUlC~ itt. Lonpell ..a. (1963) VOI'k1Dg i)D the

m01atu" cbaractensU. of 181m.... soils oonelwtett

that a3 the c181 OallMn' w:rea.ae4. the a.allanl. va"'''
boldine oapno1t7 4eoreaMd, but the de..... vaa 80\

PJ"oport.1onate to tbe ..., 01 01.,. A8 \be a,gtc, e«1\ent

lncreaeecl, the raolaWft .toraae oaput" deerea.d.

Salter ·nr..f.! W11UdII (1965) c1~ue$).a th~

.yan.abl. co13tu~ oapaolUe. and mollit.ure rele••

OharmcteruUos ot 8',)11.. Kols,,",rs eont.-lu at. tiel.d

0&1>;1.01\'1 and. at pOI'mr:lft4Dt. "U:Ullg pomt increaMd .. 1lbe

'011 bee". t1Der 1n \atun, l1ut \hE' .c!1um ,_tur_

80U. held. triG p'eatest .Q\.. ot aya11able wateJ-.

C.~r(\eh(1! (1?6'-)obMrved biIb cOJ"181aUorJ betNe. e1a7

oonte, and field oapacl', 01' an1lable Wldt8%' eap_l"

ot soUa stuc.a.od. Jbdpl (1965) 8bowd that a _~or

p<wUon or the ayaUabl••ter 18 .,.~ vbeD the so1l

.ttasne a terlglan ot Ofte .1iIaoapben aIlC1 vater "etentlntl

of the e1a7 b the highest vIUle that of .and 18 the

lowe.' at a partteulfll' \.w... AU d.l1. (1966)

preHn,,", IOU IJOl.\ure .alOD O1&"ea tOl' a tfftl tJp1e&1

eo1ls of InUa and ob\dD_ bilhl.1 a1a'h11"lcnn\ aad

poalu'"e o#ftlaUC)f}a .,.... .n, plus Ola)' coateD, eel

1IOl.tw:'e pe.-oeh\al_s ., 1/10, 1/3 aDd. '5 atlloapberea.

A 81Jdluo Gbeon,atlon .. repol"'ed in .....raJ. .tw.U.ff.
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tor 4Ute..' aoU8 (__• bot 19601 ........." 1961,

VUke,. 19631 Ye1.,.adb., ,'', BabSDlln. 19661

b,3asopal. '967, 8eIlhGD and Arora, '961, AuaUatlDe

Belva_leD. 19101 _.the, 191't and MaU &l11.19?5~.

Abr()J. all- (1968) oona1dend tha' aU' ..

the .-,or teet. ocmtri.bUU8g to the ...utlD"e held at

1/3 .1aospben in 8011 88aid•• aDd prcd'Uea in sera. al'SAl

reg1011. C1aI' .owd a aipUlcant p<)31tl.. 0 1.\1,.

with vater cODteIlt. at 15 .tiIDoapheh.lbtn"e 1m.,.
SrJonue in tbe available .ter cap.l.t, ~th 1ntftu1ng

an\ pl••~ o.ten, up\O a'bOal' SO p. o.".Dl701'1d

~. or 1ft • .-ple. OOD\aiDlDl 110I'8 than :IS per oerat o1aI,
••d1able __r 0••1" \eftded t.o cleo1"eue.

Abrol .41 Btul14a (1968) "POt". the lDOlat.UJ"e

,.ten\ian and storage ohar I1.aU.s of tbne profU••

fzo<ll the uau.'f'erel \1 Ie aI"JD, Hla87. A.a1lab1.

a••tur. oaloulaMd trcIt tbe ..r... 120 .. vas c1oH17

"lated to the e1lt tnoUon .. the .Ya11able vater

oapaol\1 tno....., wi•• m...... 11'1 the 811t pl•• 01,.,

oon"" up'" SO per C*lt,. !be .ad.. aYa11i101e water

oapaeltJ re.ulted ... the 811' con..t -.s BOre __

'0 per oem of the toW e1aI plu all'- lbe J"81aUon8h1p

"'ween lI8OhelliOa.1. .-poilU aYaUable ••,.

oapaol\J' 1s ahotdl b1 ~ ,.. ion eq..UOll~



i n. \.,

A.w.e. • ~.6a. 0.2081 (per _Mol.,) +

o.~" (per .at aU') • O.1~8

(pel' MD' tiDe eand)

It hal bMn .......4 that the putlele 81. d1atrtbu\3.on

• .,. be oon~rd.8DU7 uMd to pred10t tbe ..aUaole .ter

OapACt" ot the 80U8.

JaY!ldakl (,970) otl'U"Md that the potenUa1

.v.Uable l/jt~tI;tu~ !'t1!\ent4on 1ncrreue. qu1ckly to 35'

per 080\ at. 30 per oen\ $\ plus olq ted t.bCl 4ecrea88d

al"vJS to 15 per cant at ". P4lT oeDt. aUt plus o1.a1.

KbluaJ"t (1911) Snftst1aatec1 the 1Dtluenee of

testUft 011 some 8011 molatun oonstanta ..e observed

that the 0181 conteDt of tbe 8011 bad a aVCIlg 1ftnue.

Ofl the 15 atmosphere p8x-cen\age ...en wbe t.'le ola:r

peroen~fl val' l&~ ttUllJ'l 10. !he GloM.'t correlat1?J1

bet...... tbe .va11a.blo water _pacl" ant1 the 4\tlnuot. ,>f

clay vas ~t~1:nad wen the 01.., ptlJ'CJent,q. ._ 1.. thaD

30.. ae got It. close oorreJ.aUon be"'. ttl. avdlable

water oapaclty and the pe:rt1ele 81n trao'lema or 2 - 60 p.,

A alQI8 aegati". cornlau'caa .. also Ob'tft1ned between

ttle Ct.'ftont ot 2 - 60 .,. tnt.eu.:ae aDd the amount. ot

vater retained. at mol.tuft tension be"" 0.3 and 1.3 bar.
Pendhue all. (19ift.) opined "at \he dapl.tlon of



i 1
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50 per oent of .."l1ab1. 1I01st.uJ-. oo....n-ed at 1... than

3 'bar. 1P oentdP 8011s.

Jbisture reteDUce Ya1Ues at 1/3 bar raDPd

tram "'.1 t? 17.S per .., tr. 0 .. 20 _ to 160 • 180 OIl

depth 1n KbaralPUr proll1. tIt11e tne rana@ 19 trOll 16.0

to 31.1 per cent b..... JArera of s1.rdlaJ' dep'h :LP

hl_pur protlle (haRd ttnd »..'ta, 1915). 'O'H»",U.ng to

t.h_, the high.,. ft1",.. or "tenUoo and the ,~ld.r ranae
1s a tuJiCt1'Xl ?t the Glt o<mtent. P8Ildhan 11 .... (191'+)

reported ti:mt as the 0103 OQft\eDt ot the soU Uicr._d,

t.,....... was an iPos'ea.. 1D 80U 1I01ature "tentton at

dUreren' teruJ1C118 and 'he o1&1e,. 80118 \.bleb had l'IO.'re

than 60 per cont clay reoon1e. s011 motst.ure range

Ireater than 10. A 811d.l'lJ' .1ev VU repos"t.ed b1 J'oyand1a

and Hakl (1m>.

Vel~ldhp and ltaj (1m) t<Jund that progreaalft

Imn'~,... 1n clt")" O\2lt_t did not 1norea. aYn.l1Bblfl

r(l.f)iO ot \lQter r'nc they 1IK"lot\ted tbe favourat>le effect

or silt oontent. the 1/3 Id'X1 15 atmoaphere mo1sture

cOI1tenttJ or ttl. aoUs weI'. poslUftl1 correlaWd. ~1.th

the oontent or 01&" c1~ plUG GUt aM sUt 117 th~ b],8OJl

allu'Vlal 00110 or Karnetaka end wre nela'tlvel1 cOI'nlated.

~lth the eand cc:l'ttent. !!lis 9iew was supported bl Jadh.'Y

Il.... (1m) 00 a tft olq 1oe.8 end. ••tIy 01.,- 10.... ot

Jlaratbvada.



0l1'flD and QIb_ (1918) 0"'8"" tha' m aeu.
oentaining at 1... 8 • 10 per OErat or cd." the

.o1sturt\'. contev O....,.d1b.g to field o&pee1"

1nereue4 linear17 vittl Gl., ooaten'. but the ayaUable

vatero~ .......... I'or" .81_8 beheen -.2 and

~.6 (soll 8t7.l1stul'e .nsl~ bet..n 15.~ nnd 39 bUa>

W.tel' rtrf,ont131 vnl! correlated. ",1 th the proport1C1O of

the part1al'!!l leal! th3l'l 0.02 _i ,.hUe rot' the PI" raac-
".6 to 6.0 (sull nl:)1fjt,,~ .ruJ1,m behftn 39 aDd 980 bar.),

tbe Qtrect of ptl:1"t1cles l~•• than 0.002 JIID prec-.nattld

(M()r_o 11 ..... 1978). Bilrldwum (1918) preaented the

BOU vato!' eh~r.ct'I}J"1.t!o OlU"'\'f)f! c1" three In.r1.

protlles :f~ 1Ca:l~agod, Hut.tathlXly nnd 8ullia. \be

\later or.aJ"r.ct.er18tlc eu""'!t or 1ft.vetl traction. lnd1••te4

that 8 ~ 13 per cent (b7 ..l~t) of vater <tan b. _ld

1n l~~~rite protU~$ "\wMn 0.1 ilif}d " baJoe. SUto.

the._ eoU,s oont~1rled IaOr. than 50 pef' cent (b7 _1gb,)

or gravel thl"OUpout the Pl'GfU., he conclUded that the

qUaIlU.t.7 or 'We." that oan be dored in tll. f181d \d.1l

be 0IIlJ hslt thi. quanti_ (It \0 8 Pel' Otillt. b, veii-bt)

Uld that .uob a OOJ'NOu'OO tar t.be pr...... of «rawl

in laterite 8011 is 0 ......., iD oaleul"'lbI the .to.....

• pactt, or the profile in \b~ field.



RUe)' (1919) Pl"8eebtad regn••1on equaUOb.

that relatec.t e••U,. .Yd1abl. _tel" (0.1 to 1.0 bd"),

8.-111 held ••aUabl••_ .. (1.0 to 15 b&I'). and ,otal

••eU..bl. vate~ (0.1 ,~ 15 bar) t.o eo11 teatun .....

.....1M8 of p.2 r.ed rr. 0.-.0 ~o 0.61, 0.65 to o.?8 ...

0.16 "3 0.88 tor thr.. oategorlee or .'a11.1I1. vater.

l4JilS;UJ ..d ",.edullan (1981) .too1ed. tbt

1ntluellCtJ 01' ~atu;re :In the .Ysllnltla Jlf.)13ture of , 30

~.. tri..tJ 23 ;)J'GfUes ':)l 11 -JI,)J' tiGila d!'OUP' ot

U1.iJnl'. 1'\)1'" &011 _J'turu J'aI)tjing t1"OII ••leI t4 10.',
.Ut loam aaU the b1~'1.st rang. ~ a.:~Uable ......

whi.lreaa that rt).,,~1oa ;.)8t.W8e.u sand} ol"q lOUD and e1aJ.

iiJUt.v Cl"" n:;.a UJ.& l~.st;. J?led1ot1oo eQ\1!.J,Uona

1·ulat.1nb t.he av~d.lntile m::4sture to __41 ......... bU

ueGn developed tor taur teJ.wral o.laaaea.

tbo B'I.1n canolusl•• fro. .,. al»oft "ft.." aD

the rfjlat1'~;, b.t",..en motatU!'t' rete.too 8IltJ IIOS1 _-..

., bQ ~Hd as follovln

(1) 8011 fI018tun OtXIMn' ., a:u teDalana lb."

svong re1aUw wlth 'be tine tractiona, 111' _ al.,.
(11) 'l't,.~e relation bet,*"" ...U._l. va.... _'-,

ant\ e,~ter.t ':4 Nne rract1~)M h~d been .......-.bl......
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beiDg an tnor._ 1n the oontAmt of _aUabl......

v1th 1neJ'..dnl 0181' ••MDt 1Ia ........ and a _01'8'­

ill , .. otbera elP8c1a11J at hl&ber 0187 e_teD\s.

(W) !bere had beeD ••,uten\ positi•• oor..­

1~t1. be"'-., the oQDtentot aut _4 &9a11able water

As 8aJ'11 .s 1959, Hulbaeb ob......d aJi SnO~

1ft the v1l\.tnc point yalues 1n arutle1a1l7 prepared

bort.1oulturil1 IOU, w1th .1nofta81ng 8IIwnta of oq8D1o

••"@I'. Salter ~ Wllllama (1963) stlld1ed the .tteot or
tal'll ,ard ..m.ar. Oft the lI01ature oharae1iar1at1Oa or a

aand7 10811 8OS1. 1be, oonelUde4 that ~\&&1 appl1e.U.on,

of ao taDntMI tU"ll ,Ud UDUl'1t act" ..1 t. 1 to 8 7'"

a1p1tloant1, irK'trea_d the .Ytdlable .te,. oapaot\,

of fA aBIld1 10eD eo11 and tn. 1'01" of .ter N1.....

at low teno1on.. Ob the otbeJ" hand. I1e.J&£~O,pa1 (1961)

voJ1dl'll 00 r.u Jladu soU" ob.ned that, ()J'llIJlio OfllJ'bOD

coa'-' bad no bearing 011 the _1.\\11'8 oon.tlnt. aDd

lI01.t... characters due to the 'red....' erie., of

o1ft1 on the 801l II01sture nteDt,lQl. Biavu and 41

(196?) t a:1Dt that 1n1"lu.. of oraanlc oartJoD on pebtaJllll\

vUtiD. po1l1\ va_ flot stlft1tUBDt 111 later1te f.dld latarltio
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son.. b ... authors (1969) report8d that on black,

allU'I1al. laterite ~md brovnlah 8011s that d1tfer«td in

their 0?lan1o earbon content, ..",118.018 va_!" BIId water

retention at an,. particular suction were h1gt'leJ" in eon.
ot hlijh 01'181110 oarbcm c«ltent. they al80 ooncluded.

that the effect or organic carbon was treater in GOd..

textured aoUs Ulan 10 t1ne _:<~ 80Ue. i\1d. (1968),

111 hi. studtes p1~)Ut;hed tama J'ard ..&DUra 1oto two saDdl'

solls at a depth or 50 ora. Ib the son v1th 3 per oent

clQ't the l&yt1lre prOY1ded with orlen1o _''''1' reta1ned

extra J per cemt b7 "01.. of vatMl" but vater cont4m,

rella1ftec1 unob8ftged in tb~ otbeJ" 8011 1.,.-. nnd 1rl the

eoU 'W1th 6 to '} per cent clay. 81mUnr reaulta weJ"e

reporM'" by ltmt.. (1%8). Berv.-eotJ and lmodes (1939)

round thAt too 01'111.11110 matt.. had no intlumce 00 the

80t.ture h~d1ng eapac1t7 ot hea., soU. of HebJ'alka.

8Sn~ .11 ale (1916) ingeaUaated the CIOiatuN

rettmUon CileJ"aet.erlnt1cs or lateritic fI011 as 1nnuenced

b7 OJ"I..10 ameDdrnen\$. !heir eWd¥ nvealed that 'be

re tatned 801atlll'e .. higher 1D so11 _eocled b1 iU'lan1e

a.~n\a tnd 1n cCXltrol. b$ ..',,"lbuted tbe:;ftater

eo1ature I"8tenUan 117 the _nded 5011 to ttle organio

carbon ocmten\.
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A 010.. NlaUilo8blp or 01',.10 .ttel" 0."

vtth II01stun ator... 0IlPac1•• wUt.1ftI pomt and

a:wa1l.abl@ mOist\lJ"e was TePQl"ted b7 1.07'" (191"/).

AOConilna to BolU• .IS..... (1m) lar,_ proporUan of the

YU's'ftUona in tbe ...l!l11able ._1" and reta1ned vatel"

capaclUe. 1. dUe t.o the utterenoe in the organic oaJlbaD

oon"'\. lDcubat,lca'1 eapel1.Jten\a b, 11I110 • tiL. (1979)

alloved Ulat \ihen castor bean Mal vas added at 20 to 100

tObn" heetan -1. 'Water ,.tent,inn ..,&.01t189 ot tour

aoU.....~ !norea.-d.

nUey (1919) pnatmted relnas10n equaUon8 that

r8late ••aUy aVdl~bl. vater (0.1 to 1.0 bar), 8"'<21111

held .YaUable vater (1.0 t.o 15 bar) and total aYa11able

water (0.1 to 15' bar) to 8011 oqanlo matter oon'-'t_

1\1. moi••re rewDiIl. Oharao1llltr1aUoa of a

te,.... roas. sou of' C7PNS 1lIU etudied b7 Orpbano_ .and

stJ'liartOY (1980). rile field ChlPaol\)' UWra1.De4 in 'be

tield ._ h1l;best (33.9 per _n' on "11 dry _1gbt bade>

1ft th~ top 15 .. 1&181' but .....8nUa11.)' UDlton ()O.4

to 31.'*' per oeD') 1ft deepel' 1.,.,... 2bey oon-lat.ed the

bS&her tield oape.olV .81u•• 1D the top 15 _ 1.,.. vlth

the hlsh" Gr.-to "'hr oou"'. 1ft a dclHI' ¥eft on
aOlH _l.oted woplor!1 .{)Us. a.aeylo (1980) found tba\
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tb. pe......t w11Uns paneD_e. or e1lht l1ght

vopioal soU- hom Ve.sue1!'l _" higher- 1n tIaIZIP1••

vitil 111gber orgatil0 _'tel" oonteDt.

lrbh8!.n end 51ft-dUll. (1981) studied tbe influence

or organic O,,:rbeG an \be aydJ.abl.. raoisture or 11 _~t)r

eoU groupe ,.,r B1haJ'. Orltdll0 O&r'b~ ~ 1/10 ~nd 1/3 bar

p4tl'oen\ales W(t.re poslt1~11 eorrelated. tJ)CordiDil t.,.')

tbtUl, \be ta.¥OQl"able Rtfeota of or;.,lC CIl.1'\HXI OIl ,b..
aYallabla IIOletuJ'e 1s .\vtbuted \0 testurftl ohaPd8.

beo.... _ganlc oarbfm 1n0l'eU84 v1til tine send (0. 38S )

and a11t (O.1~) and cleere.1ed \l1th 01., (0.391).

tr) 8uanrwr1" th8 ra1.n oflllclua1)1l.. how the ftv1ev,

1t waf) g«i~:'3l1y obtionoO that ltI01stuJe r(f~nt.1~ ~

Content or a'Y~~118b1. \later 'W8J"tt p081t1~1)' conrel..te4

\lI1th til.. orgt~fl1C c.boo o(,mtertt. 1bwewr, ~heJ'e wen also

repor\a or a luck of such • relation Pl"eitm18bl,J beoau..

the t ••oura.ble ettoct. of oqan1c a.tt.er ~ teak. hI the

da.1Jtent effect of the eC4'l~t of the f1ne fx'acUe.lIl and

also beoauoo tbe 1dl.eftl'lt 41tterenCle 1b orgttn1c oaraOD

C':JIlt.lt vas a••ocd.a~ecl \t1th t.eJi~a.l eh&D&es.





~ stud, ... eond1Ioted SD the can•• t:Jt

!M"t1cu1tm-e, Ye11.Skk8ft duJoiD8 tM period tl"-.

Apr11 1981 to HOI 1981.

Pi:,. la'....l.ecd1 aerie•••ta141...... .., t.be

..n ...., _it of the~~, of APiou.ltun wen

.e0te4 tor 'the nuq. ..... protu.. rr. eaeh 8OS.l

...1•• lee.ted SJJ~t Callcna', t'.r1ChUl", ~..,..

aDd t.r1,,~ tisV10ta were OCiU....cI. In C8nft8Dore

du_set, tb.. _riel ..leoW .. Anlth111oo8'ted. at

Par17.... in CaJtout ••"lft, ....angalaJD sertes

.t Jfa1~, sa !71Gh. Us.ie', YeUanJkkara

...... a' veuardkJuaa, in Kdt-r. d18V1o', Arpt*kan

aula. at Oaadb....... aDd ill tnY8DdJ'UrI 418"10\,

tn.andJ'wI ..n.. at SNell..,.. ~o1()g1ea1 d.eaor1­

pUoal ot the 'JPU,mC J*!OD at eaeh .11.•• are 11..

in APPendsa 1.

P1,. ot 1.S ...ptb WI"8 dUi a' tne tbne

8lttanDt lao.'lema Qr *'Oh or tne tift .t'108 of



latente 1tOU. 8011 .--._ we... oc:41eoted bJ

MftP.lng the aidea of the p1\ at, tl•• • pUla, Via••

0-30 _, JO-6O -, 60-90 _, 90-110 • and 120-150 _

aDd the. IallPl. were .. tor 11018,"-" "'-Uon

.~1e••

1JU1k _aatU•• tit tbI soU ., dJttenm'

depth. ".. round 011' uUng Gore _plere of 10 _

l.gtb aDd ...... dt...I". the ooN hIIPl". were

haBMnd SIIto t.be 8011 11'011 \he 'top of the ptt,

••t1oaJ 17 40\1) etter "*",1ni the \os> S 011 fJOil lq.

of ·eaoh c\e~.

!be ...."e1 peJ'CMlt-'. tJJt eaoh ••1. wu

deteJ'll1Ded 88parate17 b1 'WlIlgbiDg the 2 ..~ at.ewd

son t,.aoUon snG 11'..4, or the .-pl.. 'ekeD tor

'bUlk denel'7 ••teJ"Jl1n.Uou after 0'1811 dr11n(h

Holatu1"e retention at-Ud1ea of the oQU.ted

eo11 .-plea ,delna t.lU"0UIb a 2 .. d8ft _n Dade

at 0• .1, 1. 3, S, 10 and 15 'bar pre••uns ua1Dg tb4t

pre83UJ'8 pl,;~. &.»paratue. :p()%, thie, tbe MlllPl.. vare

aaturt'A\e4 OftmSgbt. in 1'Ubb8 rlnl8 8Dd p1aoec'i in thepn.... plate un the" :reached equWbr1U11 with the



..11ed pre... (I't to"'8 haura). 1be lI01ature

oontent8 of \be MIIPl.' ill equ1111n1._ vStb tale

applied preaaure were then <t..N1ne4 by gr....tn.e

_thad an. tlJ'J'1ns in 8ft dec\l'10 cwn at 1OSo.t10oC.

ODe bar ","asure plate •• u.d to cleteradJle t.be

field capMt1\, and tifteen bar p1nM tM: the rea'.

Moi.ture retemtt""" stud1ea .re Npl10nted tihJ"1e. to..

eaeb MJIIPle. 2be II01stlft ftt4tnu'<Jll of draftl tr.

the•• __......parawl)' to\84 out, at. O.l am! 15

... preesuna bJ' a proeedUnJI a1lll.1ftl' to that of .11.

ODe _'elPle or .,.....1 fr(,1l -.en ....1. wu uNd tor

this purpose. the overall -.a nteD\l<e Dr gl'...l

v•• tbe1'l oaleu1ated. 2118 aol.ture .....teDt1on b1 the

8011 a\ 0.3 and 15 bar$ inClwU.n8 the gr.wl vu tOUbd

ou'\ b7 1J1CoJ',poraUD& t..~ .an n_nUcm of cra..l e'
0.) aDd l' bar. &long v1\h their Pl'oporUAlaW o(l').au

in the 8011. the II<dst\#e ntenUoo at 0.3 end 15

bd's 1hOludin. lI"aWJ. ~ VOl.. _a18 waa oalou1aW

b, mulUpl,ua the yalues OD w1&b\ bute 1neluUng

Sl".wl w1th the bulk denal" or the auple.

AYa11able water of the .,11 -.1.. wu

..d.eJ1l1ned bJ fllV.i1nd tbe 1101.~ beld beWMm 0.3 and



1~ bar pr....... Tbe all...... __~ ocmt.en' of

the sieved soU l'1IS.DJ4 OD _lib' buil.

Hoia\ure re••100 _ tal. 801.l 1nClueSiDI

t1"~'fel at. 0.3 and 1, '1)d'1I .....parat.trll1 oaleu1.tM

t"(8 the vate:- retention ., tIM ....ftf1, ao11. it..

Pl'oporUoo t tbe __ nteDUoa b.J ar.yel and 1'.

Pl'oporUon. -.. "_DUe -:La.. _re VleD

oalcu1ated 00 val.. baat. b1 IIU1U.P11lD~ the vate..

re\eDUona of th... dtb •• 1N1k deDstt.l at ..

•~.. 1\1. av~aUl••ter .GIl_D' 00 vQ1.. b.....

was f'1nall1 Oriloulated .. .. clUte..... in _WI'

oooten' at 0.3 Abd 1, bar. an yalUIM bub.

JD'temaU'Onal PiPe'. .\CuMaa propoMd

b,. Piper (,~a) 'AS tlBed to t1JI() out the MGl'1enleal

0_,031\,1·38 of 2 .. tdewd 1011 tl·acti~~.,. !be

paJ"tio1e a'" dl~V1buUl:m 1ncludlnl g1'aftl .. 81M

tound out b7 boorpoJ"1'lUna the _l~bt,s or graftl

and s1eWd son of _0 8W11P1-.
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01"1..10 oar'" ...., or tile 2 _ 81 ..

• 011 _pl•• Vb d••I'fII.DM bl walkl• ., 31...

••t.bod (Jeckean, 1,,8).

*1t1pl. r.~"..lQD _&l78te .....,r1bed

b7 b4eoor ed Coahnn (t961) 111&. cf)l')Quoted to

oornlat.e the ol'lan1c caJ'bon ocmtent aDd. "x'tiul'e t

\lith the moistl.lJ."e n_nUQt1 ~1t..Y or the 111...4

eo11e. PJ"ec.tt.oUoo aooe1. wn de_lopeG to pz'ecU.c'

'the :field OllPfi01ty and 1d.1\1na ooettl.ent or d.ved

traction 1n la_rite ao1l- haD a kPf.N1edge {Jt vdue.

of ()1"sanlo oe:rb{~ 8Bd ••tun. }t)lBt.ure Cher80t.er1tiUe

Cun'@ •• arrl'f18d at tor laterite 8.111 t'r<D tbe ...

moisture reten'ion at all 'be -.pl... Jl'r3I'I 'the

oalcl.A1ated values at vatel' content 1noJ.ud1ng poft....l

Xl veigh\ bu1. at 0.3 and 15 bare, oorrelation

oQetf1oieta of vat.. CODt.t a' th_ -_.tOUt

o<mt.llte of €~ra"l. oraanM oarbon and other so1l

trftct1Jjfl8 wel"tt .p81"a~1y wonecl out.. .Pred.1oUQD

equation. tor ,,"edieUDg the va••' OCIlients at tbe.

tena1008 from tb~. oompObcta ver~ also 8IT1YeC1 at.
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III tbl. etbaptert the ft_U fit ttl. pre..,.'
••d,. .. 11....

1. Hoi8tUJ'e re"ll\lca __ PI"Oftl..
1.1 Mtd.atue nteDUoD ., ... a _ ate... eoU,

Iia. GO the ........ .."'U.. 1'&1•• at au
&lUt , .dana Y~I ,.,. 0.3 t,o 15 bare are

pr ted in fab1e 1. !be data Ihow 1l'l "'1"111, a

..... of deel9u1na mot.tun ntenUoo with 1nR...1DC

~.lOD. 1M.an 1IO.l..... Ptn@I1". at field

oapdl\1 .. 15.1 and the __ ft1u•• tor the dUtenn

.r-1es nrled tJ'GI '6.1 tto 19.... 8Sld1d'17, the_

penaanent v1lti.D& ·point ".. 19." and _ J"anaeot

.an Yeluee tor the dtt,..., .1"18. va.. tl'om 11.6 to

23.6. On the other haDd, the paroe of ••G11able

.ter nne" "Me a..S dd 7.8 v1'1b _ 'f81.

of ,.8.
A OQIlIPfd1.aon MM" 'be .1''''. lIhowed DO

o••1a'.' nllalttable dSIf.~ in ... DCJ1.hJ'tt

..._.tlon bd. tor t.be A'rpl'"cU'a _ri.. 1b 1Ilbieb the

...wre ...t.eUs.on vaa ~Uft1.J low at a11 tleDe1\Al••



1a14- 1. ICotature reteuUOD __ 2 _ a1evecl aoSl (pereeD~. by _)~Jl'l')

a) Ara1bl1 ..ne.

lieptb Soil 11018ttIJ'e teDa1.on (b~8) "'.all-able- 0.) 'I 3 , 10 15 .ter
1.

0- ~ n·' 1:8 =:l :!S.o it.1t 23-S 8."
l::90 2 .l 2 0 2).0 2 1 23.1 '.228. 28.8 21.2 !., .It itJ ,.1
90 -1. 28.8 D:l 27." .0 ~.S ..:~120 -1SO 21.' 26." .6 .2 2].S... 29.1 28., ~.2 aa..3 J't..2 ale' '.S

1 , 10 1S

~z
1."::1
1.8

20.1
2],3

~:i
20.1
21.6

25.6 22·Z 21.8
21....

J:~
2).8

26." 22.9
25'.1 :It. a.1
23.1 22.2 21.1

25'., 2),9 22."

1

28·t·.28.
rI.
21.1
26.1

21.1

29.6
]0.9
29.6
29.3
21.3

29."

o - ~lJ:,.,
90 -uo

120 -1~...



o)M]_~..n••

1t.7

t~s.,
a..7

'"0.) 1 3 5 to

11_1 16.1 ,,..c tlt.2 1].5
10. ~.9 t9.' 18.6 '7.'-
~:I

;'_1 22.' 22.1 ao·a•2 2l.S 22.6 20•
26.) ~.a. 23.2 23.] 21.2

2].2 21.' 20.1 10.2 1e.'1

So11 .aature t:eDalQD (bars) AYd1-
------------.---.---------- ab1..-,.

i: lJ
90 :1~

110 -'SO....
.' «

0- ~

~:90
90 .'20

120 ."0...

4) Arpdtkt\'l"f1> "1"18.

t .. 1I'! .....lil • F II

80il 1101sture teruJ1un (tk\:ra) AvaI1-
VI .. able

0.] 1 3 S 10 1S _tier

12.0 9.8 8.. 8.3 1.: 1.3 ...~tl:1 12_; 11." 11.0 10•. 1°·K1 .7 g. .....2 13.' 13.1 12. !!1f.6 .0 't7 1].) 12.2 11.1
22.3 19.1 1 .1 11.1 16." 16.3

16.1 ft.6 1].2 12.8 11.9 11.6 It.S
81



_a
•

8oS1 JIU1.ature __100 (bars) Ava'1&b.18_..
E - ..... - - _tez

1 ; 10 15
....--- -~ - ...

20.7 19.1 18., 19." 6.0
~.2 ~ ... 2)-6 21·Z 6.6, -6 ~.2 23. 21. 6.1

~:e
2'--.9 ~.7 22.... 6.725-' .•9 23.1 6.6

:1+.1 23.1 22.1 21.1 6."
• •

0.3 1.....

11 23.1
27.'"

2'1. 26."
29.1 21.2'
29.1 21.9
28.1 26."

0- ~

~:90
90 -.

120 -150--

_._------_.......-._._,-------_._------------------

Depth

•
0- ~
~:90
90 -,ao

120 -"0....

• • .....
80n .,tatun ••1r;}1! (ban>

, 3 S 10
E , I

21.6 19.6 16.1 11.0
23." 21.' 20.6 19-121+.6 22.' 21.1 20.
~.£ 23.1 22.0 20.9
25.3 2).5 22.1 21.6

2).' 22.2 20.9 20.0

.'•••t I

16.8
19.1
20.1
20.0
20.9

19.2+

6.'5.";.;
5.1
5.8
;.8

If I'V' _



IIbas the ...... .. uol"e.ae4 t... 0• .3

b81" \0 1 bar, 12.tS , •••, of \be toW aYdlabl.

_tel" .. n8O"f'ed• .u. 18.5S PH" oeD' .. 1""".
vheD the tendon .. 1'81'" rrca t \0 3~..
S.taUo.r11, 'W11eD the \en.i_ vas inC...._ hom 3 \0

; Dal"'t 20.76 per oeD' of ... tow aYdJ.ab1e _"-

vaa neOftd and 11.6 pel' .., of the .. WIll t1ep1eted.

when the teDaloil wa_ ._ged tr_ 5 to 10 bld". 0rI1J

10.8 P4'J' oent ot the to\ta. aftilabl8 vater vu

depleted vbeD the teDdan .. 1M"~d tJ'OlD 10 to 15

bora. '!bu. it o. be ob.....ed ....t .at. or \he

aft1l::\b1••tar ... ,.tlnlO've4 .. \be prea8l.1ft reaoblld

3 bus (SO. '1 per cent). • .,..." va. __ \0 arl1.ve

at a autta,ble pnd:1OUOP IIOde1 to'l' ..., ... OhahOteJ'i­

aa'l00 endot the ••rn! 1IOde1. ~M. an apt:wteU81

quadftUAI an. vu totlld \0 -. the bed tit f07 the

.iAt..... trao\S.arJ (Fig.1).

A OOlI,paftaon of the ...,.. "'-Uon .,

4Utenfl' tensions with deptb abova UtAt tUn va_

• vend or propes.i_ 1110 _ in the .,an .~lu..

or tield .....1_ aDd __ W11UnI point. *11•

.. anUable vatel" vaa 1D ... ~.t 1".1" of

the profU.. .1. Vend .. hcwe_1' It" .')ful1."'.

2r·1
>E.' &



.<
"'~\

~~\ t)

'"

tf!.
"

.. 2l~_...
:t:.

.. ,
..
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.......
"\..r

o eSri-nJa..~~~

~ (.')f >se r-ve,ct

,
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2S

!be trend .. aearl, the _ 1D 811 tn. tl••

....ie. exe-pUPs •••U Hl"tea 1ft clob \be "'"~.

v .. va_ MUoe4 1ft \he ... of lI01atun reteoUon

eapeot.a117 at low teDa1on8 aIld in the ca. or
peNe"'- .-aUable .....

Studies an tthe lI01atun .....'lan b1 &....81

_n ... at 0.3 and 15 b.s GD17. lb. eta. tor the

t1y. _rus aJ'8 pnHftW i8 table 2&, b, 0, el, •

and ..raU .." 1D table at. Ibe aotatun OQDteDte

at the.. '-81ona _are ... lover thnll tho. of tine

traetJ.ona. Je't then ..a a 'eon... in IIOiRUJ'e

l"e\enUon tfith 8b tncn-••• in the teDe1t1l. !he OYttJ"all

••••oS.ture percentag_ at 0.3 bar' ..,.s 8.8 Vill. the

__ .~~UI!S tor tho dlttctren' ...u..., wen be.....

6.1 f.},t'II! 12.9. 81m11nrly. the .lID ftICJ1sta.lft peroen\age

at 15 bars hIISed t..- 5.2 to ,., ttY/' the d1tfenot

..r1e. \11th. an OftJ'eU ._ of 7.2. !he .....

aY"Uabl. va_,. cat'.' Snthe gr5..1 -.ried be__

0.1 per oent. and 3.8 per oen tor the d1ttere.nt

pries vJ.th ,. overfill _an ot 1.6 per cent..

A • .:r~ar1.on be'we. 'the .r1e,1 L'lOwd no

o••p1OUoua dU'te:renoe if) t.be m018tvn n_n\ian 01

gTftftl.



1a1I1. I. 1to1 _ ar&ft1 (p , _
..1gbt)
a) AratbU .....

. ,
Soll ...... _.lOft (bare>

0.3 "
b

. ,

J T' •

O. ]0

]0-60
60-90
90 .'10

120 -"0...
8.'
8.?
1.3
1."

to.S

8.'
I J U

8.a
6.1,.,
6.1

'.l

0.6
a.o,....
0.1
1.1

p It

Dep" SOU ...t ... .... (\tar.) AYd,l.

• abl•
0.,1 " ww

I t

0- 3D a.., 1t.1 0.8
30-60 S.a. ".1 0.1
60. 90 '.8 6.' 0.9
90 .1ao 1.9 6.a. 1.'

120 ."0 1t.6 It., 0.'.... 6.1 S.I 0.'
•



llItptb

•
a 1

SoU ....... -.1011 (.....)
• • «~

0.) "

Ayall.
fIb1.__I'

o • 30
30-60
60·90
90 -120

110 -1SO...

6.2
1.9
9.',.,

11.6

9"

1;..9
6.0
8."
8.6

to.1

1."
'.9
1.'
1.1

1."

• •

• I j t b

••

0.1

0."
0.8
0.)
0.1
1."

son mot.ttlJle "1on (beJte) AVaU­
able
vawr

Dep'lb
'Sf •• , -• 0.3 "-

0- 30 .... ,.,
30 -60 6.5 '.'1
60 -90 8.1 1.8
90 -tlO 6." f.1

tao ."0 8.1 6.8... 7.1 6."



II' .1

• a

0-]0

30-60
60·90
?O -110

120 .1SO...

tr L a

0.1 1J
n

'.9 6.,
12.8 9.3
13.8 9.'
11.1 8.6
11.3 "1.J

11.9 '.2
'F., •••

3.0
).J
l.'I.'
6.0

.1. . .

0.3 1S
IF .5 -n 11 I.

0 • 30 7.3 S.9
30 • 60 8.3 6.'
60 • 90 9." 1.8
90 .tlO 8.' 1.1

tlO -1SO 10.t. a....... 8.8 7.2

• ! .. Id r

1."
1.8
1.6
1.3
1.0



\

........ iD ......tent.iOll at the t.vo

ten.lonl, .cl 11'1 the PlneDtaae ad1ab1. ""tel' va.

ob.ned vith dep.. Howe.,.!". a o.,.n.1tQD Y1t.b

the _aD yuues or the cUtereD' ..ri•• indioated

vide ftl'iaUona So th......" and l' JIa7 be OODOluded

t..e~' t..~. obserntl d1tteJ"8D.5! in the ~J'a11 ...

roue _n on1,. tne14ental.

2. son pr;;'"l:"ti8S

2. , Organic cU'bOll

»at. an the OJ'g~lo oarb. pesoentlli•• or the

t1.... _11.8• ...u 'beu 0'hn11 ... OOIl'kDt. an
preattl1tecl 11) fa14. ]_

the 0'fent11 lMIIDorg.n1o oarbon content. w.

0.65 per oent tldl. the _an yuue. tor the dU'teren

..rie. Jl~ged be-....n O.SS ADd O.9S pel" tIeD'. the

OJ"i8DH oarboD peroentBIe v'!. the bJ.atu..' 1ft tb,e topao.,
1878" of 0 to 30 • 1D aU the ..n,.. and It dec,......

vith depth. 1be owra11 ... orSaniO oarban cont.t

of lNJ'taoe 1.,... (0 tQ JO .> va. 1.)0 per oerst \dd.ob

dropped t4 0.33 per ceD\ a' the l~"Od 1l\T-

(120 to 'SO _1. 2boqb. in tbe carbon eon""" of t.be

lOWd la7er tnttn .. 11_. differ... "Men the



• •••

Deptb la'atbn
_..... Yell__ara A:rlM*k&l'& trJ.~ OMre11
..1_ ...n.ea ..ne• ...1M ...• ...s.. ..-1••

T1 - - • -"

0 -30 2.30 t.c6 1~05 0.79 1.28 1.30
]0 • 60 1....... 0.73 0.5,. 0.60 0.-" 0.69
60 • 90 0.S8 0.5'8 0...8 a.so 0.)8 0.50
90 -120 0..... 0.1+5 0.36 0."- 0.36 u....1

1ao .150 0.)1 0.33 0.1.1 O.~ 0.35 0.33... 0.95' . 0.63 0.55 o.SS 0.56 0••

" •



_rio., the' of the ..I'taoe lboweCl ••iaUoa t,..

0.'9 ,. oeD' sa tr1v~... eeri.. to •• muob ..

2.3 per oeDt 1D ArathU ..nee.

lbe ""8Dleal oa.rapoa1Uon 01 title 2 _ .....

8011 tl"ao'ltal of the dUteND\ eert.. aM tbltll' Oftzoa11

.ed aN pre.n" 1D table ...

•• _1ft 01.,. ocn....t at 2 _ "ewd 80U ..

"".8 per e. _Ue 'the .an y11lu•• tor the attterea\

..r1e. r~pd be"-en 31.9 tiftd 53.1 peJOfmta....

8bd.larlJ, Use _r:1D aUt content. tor the difterent

_1'103 '1uied from 8 per .., \0 ".6 per oeD' with •

<mn"a11 ... Qf 12." per Cdt,. DP-lta on the fiDe aanc
conttots abowed that 1\8 .an ccmtierrt YaJ'1ed nett*tD

1,.,.' per oent and 31 PIt' ..., ..mil. the .an _.t.,
va. 2].6 pel" .n. AS:In otb8l" e•••, \be •• MaJ".

8fti'd OODtent 8180 ..owed '1'.1&"00 and 1t r .... fro.

11.'" per~ to 2B.9 per ••~ tOJ' the d1tte,.,

_1'1_ with lu OftJ'!:'lU oODtErat .. 12." per 0_'-

!be tes\UJ'a1 yanaUona betNMrI the .rue _n n~

..ep1aloua and· oorult.....'.



... It. =:t,:,,,?*,lUOIl or the a _ .......Oil

a> Al'atbll aui.••

£ U I • " I •

Depth Q1.q aut ftDe Co..... .z1m"al... ..a 01.-••• j • 'm •• , ,

0 • 3D -').6 18.... 20.6 11." el.,. 1.-

.10 • 60 ").3 ,e.a. 13.6 ......, C!.q 1-.

60 • ~ 6,.1) 20.4 14.9 3.3 Cl.,

90 -,. SIt., 16., 13.1 "., 01ar
110 .1SO 62.' 13.9 1S.] 7.8 Cl.,.... S3.1 11.6 11.' 11.' Clar
• • b F It It.b ,..

-) --ftI'II81- "1"1••
P R •

l)eptb C'l~ 511t '1n. 0081"" t'eX'.a1• aaD4 8..-ut 01...
lL c. IR"I

0 • ]0 ....... 20.9 21.1 13.S Cl.,
]0 • eo ".1 13.] 11.' 1,.lt Cltq

60 -90 ,.a..a 3.S 18." a,.:1 C1aJ
90 -110 ;0.' £.3 "~a' 21.1 Clq

110 ·'SO 51.' 6.1 a).) 18.9 C1.t9... "., to.S 10.1 18.0 Clar
•



•• • a· I

De,.
•

BUt Coer.. .._...81
... el_

o. ]0 39.... .....0 a.o .....6 <1laI10811

30- 60 a.).S 10.0 16.... ]0.1 en.,
60- 90 1tO.6 .....2 10.6 :#+." C1..., 1_
90 -1ao )3.1 "., 12.' 18.' Olq 1__

110 -1SO ").3 11.6 11.6 11.6 Clar..... 19.9 13.1 19.' 11.1 Cl., 1-.

«) A11N1rJuara .....

II

Sl1\ Cod'. fex\uJ'al
adld 01_

•. I n

o • )0 11.] ,., 31.0)0-. 26.0 ,., 33.2
60- 90 1t., 11.' 18.'
90 -110 ".6 1.6 lI.2

110 -'SO "',.a 5.3 alt.1... 31.' 8.1 31.0

)8••]I.'
....8

1S.6
a3....

•



e) !r1~ ..J'1••

• 1_. .d

fJepua <:1., SU, Fine CO~. !e3ttur'&l.. sand aand 01_- _,I •

0 -30 "2.1 12.6 28.1 11.2 s• .,. 01&1
30 -60 33.8 13.1 ]0.1 11.8 hDd1 411.,

27.8 1".' 28.6
1\)8g

60 • 90 29. 'I i. 0111I
90 -110 21.6 15." 28.8 )1+.1 ;-q e1q

1_
120 .1"0 ]6.2 10.S ]0.1 23.2 tS_d1 01.,

1~.... 32.3 13.1t a9.] alt., saradJ 01.,.
1-.

t) 0genn ... .xtuhl e~od.UQD

• r ~

»eptb Clq 811' Fine Co.- .xtural
OIl ••• ••d 01..-_.

.1 U

0 • 30 )1." ft..1 as.8 ••1 01., lou
30 • 60 "0.' 12.1 I't-.] 22.2 Q1q 1-.
60 • 90 "l.8 '2.9 22.3 21.3 01.,
9C ..120 ]fJ.9 12.8 23.3 2&e-., Cl., 108

120 -1SO ..s.) '.5 12.' 20.2 Clq

..... "".8 ,,., 23.6 12.1 Clq 1..

T. L • J , R



A OCIIParison Gt the ..teD. of tin.

Ir·8O\1...... (CLftI plU8 BUt) in dltte"", "J'lea oowed

th., the .atbU serl.. eonWnetl the bigbe.' dO.'
(10.1 per oeD,) v1th the AlpukkaJ'•••lea the lowes'

<'to.02 POI' cent). 'D1e ov_sll ... O«l\eD't1l or tine

fJ'~o'1Q1l8 8howed en 1nOn.... 1rJ their o~.. with

depth wh11. th.... vas no eml18'-' Vtmd {)f ott_.e
wittl depth tor tb. d1ttereat ..1'1•••

!be pUtlole 81. d1a\r1bu\1QD iDOludiPS

ift_1 VIU also tOlBld ou\ 'oJ inC'.)~.~t1na the -llbu

o.t p'..wl end 81....(1 se1.1 ut each ••pW1e. .... clA'­

an pre.ented in !able s:.

•• ote_M. or &1"••1 waled from "0.e to

8].a.. per oeltt vb1le the •• of aU the ."18a ..

62.5 pel' oem'. !be~• .-lee abowe4 a

ocape1"aUYe1l higher OOD••' of 11".".1 (18.3 per .n\)

whU. t.be ftftl'. va8 VtII tor ~aI"a sen•• (53-.

pet· oeDt).

2.3 Bulk _dt.,

Data CI1 tile l:M1k dea61" 9&1•• t...

41ft.nat. ..,.18- to.....r with tbeu Oftr",oU __



tal. ,. Puu.el. 81. Uetrlbdi_ 1DoludiDi .3J'&.e1
(penentaae)

.) .atbU .rie.

Deptb Clq out Pift. Co..... 01'&"1- • eM ...
•

0 • JO 18.6 1.8 8.6 6.9 '1.'
,]0 -60 19.2 8.1 10.' 6.' ~.,

60 -90 11.2 6.S t..; 0.' 10.8
90 -'20 15.-' 4.... 3.1 It.3 12.3

120 .150 16., ]... ".1 2.1 13.'

lie• 17.!) '_G 6.~ ".3 'S.'
•• •• • FI

tt) "'~a1_ eeri••
r • I • Lll ,•

Depth 01,,)' 811t Fine COd.. Ora...l- ameS ...
0 • 30 10.' ....9 ~.1 3.3 16.1

)0 -60 11.3 3." 3." 2.1 ".1
60 • 90 9.3 0.6 3.0 )., 83."
90 -110 10.1 1.9 ".2 ".5 18.1

110 ·'fa 13.6 1.6 6.1 ".9 73.1

•• 11.1 2.' ...... 3.8 78.3

• I au F
_...

F F II

r-» c~
lJ.....J ~,'



e) Vellanikkara aerie 8

40

Depth
em

Clay Silt Fine
sand

Coarse Gravel
sand

o - 30 23.6 8.2 12.3 15.0 40.8
30 - 60 19.9 It..8 9.1 13.6 52.,
60 - 90 16.5 ,.9 7.9 9.7 59.9
90 -120 16.7 8.7 11.6 12.3 50.9

120 -150 11.9 3.1 4.8 7.4 72.9

Mean 17.7 6.2 9.1 11.6 55.4

d) Arpukkara series

Depth Clay Silt Fine Coarse Gravel
om sand sand

o - 30 9.1 3.8. 18.9 19.7 48.6
30 - 60 12.6 3.9 16.2 16.9 51.2
60 - 90 15.3 ;.7 12.7 10.4 55.9
90 -120 1,.9 3.6 14.8 11.6 54.1

120 -150 19.5 3.4 10.1 10.6 56.4

Mean 14.4 4.1 14.; 13.8 53.2



41

.) !J1.vandJ"UII .el'1••

a

Deptb O1aJ Silt F1I1e Coar.. \ Oraftl- • aDd sand \

>;

0 -30 11.9 5.1 12.3 1.7 ~.6

30 - 60 11.8 5.0 10.6 7.8 ~.\9
60 -90 9.6 6.1 12.lt 11.9 6O~O

90 -120 10.3 7.1 13.9 18.1 5,.1\9
120 -150 12.2 3., 10.8 8.2 6S~3

Mean 12.) 5.5 11.' 10.1 ;9.1 I'
,

\
\
\

i\ '"I
l\i:

\
I '

Depth
ell

Clar sut J'111.
••d

Ooarse (Ir....l..d
0 -)0 1,.9 6.1 1'.lt 10.S ,6.0

30 -60 1'+.9 ,.1 9.3 '.S 60.6
60 - 90 13.6 4.9 8.1 1."- 66.0

90 -120 13.8 5.1 9.6 10•• 61.6
120 -1S0 '''.8 3.0 1.2 6.1 68.'+

MeaD 14.6 1+.9 9.1 8.8 62.S
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re the ..... _.-pl.. are pre••Dted SD !'able 6.

!be hlIhU\ _an bulk 4 1', of 1.89 I 0.-1

va. DOW 1D the ......t'lnl ri8. vben ttL. crawl

OQDt.ent .. ~aU.'fd3 h1lb. XD all the othera,

1t va_ in the rqe rr. 1....2 I 00"" \0 1.60 I 00"".

lbe OYera11 __ lN1k deB.it)' tor the _un -1IP1­
'Jon:ed QUt tu ,., • 00"'. LaOk or 8. Ofmun., manse
in bUlk denslt;r with depth waa 81fto olUJ8I"Wt4.

3. »~1.tur. rfrWnU. illOlud1'h1 gr._l
3.' MoUt.ur'fl re"'nUcn .4 aYA1lable 'Wster SIJOlu41n1

.mYel \Xt _lIh' 'bUt.

the &1'8_1 thOU. ~ .eparAtely nan 1D the

pn.8Uft plett. apparatus and the .an re\(,nt1on of

aolsture at 0.3 and '5 bars vas toUlld. out and the

.Y,?'11~bl. vater ,.. 8180 .tendneC1. "blature ,..\enU<»1

at 0.3 I'tDd 15 hars and aYdlable vater con'--' of tI011

lnolU<!1ns tbe ... retf!ftti.OI1 b1 p'avel 00 weight buU

dre cal.lateel rro. the Oft:rZill mean retentlOll 1»7

!~r6..el aDd fT. 1nd11'14lta1 yalue$ of i1'a'flftl COD"'-

of ..ples. Dle data for the dilt_hut ....... an

P1'1HJeOted 1ft table 1•

•• _all oemt.' of a'h1lal4. wa.r ".. 3.1

pel" ceo\. wltb ........ per oeat and 11.3 per oeat .. the



•
D.Dl..- Ye1la1lJ.- ~ fdy8l1dJ'Um owraU»ep__ Are\ld1 pl. JduIn ...... aerie. ...- aer1.ea _1'1•• .....

tt

0 -30 1.]2 1.80 1."3 1." 1.'2 1.'3
)0 -eo 1.-.0 1.12 1.60 1.33 1.'3 1.,a
60 -90 '." ,." 1.66 1.33 1.-''' 1."
to -taO 1.5'2 t.83 1.'" 1M ,.It, t."

110 .tSO ,..... '.75 1." 1..... '.)9 1.51

... 1.a.3 1.89 1.60 ,.Ita ,.a., t."



• atbl1 ..ue lURDaae.I'J8J _ .-r1•• 1'e1l.1Jdr..... .-1••
l>eptb •- 0.3 1S Available 0.3 1S AYai1ab1. 0.3 15 AYU1~

".1' .ter _t8r
• •

0 -~ 18....
~'

it., 1,3.8 10.1t 3." ".2 10.8 3'"
Jg - :=1

.1
~:. 13.3 10.6 2.1 ft.1 11.a.- 2.7-90 ".1 11-i 9.1 2.6 1:1 12.1 1:190 -110 11.' 2'" 13- 10.1 ).1 1,l.l1. -'ISO 13- 11." :2.' 1).6 10.1 2.9 13-6 11. 2.6_. 15.1 12.6 .].1 13.2 10.3 2.9 ~.S 11.1 ].1

• Itt .- I·. I - - d

(Coatd.)

~. 1 (C.".) - •• *•• T ....... T ,. ,
- I -.

Deptla A1'P*b1'a ...ie. trt,,~ .1'18. Oftr&U ...- • ld

0.3 15 A9&l1able 0.3 " Aft1lable 0.) 15 .Ya11abl.
• tel' .tel' .te..
I I

0 -IS 10.5'
~:l I·' ,;_8 12." tao t:, 1O·Z t:.~

.. 11.2 .6 1 .1 12.- :~
11.-" 12.] 9.6 2.' 11.3 12.' 1lt·i 11.2 ).1

90 ·110 11_X 9.2 2.1 18.0 1l.' a..1 ..... 11.1 ).11. .1S0 13. 10.6 3d 15.' 12.6 3.) .....2 11.3 2.'... 11.' 9.1 2.' 16.6 12.8 ].1 ........ 11.3 ).1
T

~,t'<,

;.:::-...



.... IIOlnur~ retenUon at 0.3 end. 15' bar•• n.,.­
OU9e1J. though the ud1abl. vater OQDt.lt ..

oaparaUvfl17 bJ.aher in thet.op 0 \0 30 • 1.,. or
&11 the _nee exoepUna TrlYBIXlrua and YeUaDlkkan

••r18s, the,. ._ no ocma1R.., ObanS8 in the lI01atun

retention value s ~1. ttl depth. !be leeam aYf!l11ab18 water

perc(t!l\aae l'lrn;d tr(X\; 2.9 til 3.1 for the dltteftDt

.'1'1•••

S1rld.larly t the 1I01atun "_ution at 0.3 .4

15 b~rs al~;J W'lowd Vor1tl't100& tor tfte d1.tteren'

8lU1eS. 1'h~ VU;l"it~on at 0.3 Dar wae be... 11.9

per oef)t r41d 16.6 per cent. ¥hUe the ... at 1S 'bar.

waf) betwee 9.1 per cent and 12.8 p. oe,.' tor the

tlttt.r~mt aene••

3.2 J1olst,ure :retention 8'ftd _8J.1eble wate1" 1no1u4'l.a1
gJ"aftl Ob YOlume bu18

Hol.tuft "",..,tl..J'! ItJ')d aYdlabl8 vater •

vol.. ~u1s 1ncluc1ng \be ,..,-,rst100b, 11"...1 _n
to\U1d GUt b1 IlUltlplTlng tM OOl',.8P4,ul.ln8 ytY.•••

_1«,;,,'1\ buls loclud1ng ftten\1m b1 paYtll. of the

••ple 'Wlt.."1 the bulk denc\J of each .-.PJ,.e. Data QD

tal... an tuml!1httd 1J'J fable 8.
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•
AYallab1.
_ta..

li:J
20.)

~i:~
11.'

1:115."
29."
21.-'

2).8

6.1
\.6
5.1
5.6
5.1
5.3

A9aUaD1e
_tel"

O.l

~.8..8
2'+.0
alt ...
23.'

23.'

- Nl'etbJ.l .n.ea
lloptb - I -- 0.3 " AVan,.bl.._1'

0-.1 2\., 18.lt. ,:1
~ -to

:14. 1,.8a1., 1~.' 3.a
Jt'. 21. .. .2 3~~1SO "., 16., J... 22 .... 18.1 ....3

________•__1_. ,,_, .__•• ,_41'.. _

~f'al1 ..-
• • • ..,.

0.3 15 AftUable

-~,~,_. .. •

22·i 16.6 ,:Z21• 17."
22.6 '£' ....,
23.6 , 6 ,j21.' 11.'

22." 11.' It.,

15 A-.nable._1'
2It... 18.8 '.3leO ..x·o i:~.8 ,..,.., 20. 6.1
22.2 11.5 ".1
".3 18.8 5."

-

".0

T' F •

11.J..
11."12.'
12.'
'IS.)

12.8

.' ...

~.

"''''""''
1",.... III



!be •• oantent (Jf .Yd.lable .ter .... "'.9
per 0.'. v1V1 22." end 11.5' per oen' .. the ••

• o1stUl'ft retenUCl'1 at 0.3 and l' bars ....peoUftl1.

fbou,~h the .Yd1ftble va.l' aoatieD' .. ocaparaUyd1

hUber 1n the top 0 to 30 • lqer of a:u the .,.iee

e.oeptiDg fI'1...an. aDd Ve11anlkkfllt. nr1ea t th...

vas no consisten' ohange 11'1 the IltOlature retention '11th

the depth of the profiles. A comp_ria<m be'" U.

..an values of' the differeht .r"'. ahowed. variaUClD8

l'aol1n;{ tr<rA It. ~ 5.5 in tbe peroen\aa- of .Ya11able

vater on .,01.-. bad.. ibe aot.tue 1'8.1'\1.00 a'

0.3 bar rUled t ... 16.8 per ..., to gIt..3 per 0.'"
'Whl1e the ... at ,~ bare vas be'•• 12.8 per cent

l'Il1d 18.9 per .nt.

.... eorftlaU,oo Rudie•

.... , 1.1aU.~ of vater COI'lteb\ or at..... &OS1 on
veight bU18 with 3l"IaDU~ and text","

l\eeu1ta Gt \..\te oo:ne1ation aWl.. of 1lO1ature

pe"en~.8 at t\1tteren\ teD_ions of tne 2 _ ......

trt~.eUOD. dth cwsan10 caroan aDd ..... are pre_oW

tn fable 9.

tbeal.,. traeUQIt 8bowed a.plt1od' poeit1••

oornlaUoa v:ltb t,be mot.tun oon"" at different



, 1

t'eIIld.Qn8 Orgaale C1.a.r ant
C....) caJ'bon

• .. I . •.~- In

0.] 0.1)30 0."3'''· 0.0118

1 0.1508 O.-.,a..o.. O.)5p·

3 O.1~? o...~ 0.....80

S 0.0005 O....:JOO-'· 0.28»--

10 0.0290 0."380*- O.3~·

1S C.O~ O.SQ~ 0 • .111...•

-0....'5..
-o...s.p.

-0.4861*-

-0.........

-0. ]662t"*

-0.5S3...•

Cod'S.
.SOd

-0."810--
-0."""
-0....,...

-o.]86ts••
-o.1l2oo"
-0."119"

'R ,
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...1tlDlS IPt the _ ve.vu shown b, aUto

tno'lan ...pUPg at. 0.3 8ad 3 bar. when the

relRUonsh1p ,.. not. s:a.,n1flc~". lb. oonr. fraot1ot18,
•

tine .and anti conrae annd showed slanUloant 11USat1.,.

eO"JIri:l:r)~1:ms with the mo1atu~~ retenUon YalU08 at

all t,);l@ _na1cms. t:.'l8 oorre1&\1OO8 between the

D01atuft retention yalue. at dUfGrent tension. and

the organio CaJ'bQ'1 'A" not 81&rJ1flC'H~' 'at any or tne

aU: teDtU.ons tree 0.3 to;) 15 bars.

P'red1ot1;)l'l equr-:t1on8 we" deWlo;;ed to predlot

the mol.turf' p8r.ult&p at, 0.3 end 15 bars tre orpn10

Cd'ber} Ottmtfmt nnd ~xtuJ"et)t altrftd tn'.lc\101'l. These

equa'U0I18 aft pnsented belowe The ana1.,8es of

varluoe aft g1~~J1 1n Appendices 2 _d 3.

a) Moisture peli"'fmta;~e at 0.3 osr (Y1)

Y1. • 80.9088 + 0.,9t-? x, + 1.~ -2 ... 1.~? a3
... o.89i' ... + 0."29 as (rt

a • 0.)8>

b) ~18tUl'e perctm\ale at '5' we (Y,)

Y2. • 11.9880 • o. ,351' ., • 0.-..033 x2 ... o.~a"" .3

+ 0.',.... ... + 0.27.... ., (Ita. 0.1t,)

"1'. .1 • Oraan1o O'IJ'Don pel" oeat

xI • Clq ,per ..nt



X 3 • 611' per ••"

... • Fl.De ..a per d

-s • Coarse sand 1>81" ,

"'.2 Re1at1~ ~)t vater cont., an -1Cbt beals
lnolud1Dg fP"~""1, 14th oraani. 0&J'bcm••1e'fed.
tftOt,1(418 and graftl ..

Inter cor..laU"zs among '-tu'I'al. "p~J"aie.

lDclud1n1 gra'IG1.orgenlc otU"bon and moisture ""'"00
at. 0.3 and 15 bus ven 'WQrv..ed out and. are P"Mnted

ill fable. 10 anc1 11. lb. uolsture p8reentagea a' 0.3

arKf ,~ bars etlCNeC! 81gn1i'lOaIlt poal'U.s oonelaUun8

w1tL thn fine fraoti.oosp (0181 arid s11t). Sbe az-avel

abowetl s16D1flci\llt; nesative correlaU,:.Jl;s wJ.tn tb4

801.1»,.. ~nt at hoth the tera~1onG aT" the efte.\.

or OO~tr.. sand tilt tlne sand _re non-sidD1f1caftt.

S1a1l~J"1,yt the lnt'lwmce of orl8Dle caruaJa .. alao

non:-.1inlflC~~D'at bo'b the tension••

AU tbe comPtlllm1te esCtfpt t..'le Gf'ganlo oarbOl1

showed 81gnlt1e~~nt ncg!"tl"~ eOl'relaUrJD8 vlth the

Pro~1eUoo equations w.. I.!-.el i)ped to fmc!

out the lJOie'tt~ rt'\eatlr>n at 0.3 and 15 bllJ'a uti11a1Pl

'be 0'''. or ors,an10 OAl'boft 9J'Jd part101e ti._pu.te.

50



·1Q.e 10. JD'- oOlTe1.at.1aDa or ao18ttlrtl oeDtel'" at. 0.3 bar ,,'lUi or1lan.~
aDd teztural aep..,.&teair.lclUd1na craYe1.

_____••__._.__....._. •• ......__.. ...._...._ •• -.1. ._. _

I"

OrgaDJo
CUban

MfA

CIQ'

Nt I ......
GraVel

• • a

o.G8i'

o.3S~· -0.1103*­0.1_-. -0.....,..

0.10&

OOסס.1

0 ....838-· O.11OS

ooסס.1 o.<h)8*-

0.6525.. 0.1"'

OOסס.1

0.157'~latunt
,....ntap
., 0.3 baJ'

OrgllDJa
oarbcm

mq
aut

OOסס.1

., •• F

•• aSlDlfleont at 1 per cetJt leve1



.. .
M018\... OJ'cani.o
perce·»ta.e oaJ'bOJl
at " ~r.

_.
BUt

• p

••• I •

..... •

•

•

>blature
,.reaJ3taa_ OOסס.1

at. t' bu-"
vJ"canSo
Oal't.KI1

0.0910

0.1202

-0.021) -0.316,..

-0.0738 -0.t'J+I1

OOסס.1

0.1705

OOסס.1

0.. t022 -0.621,.­
O.~lO" -0.'.)"
0.1885' -0.8a&t-,.·

II
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1ne1ud1ng gl'a'1ct1 f{}r laterite ao11. !beH equation.

are glftft below. !he enal,y,,9 of YrtJ!'t.ehOe are gl..

1D .AJ)pend.1.. .. aDd S.

a) Mo18wre ftt~b\lon at 0.3 bar ('11 )

1'1 .... 68.~ + 0.25'8 a, .. 0.881 -2" 1.21 &3 •

0.756 , .. o.", ., • 0.19+ Sf. (,.2 • 0 ....')

b) Jlb1IJtuTe f;,~~I'Jt1Qn at 1S bsrs (Y2'

12 • .....6'6 - O.1~6 ., .. 0.021+ -2 .. o. 'j+26 113 ..

o.173 ~. - O.o't89 as .... 0.0503 ~ (lt
2 • 0.-" i

:I" • Orlan1. .~I"bon 'pel' Cd'

~ • ClfJ¥ per CJt.IfD\

:13 • 311t L>e:l' """,art,

... • Fine .end po....,

., • Co~,.~e.and ,>ttl' oen' and

Sf, • Gr~Yel per -~

She t!uanU',. ·~t aftllabl••WI' en .01..

ball1a tor .iU»~1ng depth. aDd &1"&.$1 C~Dtet,8 hay. be_

worked out based an t.~. _em aVf;l1able .ter oonteDt.



.b1e 12. CalC'UlaW ava.1lable vater contm't OIl vQ1U8e bu18 tor ditterent deptba
and gr-awl c~mtMlt.. (OD)

• » ...... "..,. . •• ..... - • • • I 1 g

Cl'n¥ttl CQbt.ellt (per coat,)
Depth. or .. .. ill •ao.tl 10 ]0 Ito So £0 10 80-Uti I. oa • ._.....-......... , IF

~ 2.'" 2.)0 2.10 1.91 1.11 1.,a 1.32 1.13

60 1+.99 4",66 a..21 ).82 3."3 3.~ 2.65 2••

~ 7.1}8 6.96 6.)1 ,.~ '.f. a..fS 3-9'/ )..1. 9-" 9.)1 8.ltl '.63 6.~ 6.0' 5.29 It.S1

'SO t2Ja6 11." 10.52 ,.,. 8." 1." 6.62 !i.6It

• , .1 .12 • • u I.



and ._ bUlk "-81t7 of ,., I ..-1. he. data

an pre••aw 111 hb1Al 11. It 'Would be obaernd

trca the Table tltnt the a"aU.Ole waY" coa_'. QD

1'olu_ ba8ia to a deptb or 1S0 .iI are 12.'" _ and

5.61+ em tor so1ls h~nna iravel coo..... 10 per oent

and 80 per eeat ..eapocUye1l'.



- --~~----~ - ~ ~-'--'-'-"-'---"--"------~
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the l"eau1U obtaDed in the ••q u-e dlaou••ed

1D \bis obapteJ'.

!be s011s sel•••a tor the "t001 1noluded those

trt:8 tifteen \)'pica]. later1tA Pl"ot'UN OO98r1q tl••

G1avlo\s or hl'ala. fbree protUea eaah fr. a eon
_1"188 ..t.a.bl1ahet1 In a 4UtI1.n Wh uUll•• tor \be

••d1- Sampl.s _n db_ ,... n.Yn depths a' iDtena1.

or 30 _ from .aob profU.e. Ho1atuna fttention .tUtti,,,

of 2 _ a1eved fraction wen Od"J'led out, in tr1pl1cft'- .,

lib tenslans 1ft eaoh .UtPle.

Data (X1 the 801J1tu1'e ..teotion .dues at, tU.tt....nt.

teatons iTom 0.3 to l' 'ban .... presented 1n !able 1.

1he:re vas f.\. general ~1.q tnmd 10 tne retentlQ1'l

vuue. vltb 1""&81111 tePal.. Aa expeoted, a pr0p'••lft

d.Oft... 1ft the qUaJlUt, ot ._1" exuACted with 1nCrena1Dg

appllec1 pre_una was 00\10.4. then vaa 11\\1. conslat.'

dtttftnnoe be__n .enee 01' be.... depths .ill til. prot'lle

1Jl the utrae\1on pat'-m. »euoh," 'hlu.. wn

pooled 8Dd the OYeJ"all .... val..... are pnaented (~l. 11").

A predlcUon equaUon vas al80 un"ecl at and a quadraUO

.oc1el be._ eon fI01st.un \edon 8Dd 10181"1'- of
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aolatul"~ cc:mt«at .. ,-.t • 'be ~ bee' tl t_ the

gJ'apb1Or:J. pnt""~t1oo 1a iJ..eD in 1'11. 1.

'11th the ."'0'1_ or ....d1otlD. tne ara•••V1o

wnter OODMit rJt the de.. tl'aoUQD or the eoU w1tb

t!le .on~t or Mganic oarbon and tax\\l"e, conrelat1oo

ooettlclftDts 'Were worked out ."' vater oClltent at

0.3 aDd 15 bars and the OOD\tI)t of 10 carDoo end

tutllral Cf;»lst.1t1.mnU. Data presented in Table 9 1nd1cat.e

atsn1110fUlt p031Uge oornlaUon beMen cla,)r COIhMnta

ted mOisture e011t~ts at both the t.er1aloo8. In the

Ca•• of ant, theft was aiIDltioaltt p081U.~ oornlaUon

at 15 bars onl,. !he conel,.,Uon bet•• OI"gan10 Oal'bOO

anc1 1I01ature re_nUc:I1 we not 81sn1t1e~t and tho. of

fine ..,<3 .,e oOftr.. aand v1Wl retentlon veJ"@ significant

Utd -salt... AS tile or&anU oQ1lo1da oonV1buM to

801••re retelltton, -S&n1tl0.t po»ltlft oOft'elaUQD vu

eapeote4 \11th the ol"i81110 carbon o~t.,. ~h. laok of a

81an1flcaDt, eOl'HlaU~ probably 1Dd1catea that \be

toW vlan10 a.t.tel' cunteAt ·fJt t.be 8011 tested ..8 SO low

as \0 _n dp1tlcnnt lnnUGftft on ,.ttterst.1on aad th.,
l' 1s .in, auk. b1 til. OftI' rittml .ne.te of 01., and

aUt. Jr) the .... or aUt, atauaUOftl ailD1tleano...

DOted <Xll)' at 15 beJ"s Jnd loa'1J1I _In the d~t

inn.... or 01.., at love.. tea.leD••
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ODe Dotable f.ature of the lII01ature reten\1on

by the ao11 UDder et1&dl .. the relatS."'.ly high vater

cont.' at 15 bare. Ba,ee4 an 88ChanloeJ. analJsla, the

so11 trafl gT:'lUpeC! \II)<18!" the textural c1all8, clay 10..

'.ftle reported standaJ'C! YrJ.ues tor the pav1Jle\r'10 water

eontebt or \his textUl'al 01•• tor field oapao1t, nnd

vU t1ng eo~ttf1c1~t an 1n the J'eftle trtXI 23 to 31 snd

11 '0 15 per oent end tho Oftl"all .... re_nt1(.>Il, 21 aDd

13 pel" cent respectively. (%aI"M.l8011 and HQft8en. 1')62).

%he retenUcm YtUues of the .oUs 1ft the present study

ahoved OYeJ'nll "'forage v!U.u. or 2'.2 sld 19.1+ pel' oeD'

.t 0.3 and 15 bal"8 l'lH11'eO'S:ge11. It 1J81. b~rt be

noted that in t\ study iltYQ1y1ng later1\8 8011s, H8l"14aeao

(1918) reported field ofli,Ja01\, and wilting coefficient

yaluea o.QIIT>arable to t~:l.e ot ttlepresent study. Indica­

tions UP that ... properties of the laterite so11

enable 1t to ,..tatn Mgher 8110,"\1 or water .apec1ft1l1

at higher tension••

Aa e,J'p"cted, the J"elstlOD \If t.tn. .and eO. COBr•

...ud t:racrtioos 'W1'L'1 moisture re1lientlfJJl at theae tensions

vaB a1g111t'1onnt !ll'd neant1".

Ool"re1aUon ooett1c1." _n &180 worked out tor

vate.. nt.eDUon at all the 1leMien., tne OOIItent. of



QIllanie O'!"1rbOD eDd ... ".1owI a1.. tl"aoUan8 ot eon••
1tWt ... ~'nd •• JD tbe ... or 0.3 and 15 b8l'8 ..

Do\Ml ltJ th....... alao, W1"h fib. 1Dt1..... at 0181

l.le1ag d~ttl'" end poelU.. at all ~. tllDalema. !he

1Ofl\l8h08 3.t 811' _a a.8DUioaDt at ell the "Jja1~.

_.~'1ng at 0.) .. .1 b...... ~ lnereaa1ll1 tnnueD08

of 8Ut tl'ftOU~ Ia 4eo1d.t.J'l1 the moi.ture rotenUan at

ir.f·.a~1ni k~tl1;jof)G 1& acrrt1D indicated.

~ t..t..vle 1'~..tOD equations to precl1ct the

.o1.~6 ct~~ftts at 0.3 .. " bd'D tJ'Cf.W the coaten\a

of .!&~lc OsJ'betlJ anc ~nure1 O~f!.UtuiC'1ts van owct'ked

'l\\t $lKl ""*~ a.J'e .a toll_s•

• ) MdaWl',' .;4JOUltAp at 0•.' 'bar (1',)

'11• -8O.~ • 0."" a, .. 1."''' x, + 1.~1 -3
...e~ ...... 0 ..-"19 ~ (aa • 0.)8)

b) Hol.~ pet:'CItn~. at 15 b~. (1"2)

Ya • • 12.96Bo - 0.3515 ., + O.~33 -2 + O.52~ a3
'+ O.1~ ... + 0.271'+ ~ (Ita .o.a.,)

"'13" .,. (}:-g:lnlc carbon per cent

-2 &I C1 ttiz,' per .~,

-3 • 311' ;fl2" Ot"lJ'

-.. • ¥1M -and ~'i:fr oea' and

~ • Coar. -_ 41"' cet

59
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!he coettl....... of dotierlJl1naUr,e W8ft ]8

per oent and '" pel' OeD' ...apeo\1vel1, .lob were rabJ'

low tor &pbJ"s1ea1 _._nuMa' l1ke v.ter retell'lan. !he

lQ01y....' of the aUt.renee8 in paoldJ'l1 dens1', on

deciding IIOUture "_12\1011 lIDO the eXPerimental el'J'QI'

lnduoed aiDl)' 'b7 the BIlO11neea or .-plea can btl attn.­

but... to t.be low P!'ta<i1o'-b1l1\7.

h a"~J.labl. _ter ooot., (41tterenee 1n vateJo

con"-', at 0.3 fIlfld 15 WI) oalcUlated ~om \."'le OftJ"aU

mean .,&1u. or tield cepae1t1 aDd v11Ung ooettS.o1.' vu

5.8 )Her cen' on wSSht be..... !hi. yrd.ue also 18 low

oCS!)ft2"lnc \lith.~ "N.ues to.,. the tu'UJ"r~l cla.

(12 to 16 per oetJt). !he OOlDfUIJ'aU¥ely h1(;her v11t:tnS

coefficient yalu. appear to be the ftUon tor th18.

Howe..... tt•• reponed yllluea tor la\eJ"lte 80U (Huld.._,

1978) tal1J v1th the ott•.,."e4 "&lu••

K:>latun retention by crawl

Laterite 1011s 1n PMJ'al .... Ohd"tlctoJ'1aed b7

a hlgh contet of cram. lb. aupl- ••d tOJ" the

present study also had high lI'aYe1 oon~' 'Wi" ...
Yalu.a 1'an&1n& from 53-2 per en' sa Ar,pukkara _1'18.

(b'__ dlsV!et) to 78.3 per cem to _neraaDIal811
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aer1es (Callout d1••1d). 1'hou~h th1s traet100 1•

• laved out IlIl6 -81••ted 1rl m03t ot the II01stun retenUcm

.tudies or .oU, 1\8 reumU:m and relntive propor\1 1ft.

weN 1ncluc1ed 1ft \he pNHnt stud1 tflkSng lnto aecaun\

lts h1!Jh 'p1"QjXWU{)o. 1he p8roCNl\8.P or sra.~l waa

s.par~tel'y esltaated OIl 0'f0l'l 417 bags. From Mob .-p].e

or soil. (m~ ._pl,,~ eaCh of iraftl "..s used to .atiaate

t:18 "\eDUan at 0.3 and " 'b8J'a. 111. Value:! ranged. v1d81,J

a..'f1ov1ng no conal.tent ftr1a\100 0&__ .1'111 II 3Itd wlt.h

cl8ptl18 in the pI'otne. AI.ID1nS that these vaJ"1aUofls

arose .tnl~" trOll the _a1..1ft... or the euple uaect tor

est1aatlon, the o'ftro1l .... retenu.on or all the HIIP1e.

vas worked oot. Ibe vAlu•• of Dean ntentlon at 0.3 and

15 bAI"S b1 the gJ'awl oame to 8. 7 par oeM and '1.1 ,,;leI' oent

respeet.lyely. A oomparl8Ob ld,th tho ntentlOf1 yaluea at

cOJ"reapC'H1!J1B terusloo8 ot the .....d trae'1on ot 80U.

would Ute1cat~ thflt the ..."'nUOfJ b1 ~a"el is "17 love

Irl an earlier S$t.ucl b7 Har1da... (1978), sSJdJ,ar :resUlt.

veI'e obt~dDed 1ft laterite aolla at XaanJ'niod, kerala aDd

baaed on the relaU...ell low retention 117 p"avel. 1" VU

S\lI8&S ted th~1t l"eteoUfm b7 \b1e 0.,..... • q be Mg.1ect8d

(Har1.dUUt 1918). U01I1ewr, in the pntsent, .tud)', tak1lla

1nto aecount the relaUge1¥ In.rce proport.lon tJt gra9'e1,

Dol.'ure retenUOI1 b7 this OQWPGD.t .. 8180 1I101Lk1ed
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011 proporUonat••al.. It .. tOUDd that in 801M eons

1ft ";1100 the tote1 11'••1 canten' YU as IIUOh .. 80

per cent, the I'ftte"Uoa bJ thi. OClipODtm' came t.o &1tnoa'

8S muoh "e Ule' ot th. propo1"'Uuna~ 11...d rraou.~.

Dak on tne lI01at.ld'e re\eDtlO1J or IOns lnolud1na graftl

de «1_11 111 fable 1. As had been tQent10ned earUer,

the _an _tel" Htentlon b7 81'...1 a' 0.3 8I1d 15' On,r.

O~_ to 8.7 1>$r hnt and 1.' pe~ Ot~1J\ rnpeot.1Y",17.

D100lh \hen v&!u. are OGqlarable t.o the hporteo 'l'uuee

tar the lator1te ~11S of &tft1a CBand.." 1918). th...

appear ~ be "17 high oooalderina the relaU'ft .,.tace

..... of pNrt.101ea rIOJ'. thaD 2 _ in s1... the taot that

laterite S,....18 are .cODda.,~ tOftl14t1on8 and the proba­

b1ll\)' tbnt the, may have pore $1>&00. ill theaa av apla1n

these relativoly b1gh ~~teDUon Yt'llueas ..

Wlth the obJeetl va of ttnrl.1n1 out tile "la\1on

ot vater. ret:-nt1;,;ll at 0.3 and 1, bJ1J'8 ,-,ttll the ct4Jtents

or grawl. fine traotions ar14 oraanic carborl. (Jonela'l'llI

ooeffiolent. wel';!''' 'Worhed eNt (fable. 10 Id'lCl 11). As

would be end8nt trOll coJlftlaU.Ml co.-tftolent ftlu•••

p*roentng~ ofrrnwl had u1gn1flc~nt f.ui'lftUV'f.? :1nflwmoe

11'1 0"16111& ti,)18t1.U'~ ntf-ntioD an<t Ule ~,:)rt1.Inate clay
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aDd dlt oante.'s had Id.p1tiOaD' pG:i1Uft ettee's.

the 81'190\ <'It OJ",1lI1J,o~ va. Don 81an1t1<utDt.

AS m.tloned eaJ"U•• tor an1,v1D8 at. lIole'"

h"'n\l~ 1nclu41ng gJ"aft'l. propos-\loDa_ '1alu.. or
11"...1 and tine hac\!oo ...... taklll. StmUar].y. the

"Blue" of graft1 ~d tiDe traotions wen a1so recalcUlated

on P~oport11nat. baa1••

~(1ct1cn 8qU8t1c.ri~ to arr:lve at i~r'iY1m.V1.

vat&r covtmt f1f the soU :lr;clooing grawl. at th... two

ton~1il11S ,-'.:;e n150 V01'i:ed oot 3J'l'd the fHta~,t1OD. an

.) :.blstm-""t retent10n at 0.3 ba:r (%,)

1',. •68.0'" + O.25~6 :11 + 0.881 xa + '.21 x3 .,

0.756 ~ ~ 0.752 *5 + O.1~ x, on2 • O.~9}

b) M')l.~ ftten'too at 15 ~aJ". (%2)

1'2. 11+.656 .. 0.156 :&1 .. 0.021+ Sa + O.:lt28 x3 •

0.173 -.. - o.~89 as - 0.0,03 x, (a' • 0 ....')

", • Or8tU'11c OUl.;X)Q per Cotl'

%2 • C1ay p~r cent

It) • aut ;ler annt

.... • Pine:.J~ per cent.

., D Co~.r" lJ8I3d pet' cent I and

~ .. Or1'Jl'lml per ceDt
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M in the .... 01 paY1ltetno ..tel' oon~n~

or aided tractions. \be predlctabU1tiy ooeffloJ.e'nu

of these equaU<:I1s _n altJ() l'e1aUYGl,J low <'t-9 and "'1

per 0.' N8peCUvely). h nasOPa tor thi8 have

be...ntl~d earl1er.

the 0gerall mean a..~l18b~. water oootent on

Yolwue bads lnclud1ng graftl Wil.l totftt to be ".86 per CtEt.

One ()f the obJeoUvea of ttl. a1aacJy va. to vOl'k

out the a"a1l~,bl. \'iater c~tent at the laterite soU ~

volume basis trOll l:i_Sur..-n\s of bulk densl'1. :)rganlo

carbon and tftxtur':l ooqpoalUcm. For tid. purPOM the

bUlk denalt1eD or all the 1.-p1_ vel"> d8terrdned. the

data preaented in kble 6 indioat.e large tluotua\1oDs

1n tbe bUlk denal" values pres_ably ulduoed b1 the

d1tt'erenoa in t.l-ae gravel C()ft~'. BeeaU. or tneH vide

Yar1at.1cxus. cnloulatlona '3t pnd1ct.'L011 equat1on'between

water oCl'ltent UIl volwabal:1. UCl eo11 characters ..

not "'.ptec1. Rowewl'. trora the .'f'aJ.1able dat.tii, "UGh

calculaUooa wen made and the over-ell mean Yr->lUd at.

0.3 ant! 15 bare ver8 round to be 22.3 and 17.5 per cent,

NaPeoUV817.
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1\ 1= ....... that tor aJT1Y1Dg at aYI'f1labl.

vater Coot..,\ It)r.~ ur1lt.lUon•••"-._\1(", tlf

bt.dk c.1f.ns1'7t grawl peroen.... tenure .w organl.

Csr'OOh cQltant at.,- he clooG and the gra:rSIMV1c va"­

COflt_t dete!'r.dned from the pl'edlcUon equa\ione 11Y...

1he s:'f'a1lflble water C'JDtent CD vC)].u_ baa1a ., be

••parmtel1 wOJ"ked ou~ tor "-1 80U 1I81Di tae o'tUMtJ"V"

bulk derlal\1 vlll.uea.

WhUe "s1ft1 pred4et1ou equaUoo•• the 1'.., th.,
the pftd1ctabW'1 1s e~a'l.lI1)' low.", al80 baft \0

be 1"ecocn1.sed.

saeed (1) the ~r~ ....&1ue. of tbe 8011

OOfllPOlMtDU and _an bulk dealt)' of 1.5 &/_ qUllftti.." or
,,"a1la,ble vater 01'1 y01._ baaU tor tbe aUt.nllt depths

or 8011 "" 'Worked out. 2M.. are 8S:V~ft in fable 12 to

Rrw .. a rousb len.raJ. 3\4del1De.



~---_._--
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A stud,. va_ oOt'ldue.d at tlMCQUecct (Jf

HorUeultun t Yel1dikkara du1"1ng the p',.l()O troa

APl"U 1981 \.Q Me)' 1982 \f) JJmaa'taa-. the Jl()lawn

r••ntl~ oharaow:rl.U•• of 1.Wlta M1l cJt ....ala.

8eYeD\)'flft 80U .-pl•• wen ooUe._d from ts.t\een

protU. at, fl. depths trom 41fte..at Pan:. of

reral. OCW8J'1na c.m8D01".. CaUout.. tnobuJ't 10_'-7­
and !r1vaDC!J'WI 418vlot.. )b1sture "_\tao .tuti~.

vera done ., sb teos1;)1)a, yu•• 0.]. 1. 3. 5, 10 and

1~ Mr.. \be 1101•.,.. ""'aU-an ot:lId'&O',1'1.8\1.15 .....

aOl'relaW with the ora-a oaI'bon ••\eDt .~d •••,..

t)t the sou. DI I&Il1.Upl. "'Ifteaton -&11m. lb.

results or tbelSWdl an ......1_ belove

1. Mol.turq re\eDUon aUld!•• or tbe 2 _

Atn'8C 'traoUone indioate that JDOtS" of the aft1labl.

vater vaa re"""'''' a ""'aSAn 1... .. 3 tmra.

Jbre \ban '0 pW' ~nt dep1eUacJ of ••a11able -a ..

OOCNITtMl at tb1. ten.lon of three bare. Sbetre DO

00081....' chana_ 1n the mos..tour. retention Yel••

81tber ..r1e...td.. <X" depth....1-•• at l!U \be \enl1ooa.



67

l'he _~ C';%l tent. of ZO!Stul"(f 111 .1~d 8011 at

0.3 and 15 bars _re 19.»' peT COD. and ".2 per oen~.

respectiftly.

2. 'J.tH' ~gW11o Oarbf)f1 QooteJ~t of the

sur,raoe layer 1~:'H"",d Tui.at1oo8 f'J'C.lIil Q.79 vel' CfttJt to

2.3 1*1' oen\ b(lt~erl a.r1... OJ'IM10 Cu.ab~l va.. found

to have l'\Q be~g 'Xi tn. ao.t.ture retent!-:m 1n<i1cated

b)¥ 1\8 oQl"l"&atlort ba1n& norts1gJ'J1t'lc.H!lIl' V1tJ:l mo1.tIlr.

r(!\ttJtt1on at al.1. -t.ho t&n&1orlS.

). the con\ent,r 01111 .h~ed s1~Ulo6Dt

poa1U.,. correlaUoo with the lI01.ture oon'-tt of tbe

.1...d tnetlon at &1l the tel'lS1,)ft8 r1Jl)(lins rrifJII 0.3

bar to 1; bare. ~ .tt••t or d1t va8 811n1.f1c~ll~

~nd po81t1Ye' at tenslone blgher than 3 bar. ~11.

a.. t>j.fj!1lflo_t nes}'!!'l.. corJelaUon va. ob\a1ned

bOtowe. th~ Ctlfttent. or coar. traoUona (fine and

COd" sand) or tJ_ 818_4.au and "lsture "'-nUeIl

at different tension••

5. P""c1ct10J'l equau,aJ. "'.1'11, deYelopfi;d to')

predict t..~e G}(')l.turf,; retantlon at 0.3 and 15 bars 'If

t.~e 2 _ s1tmJ4 SQll frGm .. knavlUlp of the cont,fJIlk

otOJ'I8ll1c oarbcm and ......&1 eaa8Utrutnta.
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6. !be oan"-' of ,Fa'f'e1 a.boved "ide

'f'Ulationa trom '3.2 Pel' 0811' 11'2 A'rpukkara ..n ••
to a. high as 18.3 per OMIt in _'U1...81_ eert8U.

T11. wera11 •• oont.en' .. 62.5 p. Ofi'rt\.

1. -ale l'J'ayel traoUQ12 in the $011 vaa aleo

tOUDd to retaJ;rl mola"'e ~)tI1U.VJI to 8.1 per c.,'

a\ 0.3 btl,}' nod 1.1 pel' ct.' a' ,,. bare. !he s.ai1able

water 111 the ~J"a'f'81 wet) tOUDd to be 1.6 pel' cent bl

we14Jb\ ttb10h \fOUld 00lIl \0 a .~ltud. or 2'7 pel' ce'

or A'f~Uabl. _tel' 1D theldeftd poJ:'t.1~m lD *lob the

a.~l1nbl~ v~tel' •• 5.8 "1' 080'_
8. ZIe ..an 1101.,,"". n\enUoo 1Mlud,lDi

Ift,"l <Xt _1gbt bada .. 1..... per oem' at 0.3 bar

ant'! 11.3 per c-..' at 1S b.8. ()) .,01._ baal••

• 01."-'''8 0...11\ lncluc11ng 11"...1 ., tield • .,.,1"

va. 22.3 p8%' .rat.. !be ya1ue OOSTeep$ldwl t.o

pe~.t vUtiDg p,31P\ tm Yt4UM bad. 1nOlmUna

r.t.nt1«i by p'a~l .. 17.S per O'!IlJn\.

9. Mz)letllre .......Uon 1nOlwU,DI iP'a..l an

..1tillt bans sbowed aianUS4.t poli1'.lW .....laU~

vitl. t.he OQfiten.... of f:Sne hse\1aua (o1ay fdld 1111\)



at 0.3 aJ'Id l' 118l'e. fbe OfZ\s)t at Irawl " ..

fOUDd to naft a1&n1t1.e' DCaU•• 1nf'llumoe a'J the

l'11ola\ure reteDU. at the.. tenaion••

10. P1'edtcUoo equations were deftloped to

un•• at th.ltQ1.tur~ retleaUorl at. 0.3 e.nct 15 bars

1ncluding ",,,,t tJ.t gravel trom the knowledge at the

Qon\., tJ ·:)f~rt\,"f'Cl, ,»,gan.1l: CUlJoll .Ie testurnl

c~)nat1tuent.~ •

11. A procedure for arr1v1ng at the anUabl.

",#),t"r coo\lltnt troa the detr:1'm1nat1:.ma of bulk. denaity.

CG)DwntSJ of ',;,.• .,81 t orgtil.lllo OU-bon and textural

traott.!JIl8 U lfuli." ted..

12. Bc!t.88d ',)I) the overall mean .""loos ::Jt the

sou C:Jm"tJ')I')fmt;J and mean bulk dens1t, of 1.' ~ 00-1

qUaDtlty'}t a.,!,ll11blB water :Xl yolume ba818 ff)r the

d1tfertmt d81,Jths or $")11 were ~orked out, t-:. ""e ..
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.u.o. of 'be soils atiud14t4. The 0011'-' of tiDe tractlOQ
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