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DiTROLUCTION

A knovledge of the molsture retention
properties of ascil is important in deaiding on the
irrigation sghedules of arops as it is the major
aspect that contributes to the gquantity of water
that can be retained in the sodl 4n a fora that is
available to plants, It is, however, very well
established that there are diffioculties in strictly
quantifying the av-ilsble water contept in soil based
on molsture gharactoristic studies. Yet, it forma
the prosently awvailable basis for esstim~ting the
quantity of water that would be available to planta,

Many of the s0il properties are khown to
influence the nmojsture retention, the most important
being the eamtunt of orisnie calloids and taxture.

In the laterite solls with a distinot abundance of
gravel, the emtent of this component also will have
a strong bearing. Similar studies an modsture
characterisation have been wvidely reported including
many of the soils of India, Relating moisture
retention witii gontents of organic matter and texture
also has been attempted in several reported stuiies



and mathematical models to predict molsture retentim
based on the above soil propertiss have been arrived
at, Predictably, no two models are identicsl as, in
sdditicn to the particls sime distribution, the
quality of fine frections, especially of the gollofdal
components will influence the guantity of water that
cen be retained,

e prssent study was taken wp on similar
lines to define the modsture retention pattern of
laterite soils of Xerale which extend to anout 60
por asnt of the zeosraphieal area of the State, As
had veen indicated earlier, the laterits soils are
distinct 4n that there &z an over-riding predominance
of gravel 4in thew. Again, the grawel in laterite
soils iz considered %o be secondary formstioma from
clays and are likely to retain cunsidersbly wore of
moisture than the prisary siberal particles of
comparable sime, As such, water relantion by this
ccuponent and 183 relative proportion also are %o be
taken into ageount vhile deaiding on the total water
retantion by the profile.

In this study, samples of 15 soll profiles
representing five typical series of five districts of
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the state were used, The districts were selescted
based on the relative extent of laterite soils in
them, Geparats s:mples werd drawn st intervals of
30 ea from eash profile upto a depth of 150 cn.

The broad objectives of the study are
summarised below,

1. To study the moisture retantion
characteristics of laterite soils of
Esrala at varying levels of matrie
potantial,

2. To arrive at the degree of melationship
of the moisture vetention vwith gravel
emntent, contant of organie carbon and
particle size distribution and o work
out prediction modela.

3. To work out available vater cntent of
laterite scoils to aid in irrigzation
schedul ing.
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REVIEW OF LITERATURE

A Tovigw of the work done on the retontion
snd avallability of soil molsturse, the relation
between moisture retention charagteristies, texture and
organic oarban content of 201l is summarised below,

Congepts of 504l moisture availability

One of the earliest investigations on the
relation between soil molsture constants and availlability
of watar to plants was made by Veihmeyer and Hendrickson
(193+) who summarised their findings a» follows:

"Our studies wvith grape vines, peach, apricot,
apple and pear trees in field plots and sontainers and
with sunflowers show there is no one percentage of
moisture above the permenent wilting percentage at wvhich
plants grow better than at any other and wvhich, there-
fore could be considered optimm for pl:nt growth",

Contrary to this, Richards and Wadleigh (1952)
sumarised their interpretation of numerous experiments
as follows:

“From the irrigation and asoil molisture experie
ments, it 12 apparent that there is considerable evidence

Y



that siznificant differences in growth rates ocour
along with varying degrees of moisture range. Through-
out the molsture depletion process the soll moisture
stress inareases continuously and much experimental
ovidance supports the hypothesis that the growth rate
of various plents decreased markedly in the avallable
wolature range and that vegetative growth is completely
inhibited by the time the s0dl moisture is depleted to
the perasnaent wilting range®.,

Erazer (19h), Veihmeyer and Hendrickson (1950)
and Eslley (19%%) investizated the prodlsms of asoil
moisture in relation to plant growth and developed the
conaept known as avallable moisture, The lover limit of
available vater has besn fixed as moisture at permanent
vilting pereentoge or 15 atmosphere moisture and upper
linit az flield eapacity or 1/3 atmosphere moisture,

Vellmeyer and Hendrickson (1927) had maintained
over a number of years that water was egually availasble
to plants between field capacity and permanent wilting
percentage. But more detalled studies of goil water
phenonena on physieal grounds, tension and conduotivity
revesled that this view was untenable, The weight of

the srperimental evidences of &taple and lLehane (19%1),
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Alyers and Campbell (1991), Army and Koxluski (1951),
Richards and Wadleigh (1952), Bdernstein anc Pearson
(1954 ) mnd Xelley (195%) supported this view. The sofd
noisture content and ths energy with whiich 1t 19
associzted vith the soil has been proved to be a contie
mious function by Childs (19%0). The soil moisture
constants vhen fitted into the amoisture tension gurves
showed that they are only arbitrary points, G&Sinoe they
do not £1t into the curve at any diviaing point, their
uss was not supported by the modern theories of sofll
water relatiuvns, However they are useful from the agro-
nomical stand point to convey some ideas vhioh have gone
to earry a perticular meaning by long usage.

Motaturs retontion in relaticon to texture

Studies by Wileox (1939) eondusted at Dominion
Experinent Station showved a high correlation between
per oent of silt plus olay and moisture holding capaeity.
Joashim and Kendiah (1%47), vhile studying 33 Ceylon
goilas observad that a hizh correlation existed between
alay content and water holding oapasity. Jamison and
Kroth (1958) studied the available moisture capacity
in relation to texture in seversl Masouri solle. They
shoved that the availlable water capauity decrsassd with



clay and increased vith silt content, They also
observed that coarse sfilt (0,05 to 0,02 ma) increased
the available water eapacity more than fine silt (0,02
to 0,002 mm).

Vigneron and Desaunettes (1960) obtained a
g00d corrdlation between the molsture equivalent and
texture, the correlation coeflicient botmc:; the texture
and the moisture oguivalent was the highest vhen the
structure vas oompletely destroyed. Grohman nnd Medina
(1962) incicated thet the greater part of the soil
noisture avoellable to plants was neld under a tension
of less than & atmospheres and the moisture holding
capacity depenced largely on the ¢lay camtent,

Investigations on the surfsce solil £ major
soil %ypes of Hatal sugar Delts of South Africa showed
that a hizgh correlatich exists Letween field capuoity
and wvilting point moisture an the ane hand and olay and
41t plus alay omntent o the other (hud, 1962).
Israelsen sic Hansen (1962) summusrised swme representative
polsture yetaption proparties of soll: based on texture,
Agcording to then, for the textural ¢iass, ciay loan
the field capacity, wilting point axi available water
cantent on pereantnge dry weight basis range between
2331, 11=1%, et 12-16 respeatively wvith the means of



27, 13 an¢ th, Longwell gt al. (1963) working on the
moisture characteristies of Temnesss solls eoncluded
that as the oclay content increased, the available watar
holding aapncity decoreased, but the decrease was not
proportionate to the amount of clay., As the sond¢ content
increased, the molisture storage capacity decreased,

Saltey »nd Willdams (1965) ciscussec the
available modsture espscitlea and moluture Telense
erarscteristios of soils. Hodsture contents at fiold
enpuacity and at perumanant wiliing point inereesed as the
goil decame SLiner in texture, But the medium textured
8041ls held tne greatest valume of available water,
Cansrache (1765) observed high cormslation Letween clay
eomtent and fileld capacity or availlable woter eapnolity
of soils studled, Modgal (1965) shoved that a major
portion of the available water is removed wvhuen the sodl
attaing a tencion of one atmosphere and water retentivity
of the elay i: the highest while that of sand is the
lowest at a partieculsr temaion, All g% al. (1966)
presented 501l moisture tension curvea for a few typicsl
soils of India and obtained highly significant and
positive correlati-nas Detween silt plus elay content and
moisture percentauges at 1/10, 1/3 and 15 atwmospheres.

A siailar obesrvation was reported in ssveral studies



for different solls (Bubde Rao, 1960; Kandaswamy, 1961}
Varkey, 1963; Velayusham, 196%; Rabindra, 19663

Rajagopal, 1967 Bekthon and Arora, 19673 Augustine
Selvaseelan, 1970; Ramanathan, 197 and Talati gt al.197%).

Abral gt al. (1968) considered that silt was
the major factor comtributing to the moisture held at
1/3 atmosphere in soil ssmples and profiles in senmi erid
region, Clay showed a significant positive correlation
with vater content at 1% atwmosphere. There vas a linear
increass in the available water capacity with indreasing
84lt plus clay content uptc sbout 50 per cent., Neyond
this or in samples containing more than 25 per cent clay,
available water capncity tended to decrease,

Abrol and Hhumbla (1968) reported the wolsture
retention and storage characteristies of three profiles
from the University Reaearch Parm, Hissar, Availlasble
moisture ealoulated fram the surface 120 om wvas closely
related ¢to the silt fraction and the avallable water
capacity inoreased with an inereass in the 841t plus olay
aontent upto S0 per cent. The maximum availadles water
capacity resulted vhen the silt content was more than
50 per cent of the total ¢lay plus 8ilt, The relationship
between mechanical eomposition and availlable water
capacity is shown by the regression squation,
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AW, Cs = 2,62 - 0,2081 (per cent c&.gy) *
Qc@"'? (plr cent s31lt) - Qt‘?’g
(per cent fine sand)

It hag beon suggested that the purticie size distribution
ean be conveniently used to predict the availlable water
capacity of the soils.

Zaw-daltl (1970) observed that the potential
available mizture rotenticn increased quickly to¢ 3%
per cent at 30 per cent silt plus clay and then decrensed
slowly to 15 per cant at 7% per eent 241t plus alay.

nisanri (1971) investigated the influenee of
texture on same soil moisture sonstants and obszerved
that the clay content of the soil had a strong influence
on the 1% atmosphers percentage even whan the elay
percontagzs vas leas than 20, The slosest correlation
between the availadle water eapacity and the amount of
clay was ohtained vhen the elay peroentage wvas lesa than
3U0. He got a cloae correlation bhetween tha availavle
wvater capacity and the particle sise fractions of 2 - 60 u.
A aloso negative correlation was alao obtained between
the contont of 2 » 60)1 fraetims and the asount of
vater retalned at soisture tension hetwsen 0,3 and 4.3 baer,
Pandhare g% al. (197) opinad that tho depletion of
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50 per cant of availahle molsturs ocourred at less than
3 bars in certain solls, |

Moizture retenticm values at 1/3 bar ranged
from .1 5 17,5 per cent from 0 - 20 em to 160 « 150 oa
depth in Kharazpur profile whille the range iz from 16,0
to 31,1 per caent between layers of simdlar depth in
Balempuy profile (Prasad anc Datta, 197%). Aecording to
them, tne hisher values of retention and the wider range
is a functin of the silt eontent, Panchare g% pl.(19%%)
reported that as the 0lay content of the soll increased,
there was an increase in soll moisture retention at
é¢iffersnt tensions and the glayey solls wvhieh ha¢ more
than 60 per cent ¢lay recorded soll wmolzture range
greater than 10, A similar view wvas repaorted by Jovandie
and Hakl (1577).

Velayuchan and Faj (1977) found that progressive
ineropse in clsy cantant 444 not ingrease av:ilable
range of water oné they indlieated the favourable effect
of 511t content, The 1/3 amd 15 atmosphere molsture
contents of the solls vere positively correlated with
the econtent of cley, clay plus s4lt and silt in tho black
alluvial soils of Karnataka and were negatively coryelated
with the sand content, This viewv was supported by Jadhav
8% al. (1977) on a few clay loams and sandy clay loams of
Marathwada,



Olivin and Ochs (1978) observed that in soils
eontaining at least 8 to 10 per eent of alay, the
moisture cantents aorrespanding to field capaelty
inoreased linearly with clay contenti bui the available
vater content decreassd. For P¥ walues between 4.2 and
b6 (s0i) moisture tensimn Letween 15.%: and 39 bars)
wi.ter retontim wae correlatnd with the proportion of
the particles lesa than 0,02 ar ville for the IF range
L.G to 6.0 (8041 moisturs $ension hetween 39 and 980 bars),
the affect of porticlas less than $,002 mn vredominated
(Morems g& al., 1978). TDaridasen (1978) preaented the
g0oil water chuerseteoriztio cuwrves cf three laterite
profiles frovw Xazarsgod, Huttathody and Sullie, The
vatar ansracteristie curves of slaved fractions indicated
that & to 13 per cent (by wveliht) of wvater can be held
in leterite profiles between 0.1 and 15 bars., Since
these soil: contained more than 50 per cent (by weight)
of gravel throughout the profile, he conecluded that the
quantity of weter that oan bde stored in the fleld will
be only half this quantity (& to 8 per cent by weijht)
and that such a correction for the presence of gravel
in laterite soll iv necessary in caleulsting the storage
capacity of the praofile in tae fleld,



Riley (1979) presentad regression equations
that relatsd essily availmdble water (0.1 to 1,0 bar),
strongly held available water (1.0 to 15 bar), and total
avelleble vater (0.1 $0 15 bar) to sofll texture and
velues of ¢ ranzed fram C.40 %o 0,61, 0,65 to 0,78 and
0.76 t> 0,88 for three cntegories of avsilable water,

Woisids and syeecullan (1381) studied the
influence of texture sn tie available moisture of 130
senples frus 23 profiles of 11 major soils groups of
ddinge, For soil texturc yanging from sand Lo loams,
adit louuw sad Yie highest runge »f av-ilable moisture
wicreas that ranging setwesn sandy clay loan and alay,
sidty ¢lay pad the highest, Predicticn eyuations

13

relating the avallioble moadsture to bLextural seperates had

vean developed for four textural classes,

The mailn concluatns froms the adove review on
the relatix: between molgtura retention and solil Sexture
way be sumnarised as followss

(1) Boil motsture aontent at all tensions shoved
strong relation with the fine {ractions, eilt and olay.

(11) T o relatisn between available vater content
and content o€ fine fraetiona hed heen varisble, there
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being an inorease in the content of available wvater
vith increasing clay content in somo cases and a decreass
in some others especially at hither clay contants.

(241) There had besn gonsistent positive corre-
lstion between the content of silt and availadle water

contant,
Moisture retontion in relation to organic osrbon

As early as 1959, Haslbach observed an increase
in the wilting point vnlues in artificially prepared
horticultural soils with inoreasing amounts of organie
matter, 8alter - Willlems (1963) studied the effect of
farm yard manure on the molsture characteristics of a
sandy loam soil. They concluded that mmual applications
of 20 tonnes farm yard manure aere “"'rw?tos,vun
significantly increased the available wvater capsoitly
of a sandy losm soil ancd the volume of water released
at lov tensions. On the other hand, Kaja;opal (1967)
vorking on Tamil Nadu soils cbheerved that organic esrbon
content had no bearing on the molsture gonstants and
mafature charagters due to the predominant effect of
olay on the soil molszture retention, Hewas and All
(1967) found that influence of organic @arbon on permanent
vilting point was not significaznt in laterite and lateritie



soils, The same authors (1967) reportsd that on blaci,
alluvial, laterits und brownish soils that differsd in
their organic earbon content, av~ilable water and water
retention at any particular suction were higher in solla
of high organie carbon cantent. 7They also concluded
that the effect of orzanic carbon was treater in conrse
toxtured soils than in fine textured soils. FKid (1968),
in his studies ploughed farnm yard mesnure into two sandy
50118 ot a depth of 50 o, In the soil with 3 per cent
clay, the layers provided with organic matter retained
extra 5§ par cent by volume of water but water content
remained unchanged in the othey soil layers and in the
801l vith 6 to 7 per cent clay., 8imilar results wvere
reported by Runtse (1968), Bertram=on and Khodes (1939)
found that the organic matter had no influence on the
pofsture holding eapacity of heavy soils of Nebraska.

8inz- g% al. (1976) investigated the molsturs
retention cihsracteristios of lateritic soil as influenced
by organic amendpents, Thelr study revealed that the
retained mofsture was higher in soil amended by organie
azendpents than in cantrol. They attributed the Ireater
modsture retention by the amended soil to the organie
carbon content.
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A €lose relationship of organie matter content
vith moisture atorage capacity, wilting point and
avallnable moisture was reported by Loyomet (1977).
Ascording to Hollis gt al. (1977) large proportion of the
varistions in the available water and retained water
capacities is due to the difference in the organic carbon
oontent. Incubaticr experiments by Mello gt al. (1979)
showed that when castor bean meal wasz added at 20 to 100
tonnes hectare ', water retention eapscities of four
soils wer~ increased,

Riley (1979) presented regression eguations that
relnte easily available wvater (0.1 to 1,0 bar), strongly
held available water (1.0 to 15 bar) and total available
water (0.1 to 15 bar) to soil organic matter content,

The moisture retention characteristics of a

terra roasss soil of Cyprus was studied by Orphanos and
stylianov (19680), T:e field capacity determined in the
field was hichest (33.9 per ecent on soil dry weight basis)
in the top 15 a» layer but was essentially uniform (30.%
to 31.% per eent) in deeper layers. They correlated the
higher field capacity values in the top 15 om layer vith
the higher organic matter content. In a similar work om
sone selected tropiesl soils, Zusevie (1980) found that
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the permsnent wilting peroentages of eight lignht
tropioal s04ls from Venesusl: were higher in samples
wvith higher organic matter content,

Mohieln and Syeecullah (1981) stucied the influence
of organic corben ar the avnileble moisturs of 11 mejor
80dl groups »f Mhar, rgenie earbor and 1/1C snd 1/3 bar
percentages wvere positively oorrelstaed, ‘ccording to
thea, the favourable effects of organic carcon on the
availadbls moisture 13 attributed to textur-l chonges
bscauge orgenic cerbon incremsed with fine sand (0,385)
and 811t (0.194) end decreased with clay (U.397).

T2 suamoriss ths main @onclusimng frou the review,
it wvas gen=r-lly obseyvad that moisture rstantion and
content of svolleble water were positiwvely correlated
with the orgernic earbon emtent, Howewver, there were also
reports of s luok of such a Talation precumably because
the favournile effect of orgenic watter was masked by the
dominent riffact »f the echitont of the fine fractions and
also beesuse the inherent €ifference 1in organie carson
ettt vas asaocinted with textural Siahges.
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MATERIALS AL MUTHODS

The study was conducted in the Callege of
Borticul ture, Vellamikkara during the period from
April 1981 to May 1982,

1. Bos}

Five laterite soil series established by the
soil survey wnit of the Department of Agriculture were
sslsated for the study. Threo profiles from esch sxil
series located in Cammanore, Caltcut, Trichwr, Kottayam
and Triv-ndrum distriots were collected. In Cannanore
district, the seriss selected was Arathil loosted at
Pariyaram, in Calicut district, Xumnamsh:alan saxies
at Malappar-aba, in Trichur distriet, Vellanikkora
series at Vellanikkara, in KoStayam diastydct, Arpukkara
series at OGundhinager and in Trivandrua distriot,
Irivandrum series at Sreekaryam., ‘brphological desgeris
ptions of the typifying pedon of each series are given
in Appendix 1.

2. Bappling prosedure

Pite of 1.5 B depth were dug at the thres
different locations of each of the five seriss of
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laterite soll. &oil samples were collected by
soraping the sides of the pit at five depths via,,
0=30 em, 30~60 om, 60=-90 om, 90=-120 em and 120=150 on
and thest samples were used for moisture retention
stucies,

Bulk densities of the soll at different
depths veare found out using core samplers of 10 en
length and b cz diameter, The core samplers were
hamsered into the soil from the top of the pit
vertically down after removing the top 5 on soil layer
of each depth,

The gravel percentage of sach sample was
determined separately by weizhing the 2 m sleved
soil fraction snd gravel, of the samples taken for
bulk density deteramination after ovwen drying.

3., Holsture yetention measurements

Molsture retention studies of the collected
801l samples passing through a 2 za sieve vere nade
at G.3, ¥, 3, 5, 10 and 15 bar pressures using the
pressure pl:te apparatus. For this, the samples vere
saturnted overnignt in rubber rings :nd placed in the
pressure plate till they reached agquilibrium with the



applied presgsure (v to L8 hours), The modsture
eontents of the samples in squilibriunm with the
appiied pressure were then detorained by gravimetrie
mothod after drying in en eleotria oven at 105°=110°C,
One bar pressure plate vas used to deteraine the

field capneity and fifteen bar plaote for the rest,
Hoisture retention studies were replicnted thrice for
sach sample, The modsture retentiorn of sravel from
these samples was seperately found out at 0,3 and 15
bay pressures by a procedure similesr to that of asoil,
Ones sanple of gravel from each sample was used for
this purposes The overall mean retention by sravel
wvas then easloulated, The moisture retention by the
8041 at 0.3 and 15 bars including the grawel was found
out by incorporating tae mean retention of gravel at
0.3 and 15 bare along vith their proporti.nate countents
in the soil., The moisture yetention at 0,3 and 15
bars including gravel on volume basis wag oalculated
by multiplying the values on weight basis inecluding
gravel with the bulk density of the sample.

k, Determinatinn of available water

Available water of the soil samples was
determined by finding the molsture held detween 0,3 and



15 bar pressures. The avsilabtle vater content of
the sieved soils wvas determined on weight basis.

MHodzture retention by the soil including
gravel at G.,]) and 15 bars was separatoly calculated
from the vater retentiaon by the sieved soil, its
proportisn, the mean retention by gravel and its
proportion. ’These retention values wvere then
galculated on valume basis by ol tiplying the water
retentions of these vith the bulk density of each
sasple, The avellable vatsr content on volumwe baais
was {inally oolowiated as the difference in water
guntent at G.3 and 15 bars on volume basis,

%. Partiale size dlstribution apalysis

Internaticnal pipatte metnod as proposed
by Piper (1942) was used to find out the mechanieal
eomposition of 2 mm sleved scil fracti-n, The
particle sise distridution including zrsvel was also
found out by ingorpornting the weighte of gravel
and sleved soil of emch samle,



6. Determination of organic carhon

Organic earbon cantent of the 2 mn asleved
804l samploep was determined by Walkley and Hack
method (Jackson, 1958),

7. Statisticzl analysis

Multiplie re ression analysis as degoribed
by Snedecor and¢ Cochran (1967) was comucted to
gorrelate the organic carbon content and texture,
with the moisture ret=ntion capacity of the sieved
sodlles. Predicticn models were developed to predict
‘the fielé eapnodty and wilting covefficient of sieved
fraction in laterite soils froum a knowledge of values
aof organic carbon and texture, Molsture cnaeracteristie
curve was arrived at for laterite suil from the mean
mofisture retention of all the samples, From the
ealewlated valuez of water content including gravel
ain wedght basls at G.3 and 15 bare, correlation
coefiiclents of water content at these tensions,
omtsnts of gravel, orgsnie carbon anc othar soil
fractions wexes separately wvorked out, Prediction
equations for predicting the water ocontents at these
tensions from those componenty were also arrived at.



)eruztﬁ




RRSULTS

In this chapter, the results of the present
study are giwen,

4. Moisture retention by profiles
1.1 Mofsture retention by the 2 mm sieved soils

Data o the moisture yetention values at six
different tensions varying from 0.3 to 15 bars are
presented in Table 1. The data show in zeneral, a
trend of decreasing molsture retention with inereasing
tansion., The mean modsture peresntage at field
capsaity vas 25,2 and the mean wslues for the different
series varied from 16.1 to 29.k, Similsrly, the mean
permanent wilting point was 19.M and the range of
mean velues far the cifferent series vas from 11,6 to
23.6. On the othier hand, ths percentage of aveilable
vater ranged betwesn 4,5 and 7.8 with the mean value
of 5.8,

A compariszon betwesn the series showed no
conaistent remarkable difference in the moisture
retention bhut for the Arpukkara series in vhich the

23

mofsture retention wvas comparatively low at all tensiuns,



Tabhle 1.

Moisture retention by 2 mm steved soll (percentace by weliiht)

a) Arsthil series

Levth So01l moisture tension (bara) Avall-
§ p Ihl‘
- 0.3 1 3 5 10 15 water
- g%og 23- 25‘ 253. 2;? 2%: 502
R mt @ oZp o2 o= 2y O
120 =150 27.9 32 3 26 e X2 23.5 DN
Meun 29.1 26.9 27.2 .3 2,2 23.6 GeS
b) aman-n;:alas series
Depth 8011 moisture tension (bars) gﬁl-
- C.3 1 3 5 10 15 vater
0 - o‘ 28. 06 22. 2108 29:7 8‘
- g 2’?'9 2&:% ggch 02 23:8 23:3 7&
E B Er o 39 23 o=
120 -150 27.3 26. 1 23.4 2.2 21.1 20. 6.
m 29-" 2?. 7 25.5 23;9 @.5 21 .6 7;8

')
P



¢) Yellanikknysz series

e Soil molsture tension (bars) Avalle
Depta able
o= 0.3 1 3 5 10 15 vater
0 - ‘7‘ 16.& 15.@ %.2 ’305 ‘3.? "".7
- g mog 1 09 ‘9.’ ’8-6 1?*5 f?ﬁa _eo?
- g o PR | &.5 2201 » 20; :e
w -' - &02 2305 22‘6 i 20.‘0 5
120 150 26.3 2k 23.2 23.% 21.2 212 Bet
Nean 23.2 21.9 20.7 20.2 18.7 18.5 b7
4) sypukkore series
Depth Buil molsture tension (buvrs) :;1;:1-
b 0.3 1 3 5 10 15 wator
G - ‘2'6 918 8‘6 803 703 ?’3 *"%
- & 13.8 13-; 11, 11.0 10,8 10.3
- ” ‘ 07 :ga ﬁ.& ’309 ‘30’ 12‘ 9
120 -iﬁﬁ &-3 '90? 1 01 ,?.7 ‘6.~' 1603 cﬂ
Mean t6.1 %.6 13.2 12.8 11.9 11.6 L5

()



e) Trivandru sorics

8041 moisture tensian (bars)

Depth Avallable
O - t‘ 2301 20‘? 13'7 18‘5 19:“ 6;@
- ﬁ gg.g 27.% g.z &b 23. 21, 6.6
- m 270 26-“ A og 2‘*.2 23' 2’: 6"
X0 -120 29.1 27.2 25- :‘.""9 207 22.3& 607
120 -15C 29.7 27.9 26.8 25.9 .9 231 6.6
Bun 28,1 25:‘* Q'hs? 2333 22.7 21.7 6vt
f) Overall zeun modsture retsntion by the 2 mu sleved fractions at
different tensions (percentage by weizht)
Depth . 801l misture tension (bars) 523:}310
u
6.3 1 3 5 10 15
0= a 23.% 2%1.6 19.6 16.1 17.C 16.8 6.6
- ] 23 21.9 20.6 19.g 19. 1 oM
- w 2‘}'6 2"-. 2209 21.7 20& %a‘ 5&5
m “‘m 2597 2‘*.6 2301 22.0 20.9 20.0 5-7
120 -150 26.7 25.3 23.5 2.7 21.6 2.9 5e8
Hean 242 23.9% 2282 20.9 20,0 1903‘ 518




i)
-3

Hhen the Sension was inoreased frum O, 3
bar to 1 bar, 22.15 per cent of the %otal available
vater vas removed, while 28.55 per cent was removed
vhen the tension was ralsed from 1 %0 3 bhers.
3imdlinrly, wvhen the tension was inoreased from 3 to
5 Dars, 20.76 per cent of the totael avsilable water
vag removed and 17.6 per cent of the same waas depleted
vhen the tension wvas changed from 5 ¢5 10 bars. mly
10,6 per cent of the totsl avallable vater was
depleted vhen the tension was inoreamed from 10 to 15
bars. Thus 41t can be observed that most of the
available weter was removed vhen the pressure reached
3 bars (50.7 per cent). M attempt wans made to arrive
at a suitable prediction modsl for moisture characteri-
sation and of the seversl models tried, an expmential
quadratis one was found to be the best fit for the
sieved frastion (Fiz.1).

A oomparison of the moisture retention at
ifferent tensions with depth shows that there was
a trend of progressive increase in the mean values
of field eapacity ent peruanent wilting point while
the avzilable water was more in the topmost layer of
the profile. This trend was however not consistent.



[ P2 Ryl
.

=y

e

L2 7 oo

S 0 PO

-

-
-

b

CoMd e d v/

Ut L B WA LT PUCE™

FUG e DPIONETTOIRL 7 N e A TEIRISTIC GOV E3M% it g

ZT) SIEVITU  FIRACTION (N L IT BT 50,

DESTErTIAfext e v,

‘ | x O evead g v

A& N 7 2 BRI~ O OITEB T 4 O OGS L

\ RY“=0.97

iapt

FIS

Al ™~

.
Y

o -] B

QN TP IONE TS TIUSEEHON el



The trend was nearly the same in all the five
sories exoepting Arathil series in vhich the reverse
trond vas noticed in the case of moisture retention
espacially at low tenaiong and in the case of
percentage avsilable watey,

1.2 Moisture retention by gravel

Btudies on the moisture retention by gravel
vere uade at 0,3 angd 15 bars enly. The data for the
five series sre presented in Table 2a, b, ¢, d, @
and overall mean in Table 2 £, The molsture contents
at these tensions were much lowver than thoge of fine
frastions. Yet, there was a decreass in moisture
retention with sn increase in the tension, The overall
Bean moisture percentage at 0,3 bar ves 8,8 while the
mesn veolues for the different series were betwesn
6.1 ond 12,9, Similsrly, the mesn moisture percentsge
at 15 bars ranged from 5.2 to 9.2 for the different
series with an ower:-1l wesn of 7.2. The mean
aveilable wvater content in the gravel wvaried betueen
0.7 pear cent and 3.8 per cent for the different
sories vith an overnll mean of 1.6 per cent,

A easparison bHetween tho series showed no
cmapiouous differende in the molasturs retention by

gravel.



Tahle 2, Moisture retention by gravel (pasrcentage by
wveizht)

a) Arathil series

804) modsture tension (bars) Avalle
Depth able
on 0.3 's wvateor
0 - m &.8 803 0.6
3 « 60 8.7 6.7 2.0
w - 90 7.3 509 1*"'
90 «~120 7 6.7 0.7
120 -150 10.% 93 1.2
Mean 8.5 7. 1.1
b) Kwmnammgalen geries
Depth 801l moisture tension (bars) Availe
on able
0.3 -1 water
0 - ” ‘h? “"1 0.8
30 - w 50” "07 007
60 - 90 7.8 6.9 0.9
90 «120 7.9 60“ 1.5
‘20 "’50 “‘06 ““ 0.5
Mean 6.1 5.2 0.9

AN
Ty



¢) Vellanikkars series

S04l modsture tension (bars) Availe
Bgﬁx able

ﬁﬁs 15 wabtey

0 - 3° 602 xh9 1&“
33 - 860 ?99 6-0 “19
60 -~ 90 2.9 8.4 1.5
% -120 9.7 8.6 Yol
120 «1%50 11.6 10.2 T

4) aArpukkera series

8011 moisture tension (bers) Avatl.

Depth able

on 0.3 1" watery
0= 30 6. 5.9 0.5
30 ~ 60 6.5 5.7 0.8
60 - 90 8.1 7.8 0.3
” «120 6-“' 5'7 007
130 "150 802 6&8 "“

Nean 7.1 6.0 0.7

20



o) Trivandrum series

mém 8041 motisture unqian (bars) gﬁb
- water
0.3 1%
0 - w . 9g9 6‘9 30‘0
” - “ ’208 9-] 3‘5
6 - 90 13.8 2.9 3.9
% -1& "a’ 3.6 2‘5
120 «150 17.3 1.3 6.0
Nean 12.% 9.2 3.7
f) Overall mean retantion by gravel
m&ﬁx 8041 molsture tension (burs) :hv::h
6.3 15 watay
0~ 30 73 59 L
30 - 60 8.3 6.5 1.8
60 « 90 P 7.8 1.6
% «120 8.5 7.2 1.3
120 ~150 0.5 8.4 2.0
Mead 8.8 7.2 1.6




An inorease in mean retention at the two
tensions, and in the percentage mvailable water was
observed with depth, However, a comparison with
the mean values of the «ifferent speries incicated
wide variations &n the trend and it may be conclwuied
that the observed cifferences in the overall mean
valuec wvere only incidental.

2. Boil properties
2.1 Organig card>on

Data on the org:nio earbon percantages of the
five series and their overall mean contents are
presanted in ¥=hle 3,

The overall mean organic carbon content was
0.65 per cent while the mean vslues for the differsnt
geries r:nged between 0.55 ~nd 0.95 per #ent, The
organic ecarbon percentage was ths highest in the topmaost
layer of 0 to 30 om in all the serics and 1t decreased
with depth. The owerall mean organi¢ oarbom contant
of surface layer (0 to 30 om) was 1.30 per oent vhich
dropped t0 0,33 pesr cent at the lowarmost layer
(120 %o 150 em), Though, in the carbon contant of the
lovest layer tnere was little differcnce between the



Table 3. Organie carbon contents of the differsnt saries (percentage)

Depth Arathsy umasman- Vellanikkara Arpikkars Trivandrum Overall

series series series nean

on series seriss
0 - w 2,30 ‘a% ‘005 6079 1.28 ‘.w
m - 60 1¢* Gt73 0.55 0.50 90‘"5 0¢ﬁ9
60 - m 0-58 0.‘55 3:‘“8 0.'50 Qtﬁ Gosg
90 ‘1” ﬁom ﬂobs 0.& 0.“ 0.35 Go"‘
‘30 "150 90 3‘ 0. 33 00 33 0‘} ﬁoﬁ 9033
Mesd 0.9 . 0.63 0.55 0.55 0.56 0.65

(%)
W




serias, thet of the surface showved variation fyom
0.79 per cent in Trivandrum series to as puch as
2+3 per cent in irathil series,

2¢2 a) Toxture of 2 ms gleved fraction

The mechanical composition of the 2 mm sieved
80il fractisn of the different gperies and their owverall
mesp ave pressnted in Tanle I,

e moan clay content of 2 mm sleved soil was
k1,8 per eent vhile the mean values for the different
series ronged between 31.9 and 53.1 percentages.
S8imilarly, the me:n silt cohtenta for the different
series varied from 8 per eemt to 17,6 per cent with an
overall mesn of 12,5 per csnt, D=ata on the fine sanc
contents ghowved that itz mean content varied hetveen
17.5 per cent and 31 per cent while the mean content
wag 23.6 per eent. As in other cases, the mOsn Coarse
sand eontent also showed variation and it ranged fronm
11.7 per ecent to 28,9 per cent for the different
series with 1ts over:ll content as 22.9 per cent,

The textural varistions between the seriss were not
congpicuous and consistent,



o
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Tadble &, Toxtural aawosinmatmauumd sol)

(porcentage

)

a) Arathil series

mﬁh Qay e sand  sand class
0«X% k;.‘ 18.% 20,6 ’7«" Qay loam
Y - 60 b3.3 LR 23.6 .7 Qay lomm
80 - 90 1.0 2C.k ‘hts 3.3 Cll:
90 -120 9‘:5 16.9 131 150’ may
1“ -150 ”09 1309 ‘5-3 7.8 G‘lﬂ'
Nean 53.1 17.6 17.% 1.7 W
b) Ramnanangalan series
Depth Clay 24xt Pine Conrse Textural
o sand #and class
0«3 e o 20,9 1.1 13.5 CQay
.8 5703 13.3 ‘7.5 1.0 Clay
60 - 90 sh .8 3.5 184 29,2 CQlay
90 -1320 5307 €n3 19‘9 211 may
120 «-150 51.7 B4 23.3 18,9 Giay
Heoans 51.9 1€.% 0.1 18,0 M




b

Fine Coarse Toxtural
Depth Qay 811t sand  sand  class
0«3 39&“ .0 22.0 2,06 Clay loanm
” - 60 hsos 16¢° 16.‘0 30;‘ 31&7
6 - 90 0.6 .2 2.6 a7 Clay loan
Nean 39.9 13.1 199 271 Clay loam
d4) Arpukkara series
Depth Cleay 841t Fine Coarse Textural
on sand s=nd classe
0« Y 17.3 75 37.0 3803 Sandy loam
3 - & 26,0 7.9 33.2 2.9 Sandy clay
doem
60 - 90 ”t? 1.9 28,7 .8 ;"&” olay
120 ~150 47,2 5.3 &, 234 Sandy clay
Nean 31.9 8.1 31.0 28.9

Sandy olay
loam




e) Trivendruz ssries

Depth Clay 811t Pine Coarse Textural

(- sand aand class

0= 3’ “’2.’ 12-6 28.1 ‘7:2 3&'&” u“

30 -~ 60 3303 3.7 30,7 21.8 m Cll:
loan

60 - 90 27.8 .5 29,1 28.6 §w elny
oD

120 150 36.2 10.% 3G.1 23.2 Sandy olay
loan

Mean 32.3 134 29.3 2.9 Sandy c¢lay
loam

f) Overall mean textural cceposition

Lepth Clay 811% Fine Cosrse Texturel
on sand sand olass

e X 7. ™,? 5.8 2.1 Clay ioam

30 - 6C k°.9 12.7 #"‘03 2.2 (':lay ioan

60 - w ‘03.8 12.9 @03 21-3 Glny

9 -120 3#.9 12.8 23.3 2.9 Clay loam

Mean h,8 12.5 23.6 22.1 Clay loam




O

A comparison of the contents of fine
fraotions (elay plus silt) in different series showed
tiat the Arathil series contained the highest amountg
(70.7 per cent) with the Arpukkara series the lovest
(40,02 por cent). The overall mean contents of fine
frretions showed an increass in their contsnts with
depth while there was no eangistent trend of change
vitii depth for the c¢ifferent series,

b) Particle size distribution including gravel

The particle size distribution incliuding
gravel was alzo fo2und oul ny incorporating the weights
of gravel and sileved 304l of each saple. These dnta
are presented in Table 5.

The contents of gravel varied from 40.8 to
83,k per cent while the mean of all the series was
62.5 per cent, The Rmmnazangalam series showed a
conparatively higher content of grawel (78,3 per cent)
vhile the reverse vas true for Arpukkaras series (53.2
per oent),

2,3 Bulk denpity

Dats on the bulk density values for the
different series together with their over-ll mean



Table 50

Partiecle sige distribution including gravel

(poreentage)

8) Arathil seriss

SRS
LA

Depth Clay 811t Fine Coarse (Urawvel
o sand sand
0«30 18.6 7.6 8.6 6.9 579
m - w '902 Ba‘ ’609 5.9 %19
60 - 90 17.2 ﬁ.§ ‘*05 0*9 70:8
90 -120 156 L 3.7 b3 72.3
120 -150 16,9 3.0 N1 241 735
Memn 17.5 6.0 6.4 kis 65.9
b) Nrmasangalan scries
Depth Clay 841t Fine Conrse Gravel
o send sand
G - 36 1005 ’*09 5" 3-3 %.‘
¥ - 60 1.3 k 3.5 2.1 79.7
60 -~ ” 9‘3 9.6 3;0 309 830"‘
90 «420 10.7 1.9 h,2 .5 78.7
120 -15¢C 13.6 1.6 6.1 ko9 73.7
Heoan 11.% 2&5 ko"’ 3;8 78:3




e¢) Vellanikkara series

Depth Clay 811t Fine Coarse Gravel
cm sand sand
O - 30 2306 8.2 1203 1500 "5008
30 - 60 19'9 “08 901 13.6 5205
60 - 90 16.5 5.9 7.9 9.7 59.9
90 "'120 1607 807 11.6 1203 5009
120 -150 1.9 3.1 4.8 7.4 72.9
Mean 17.7 6.2 9.1 1.6 55 o+
d) Arpukkars series
Depth Clay S11t Fine Coarse Gravel
cm sand sand
0 - 30 9.1 3.8. 18.9 19.7 48.6
30 hd 60 1206 309 16.2 16.9 51.2
60 - 90 15.3 5.7 12.7 10.4 55.9
90 -120 15.9 3.6 1.8 11.6 ch.1
120 -150 19.5 ER 10.1 10.6 56,4
Mean 1M k.1 1.5 13.8 53.2




e) Trivandrum series

Depth Clay sS41t Fine Coarse Gravel

om sand sand .
0 - 30 17.9 5.7 12.3 7.7 56.6
30 - 60 11.8 5.0 10.6 7.8 6.9
60 - 90 9.6 6.1 12 11.9 60.0
90 -120 10.3 7.1 13.9  18.1 51.9
120 -150 12.2 3.5 10.8 8.2 65.3

Mean 12,3 5.5 1.9  10.7 59.7

\
\

\

i
e

f) Overall mean particie sige distribution including gravel 7{ .

Depth Clay s11t Fine  Coesrse Gravel |

om sand sand i
0 - 30 15.9 6.1 1 105  56.0
30 - 60 *.9 5.1 9.3 9.9 60.6
60 - 90 13.6 L,9 8.1 7.4 66.0
9% -120 13.8 5.2 9.6 10.2 61.6
120 -150 *%.8 3.0 7.2 6.7 68.4%

Mean 1’4‘06 1*.9 9o‘ 8.8 6205
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for the whole samples are presented in Table 6.

e highest mean bulk density of 1.89 g co™ !
vas noted in the Xamasaninlam series where the gravel
content wvas comparatively high, In all the others,
it vas in the range from 142 g 00~ 1 ¢o 1.60 g ec™ ',
The overall mean bulk density for the entire samples
woTked out to 1.5 § 60"V, Lack of a cunaistent change
in bulk density with depth wvas also observed,

3. Modsture retention ineluding gravel
3.1 Modstur: rotantion and avallable uanter including

gravel an weight basis

The grave)l fraetion was separriely run in the
pressure pl-te apparatus and the mean ret:ntion of
moisture 2t 0.3 ond 15 bars wvas found out and the
aveilable water wvas also deternined., l!obilsture retention
at 0.3 and 15 bars and avnilable water contant of soil
including the meem retention by zruvel on weight basis
vare caleulated from the overzll mean retention by
2ravel =nd from individual values of gravel contents
of samplea, The data for the cdifferent series are
presented in Tadble 7.

The mean content of availeble wvater was 3.4
per cent, with .l per cent and 14,3 per cent as the



fable 6. Bulk densities of the different series (g co™ 1)

Kumnaman- Vellani- Arpukkara Trivendrus verall

Depth Arathil galam kkars series geries mosh
o series series saries

0 - ” 1.& 10& ‘0“3 ‘o§7 2.52 1053

w - 60 1.“0 ‘.72 1.60 *-33 1053 '052

60 - 90 1.9 1.96 1.66 .33 1.4 1.50

1& '159 ‘M 1-75 1058 "tn.‘ ‘¢39 ’052

Nean 143 1.89 1.60 142 147 1.55

A




Table 7. Modsture retention inecluding sravel on welight basis for differemt
series (percentege by unig,ht)at 0.3 and 15 bars

e Arathil series Rimnnanan alas series Vellanikkara series
om 0.3 1% Availatle 0.3 15 Available 0.3 1% Available
uatey wvatay water
0 - g 5 01 'z 13'3 10.6 20? ‘“01 ‘10"’ go?
ok SR S - I A« B~ S~ B
120 -150 14t D 2.5 13.6  10.7 2.9 13.6 1. 2.6
Hean 15.7 12.6 3.1 13.2 10.3 2.9 #.8 1.7 3.1
(Contd.)
Table ?7 (Cantd.) ,
Depth Arpukkars series Trivandrum series Overall mean
om
0.3 ] Available 0e3 15 Available Ge3 2 ] Available
water wvater vater
10‘ » .2 1 8 ‘20" .k *l mﬁ 6
ﬁ : w3 &2 33 ? 3 é’é o S 5 4 20
R I AR B+ B
120 -159 8 0k 3a2 15 S 132 3.3 .2 11.3 2.9
Nean

1.9 9.1 2.9 16.6 12.8 3.7 b 1.3 3.1

pi
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mean moisture retention at 0,3 and 15 bars, respe-
etively. Though the available water content wvas
comparatively higher in the top O to 30 om layer of
all the serieg excepting Trivandruz and Vellanikkara
seriez, there vwas no cansistent change in the moisture
retention values vith depth, The mesn available wvater
percentage rinzed from 2.9 to 3.7 for the different

series,

8imilarly, the moiature retention at C.3 and
15 boars also shiwwed varliations for tae different
series, Thic varlstion gt 0.3 baxr was between 11,9
per cent and 16,6 per cent while the sames at 15 bars
wvas between: 9.1 per cent and 12.8 per vent for the
¢ifferent series,
3.2 IMotsiure retention and availsble wateyr ineluding

gravel on voluse basis

Molsture retention and available water on
volume Yasis inclucing the retention by gravel ware
found osut by multiplying the carresponding valuss on
weli ht basis including retention by grawel of the
sapple wit: the dulk density of each saaple. Data on
these are furnished in Table 8,



Tahle 8, Moisture retention including gravel on volume basls for different series
{percentaze by volume) at 0.3 and 15 burs

bepth Arrpthil geries Runnapangalas gerics Vellunikkara series
P
n 0.3 15  Available 0.3 15 Availadle 0.3 15  available
uater vatay watey
Q- . 18.% 5e .8 18.7 Gel 20. 1%, 0
® ae  Joe 68 2.8 162 L6 22. 3 i 3.?
e B b S Nt % S 3R -
150  19.9 6.5 322 23.9 12:8 51 21 3 f .0
Nesn 2 b 18,4 h.3 23.9 18.6 5«3 23.8 18.9 b9
Table 8 (Contd,)
Depth Lopizkara series Trivondrus series | Jverasll mean
o
Q.3 15  Available 0.3 ¥ ivailadble 0.3 15  Avallable
water 7 wvater wier
0 - ‘6:“ “1"‘ S.G ?‘o’ 18¢8 5. 221, ‘606 ‘Q
- %.9 11 2,0 19.0 g.g 21.3 17.% E.z
-~ ” 16;2 ’203 - ?#.3 ’ ~02 c3 22&6 ¥ '? ‘.’.’
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he mesn cantent of available water was 4,9
per cent, with 2.4 and 17.5 per cent as the mean
modsturs retentic at 0.3 and 15 bars respeoctively.
Thou:h the available vater content was comparatively
higher in the top 0 to 30 om layer of all the series
exgepting Trivandrum and Vellanikkarn series, there
was no ennsistent change in the moisture retention with
the depth of the profiles, A comparison between the
mean velues of the cdifferent series showed variations
ranging fram b £0 5.5 in the percentage of available
water on volume basis. The moisture retention at
0.3 bar ranged from 16.8 per eent to 2.3 per cent
wiile the same at 15 bars was vetween 12.8 per cent
and 18,9 per oent.

L, Corprelation studies
k.1 Relation of water content of sieved soil on

wvolsnt basis with organie carbon and texture

- FRegults of the correlation studies of mojisture
percentages at different tensions of the 2 sieved
frootions vith organic carbon and testure are pressnted
in Table 90

The alay fraction ghovwed signifieant positive
correlation vith the mofisture contents at different

I

I



Table 9.

Correlation cooefflicients of moiature percantages of 2 mn sieved

8011 at different tensions with organic carbom and taxtural froetions,

Yongdimse Irganie Clay 811t Fine Coarse
(bars) carbon sand sand
0.3 C.13% 0.k 3160 0.0178 ~0.4615%+ .0 LE70%e
0. 1508 OJe7Qe 0. 35300 RS L =0 0 g52ee
3 Ou t? O gupee 0. ™80 “0LB67%e 0 hE59ve
] 0.000% 0.k 300° 0.2830% O NG88es .0, 306hee
10 0.0290 0.% 380*+ 0.3370%*  ~0.3662%%  -0.M200%¢
L C.03% 0.5022%e 0.31780* «0.5531%* <O, 7290«

s+ Bignifioant at 1 per cent level

8%



tensions and the sams trend was shown by silt

fraction exeepting at G.3 and 3 bara where the
relntionship was not significans, The coarse fracticns,
fins aam.!'; ant cogrse sand ahowed significant negative
correlntions with thie molsture retention values at

all tie tensions. TIne éarnlauom between the
aolsture retention vnlues at different tensions and

the organic earbon were not signifiesnt at any of the
six tensions from 0.3 t> 15 bars,

Preciction emquntions were dewelosed to prediet
the moisture pereentage at 0.3 z2nd 15 barz from organie
carbon content ~n¢ Sexture of sleved fraction., These
ecustions are presented below, The analyses of
variance are  iven in Appendices 2 and 3.

a) Moisture pereenta e at 0,3 bar (Y,)

Yy = =~ 80,9688 « 0,767 Xy ¢ 1. 1465 P 1.2407 Xy
+ 0,897 m, + 0.9429 x5 (R® = 0.38)
b) isture percentage at 15 bars “2)
Y, = = 12,9880 ~ 0.3575 x4 + 0.4033 x5 + 0521k Xy
¢ 013 1, + 0.27% x5 (RF = 0M1)
vhere x4 = Organic ¢-roon per cent
Xy w (lay por eent



Xy = 841t per cent

%, = Fine sand per cent and

g = Conrae sand per gent
L,2 Relation of wvater content an weight basis

Foebeting o qpi oveente otmen, sievs

Inter correlatims anong Sextural geporates
including gravel, orgenic carbon and moisiure retention
at 0.3 and 1% bars vere vorked out and are presented
in Tables 10 and 11, The wmolasture percentages at 0.3
ant 15 bars shiowved algnificant positive correlatiunsg
witi. the fine fractions (clay and silt), The gravel
showved adinificunt negative correlationg with the
molsture content at both the tenzions mrxt the effeots
of gozrse sand gnd fine sand were none-significant.
83241 nrly, the influence of organic caroon was also
non-signific-nt at both the tensicns.

ALl the companente except the organie carbon
shoved zignific-nt nez-tive corrvelations with the

Lravel eontent,

Preciction eguations were developed to find
aut the motsture retentinn st G, 3 and 1Y bars utilising
the date of orzanie carbon snd particle size separates



Table 10.

and tezxtural separates incliuvding gravel.

Inter oorrelations of mofisture content at 0.3 bar vith organic carbom

Modsture Orzanie o 841t Fine Coazrse Gravel

perosntage carhon -8y sand gand

at 0.3 bar
;’fr":;f“w 1.0000 0.1579 0.3273%%  0.6525%  0.1917 0.C8A 0032100
st Ge3 bar
Organie 1.0000 C.1202 Oe tH20 -0.0189 «0.0735 =5 JOME7
earbon
Clay 1.0000 0.14838s Q. 1705 0.1022 -0, 6219%®
st 1.0000 0.0 380 03530 0,7203%»
Fine sapd 1.0000 (. 7885%* «0,80 9%
Coarse sand 1.0000  «C.7559e
Gravel 1.0000

¢ Significont at 1 per cent level

[S



Table 11. Inter correlations of mofsturs content at 15 bars wvith organie carben and
textural seperate: ineluding gravel.

¥oisture Orgsnic Clay 811¢ ¥ine Coarse

percenta ¢  carbou a’ . Gravel

at 15 bers sand Sand
Pisture .
p:fggntasc 1.0000 0.0910 05500 T 5760 0.079 «{,0213 «0,.3169%+
a
Jrganis 1.0000 0.1202 0.1420  =0.0189 ~0,0738  =0.0h87
w 1.0000 00’083&‘ O 17“5 0. 1022 -0.6219“
8¢ 1.0000 30&839‘ (e 5”‘ 43-»?203‘"
Fine samd 1.0000 0.7835  «0,8249%e
Coarge sand 1.9000 0,755
Gravel $1.0000

s Simiricant at 1 per cent level



ineluding gravel for laterite soil, These equations
are ziven below, The analyses of v-rianos are given
in Appencdices & gnd .

&) Moisture yetention at 0.3 bar (!1)

1'1 s - ﬁ&.ﬂf‘}‘t + 0-2558 ;‘ * 0.%1 12 + 1.27 ‘3 +
0.756 M, + 0.752 %g + 0.7% xg (R¥ = 0.49)

b) “oisture rotzution at 15 bars (¥,)
Xy = a6 ~ 0156 Xy * 0,023 %, ¢ O, H26 x5 -
0e173 B, = 00489 X - 0.0503 xg (72 « Ch1)
vhers,
Xy ® Grganie earbun per cent
X, = Clay per eent
x; = 311t per ¢t
%, = Fine sand per cent
Xg = Coar=ze sand pey gent and
3, = Grrvol per cent

S. Availsble vater on volume bnslz for different depths

The osuantity of avallable water on voluse
basis for varying depths and gravel contents have been

worked out based on the mean av-ilstle water content



Tahls 12,

Caleulatal avallable water content on volume basis for different depths
ané grawel contents (om)

Grawl content (per cemt)

Dept: aof
soll 10 20 30 ko 50 60 7% 80
30 209 2.30 2.10 1.91 1.71 1.52 1.32 1.13
60 b.99 L .66 ho29 3.82 3.43 3.0 2485 2.26
% 7.48 6.98 6.31 5472 5ot h.55 3.97 3.38
120 9.97 9.31 8.1 7.63 6.85 6.07 529 L5
150 1206 1.6+ 10.52 9o 54 8.57 7.59 6.62 5.0




and mean bulk denaity of 1.5 g ce™', Mese data
are presented in Tahle 12, It wuuld be observed
from the Table thsat the availlable water contents on
voluse basis to a depth of 150 0a are 12,46 om and
5.6 em for sodls having gravel contents 10 per cent
and 80 per cent respectively.

»
.,
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DISCUBSION

The rasults obtained in the study are discussed
in this chapter,

The solls selectec for the stucy included those
from fifteen typical laterite profiles covering five
districts of Kersla. Ihree profiles each from a soil
series established in » district were utilised for the
stucy. BSazples were drawn from five depths at intervals
of 30 om from each profile. Molature retention studies
of 2 m sicved fraction were oarried out in triplicate at
six tensions in each sazple.

Data on the moisture petention values at different
tengions from 0.3 to 15 bars are presented in Table 1.
There was n» 7eneral deoreasing trend in the retention
values with ingreasing tension. As expected, a progressive
degrease 1n the quantity of water extrncted with inerensing
applied pressures was noticed, There was little consistent
difference between series or between depths in the profile
in the extraction pattern. As such, the values were
pooled snd the overall mean values are pressnted (Table 17),
A prediction squation was also arrivec at and a quadratis
model bDetwoen poll molature tengion and logarithm of
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molistur: content was found to be the best fit, The
graphicsl presentation 4a given in Fig. 1.

With the objective of precicting the gravimetric
water content of the sisved fraction of the soil with
the eontent of organic earbon and texture, correlation
coefficients were worked out between water cuntent at
Ce3 and 15 bars and tho content of organic carbon and
textural constituenta, Data presented in Table 9 indioste
signifieant positive correlation between clay contents
and moisture contents at both the tensions. In tie
case of allt, there was signifieant positive correlation
at 15 bars only. The correlation between organic earbon
and moisture retentiur was not signifiesnt and those of
fine sanc anc conrse sand with retention ware significant
and negative, As the organic cclloida contribute to
moisture retention, significant positive cofrelation was
expected vith the organie ¢arbon ¢mtent. The lack of a
significant correlation praobably indicates that the
total orgenic matter content of the soll tested was so low
as to exert significant influence on reterntion and that
it is being magked by the over ricing effects of olay and
silt. In the case of silt, statistical aignificance wvas
noted only =2t 15 bars indicating again the ¢daminant
influenge of clay at lower tensiuns,
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One notable feature of the moisture retention
by the soil under study was the relatively high water
content at 1Y bars. Based on mechaniexzl analysis, the
8o1) was Zrouped under the textural class, clay loanm.
The reported standaxd v:lues for the gravipetric vater
content of thiz textural class for fleld capacity and
vilting eoefficient are in the renge from 23 to 31 and
11 %o 15 per cent and the overall nmean retention, 27 and
13 per cent respectively. {(Israslsen and Hansen, 19562).
The retention values of the soils in the present study
showed overnll averasge vslues of 25.2 and 19.b per cent
at 0.3 and 15 bars vressectively. It mny, hovever, be
noted that in » study involwing laterite soils, Haridasadb
(1978) reported fleld capacity and wilting cosfficient
values comparable to those nf the nresent study. Indica-
tions are that sope properties of the laterite soil
neble 1t to retain hizher amountes of water especially
at higher tensions.

As srpsoted, the relation of fine sand and conrse
sand fractioms wilh modsture retention at these tensions

vaa significernt and negative.

Correlation coefficlients wvere alsd worked out for
wvater retention at ali the tensions, the contants of



arganie ¢-rdon and the various size frsotions of soils,
e sane trind s in the case of 0,3 and 19 bars vas
poted in these cuses also, with the influence of clay
seing signifiesnt and positive at all the tensions. The
influence 27 silt was signifiosnt at all the tensiona
exce ting at Go3 and 3 bars. An inereasing influence
of 841¢ frection 4n deciding the molsture retention at
ingreasing Secslong is ageoin indicated.

Mitiple regresslion equatiuns to predict the
nofaturs gontents ab Uo3 and 15 bars frox the ecntents
of orgenie gnroucr and textural oongtitusnts wvere worked
7t snd these are ap follows,

a) Modstuz. seseentage at 0.3 bar (¥,)

'!1 e o 80,9088 » 0,767 3" + 1,165 x2 + 12007 33
* 0.89% m, + 0,429 x; (B% = 0.38)

b) Noisture cerecentaze at 15 bars (’!2)

Y, = = 12. 9880 - 0.357% . P 0.4033 X, ¢ 0520 xq
s 0.1P0 2, > 0.27% 25 (B2 = 0b1)
whore 2y = Jresnic carbon per gend
X, = Glay per eant
33 w Gil¢ per cunt
®, = Fine sand suer cent and
Xy

s Coarass sand ;3% csnt
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The coeffictients of determination were 38
per cent and &q per cent respectively, vhich were rather
lov for a physieal meagureaent like water retention, The
involvement of the differences in pecking density on
deciding moisture retention and the experimental error
induoced mainly by the smelliness of samples can be attrie
buted to the low precictability.

The aveilable water contant (difference in water
content at 0.3 n¢ 15 bara) calculated from the overall
mean value af fleld capaeity nnd wilting cosfficient wvas
5.8 per cent on weight basis, This value also 1s low
comparing with standard vslues for the textur:l class
(12 to 16 per cent). The comparatively higher wilting
coefficient values appear to be the reason for thia,
However the reported valuea for laterite soll (Haridasan,
1978) tally with: the observed values,

Holsture retention by gravel

Laterite solls in general are charactarised by
& high content of gravel. The samples used for the
present study also had high gravel content with mean
values ranging from 53.2 per cent in Arpukkara series
(Eottayam district) to 78,3 per cent to Kunnemangalan
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series (Calicut district). Thouzh this fraction ia

sieved out and neglected in moat of the moisturs retention
studdies of s0il, 4ts retention and relntive proportd na
vare inciuded in the present stady taking into ascount

its hizh proporticon. The percantage of gravel was
separ:tely eatipated on owven dry hasis. From each sample
of soll, e sauple each of gravel was used to estinate

tiie retention at 0.3 and 15 bars. The value:z ranged widely
showing no consistent variation botween sories and with
deptha in the profile. Assuning that these variations
aroge mainly frow the mallness of the sample used for
estimation, the oversll mean retention of all the samples
vas vorked out, The vnlues of mean retention at U.3 and

15 bars by the grevel came o 6,7 per cent and 7.1 per cent
respectively, A comparison wvith the retention values at
corresponding ternsioma of the aleved fraction of soils
would indicate that the retention by gravel is very low.

In an eariier study Ly iHaridasan (1978), similar results
vere obiuined in laterite soils of Kesnragod, Kerala and
baged on the relatively low retention by gravel, it wvas
suggested th=t retention by this campanent may be neilected
(Haridesan, 1978)., However, in the present study, taking
into agcount the relatively lnrge proportion of gravel,
nodsture retention by this couponent was also incliukied
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on proportionate basis. It was found that in some soils
in whicn the total gravel content vas as much as 80

per cent, the retention by this component cane to almost
as ouch as thet of the proportiunate stsved {raction,
Data on She moisture retemtion of solls ineluding igravel
ape given in Table 7. As had been nentioned sarlier,

the mean watsr vetention by gravel at (.3 and 19 bars
ceme to 8,7 per cent and 7.1 per oxnt respectively.
Though these values are camparaidle to the reported values
for the laterite solls of Xerals (Uaridasan, 1978), these
sppeay to he very high ewnsidering the relative suyface
area of psrticles more than 2 me in size, The fagt that
laterite gravels are secandary formstions and the probae-
bility that they may have pore spaces in then may explain
these relatively hizgh retention vnlues,

Fetontion by soll including gravel

With: the abjective of finding aut the relation
of water retontion at O.3 and 15 bars vith the cuntents
of gravel, fine fracilonz ané orianic earbvon, corralation
coefficients wver, worked sut (Tables 10 and 11), As
would be evident from correlation coefffeient vslues,
percantags of cravel had sionificsnt negative influence
in ceciding m-dsturs retention and the proporti.nate clay
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and silt contents had significant positive effects.
The offect of organic carbon was non significant,

Az mentioned earlier, for arriving at molsture
retention including gravel, proporticnate values of
gravel and fire fraction were tsken, 58imilarly, the
values of gravel on¢ fine fractions were alsc recalculated
on proporti nate basis.

Precicticon asualizng to arrive st Jruviaestrie
wvater coptent nf the scll i1rcluding grevel at these two
tenzions were »1z0 vorked out and the equ-tions ave

given Balow,

a) Histur: retention at Ce3 bar (21) '
Y’ s - 68;99* + 602‘358 x1 + Gc%’ 32 + 127 ’3 ¥
0u756 %, + 0,752 Xg + 0.7 Xg (K7 = 0b9)

b) Molsture retention at 15 bara (3{2)
Yz " 1“.656 hid 8-156 11 + 0&02"’ :2 * 603’28 ‘3 -
0.173 m, = 0.0489 %5 = 0.0503 x4 (R® = 0.41)

whore
Xy = Organic garuon per cant

2, = Clay per cent
33 u 841t »er eont
Fins zsand per cent

&
#

A

u Cosrase send ser centi and

Qr=wvel per cent

&
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As in the case of gravimetric wator content
of sievec fractions, the predictability coefficients
of these equations were also relatively low (M9 and b1
per cent respectively). The reasons for this have
been mentimed sariier,

The overnll) mean aveilable water content on

volumie basis including gravel was found to be 4,86 per cent,
Availnble water content

me of the objectives of the study was to vork
aut the availedle uater content of the laterite soil on
volume basis from measurements of bulk density, organie
earbon end textur-l composition. For this purpose the
bulk densitie: of all the samples wer: determined, The
dnta presented in Table & indicate large fluetuations
in the bulk density values presumably induced by the
difference in the gravel content, DBecause of these vide
variations, cnlculations of prediction equations betwsen
valer content on voluze basis and soll characters was
not attempted. However, from the available dats, suoh
ealculations were made and the overall wean v-lues at
Ge3 and 19 Lars were found to be 22,3 and 17.%5 per cent,
respectively.
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It 1s muggested that for arriving at avoilable
wvater cantent for acheduling irrigstion, estimation of
bulk densiby, gravel parcentage, texture and organie
caroon ¢mtant nay be done anéd the gravimetric wvater
content deterainad from the prediction equations given,
e available water c.ntent on volume bssis may be
separntely vorked out for each soil using the ooserved
bulk density values,

While using predfction equationg, the fact that
the predictability is eouparatively low may also have to
be recognised.

Based on the overall mean values of the soil
gomponents and pean bulk density of 1.5 g/oc quantity of
availnble vater on volume basis for the different depths
of soil were vorked out, These are given in Tabie 12 to
serve as a rough general guldeline,
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SUMMARY

A study wvas comviueted at the Callege of
Horticulture, Vellsnikkara during the pariod from
April 1981 to May 1982 to investigate the moisture
retention characteristios of laterite so0il of Kerala,
Seventyfive 501) samples wers collected from fifteen
praofiles at five depths from different parts of
Kerala covering Cannanore, Calicut, Trichur, Kottaymms
and Trivarndrum districts. JMoisture retention studies
were done at six tensions, vis., 0.3, ¥, 3, 5, 10 and
19 bars. T™e molisture retention gharact:-ristics were
correlated with the organisc earbon content and texture
of the soil by multiple regression analysis. The
results of the study are mumnarised below.

1. Moisture retention studies of the 2 mm
sievec fracticns indicate that most of the availsble
vater vas removed st a tansicn less than 3 bars.
More than 50 per cont depletion of availsble vater
ogourred at this tension of three bars. There vas no
consistent change in the molsture retention values
sither serisg-vise or depthi-nise at nll the tensions,
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The mear cx:tents of poisture in sieved soil at
G.3 ané 15 bare were 19, per cent and 25.2 per cent,

respectively,

#e The organic carbor content of the
spurfage layer stowed variations frow 0,79 per cept to
2s3 per cent hetweern servies. Organic earvan wes found
to have no deering o e molsture retentiomn irdicatved
by its correlation bein: nomgignilficant with podsture
retention at all the tensions,

3¢ The eontent of olay snowed siznificant
positive correistion with the moisture content of the
sieved fraction at sll the tensions ranging from 0.3
bar to 15 bars. The effeet of silt wvas significant
and positive st tensions higher than 3 bars anly,

Lk, 5ionificant negative correlation was obtained
betveen the contents of coarse fractions (fine and
coarse sand) of the sieved soil and molsture retention
at different tensiong.

e Procictiun equationag wer: deweloped o
prediet ihe noisturs retention at G.3 and 15 bars of
the 2 mm slevod snil from a knowledge of the contents
of orgenic garbon and textural eonstituents.
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6. The oontent of gravel showed wide
varistions from $3.2 per cent in Arpukkara seriss
to as high as 7.3 per cent in Rumnamangalan sevies,
The overall mean content was 62,5 per cent,

7. The gravel fresction in the soil vas also
found to retain molsture amownting %o 8,7 per cent
&t C.3 bar ané 7.1 per cent at 1% bers. The availabdle
water in the cravel was found to be 1.6 per cent by
weizht which would come to a mognitude of 27 per cent
of avelilable water in the sieved porti n in which the
availsble veter was 5.8 per oent,

. The mean molsture retention including
gravel on weisht basts was e per cent at (.3 bar
and 11,3 per cent at 15 bars. On volume basis,
molsture cuntent including gravel at field capacity
vas £2.3 per otnt. The value corvesponding to
permanent wiiting point on valume bYasis inclucdng
roatention by gravel vas 17,9 per ewnt.

9. Motsture vetention including qrawvel on
weizht basiz showed asdgnificant positive correlations
vith the cumtents of fine fraetions {clay ~nd sils)
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8t 0.3 and 15 bars. The cantent of gravel was
found to have significant negative influenge on the
mnoisture retention at thease tensions,

10 Prediction equations were dewveloped to
arrive at the modsture retention at 0,3 and 15 bhars
including th-t »f gravel from the knowledge of the
contents 3 _Fowel, organic carvon and textursl

cmgtituends,

1. A progedure for arriving at the available
watar content fron the det-roinationg of bulk denzity,
eontents of sravel, organic earson snd textural

fraetions L2 suggested,

12. Bassd on the overall mean v-lues of the
soil exmpmeant: and pean Hulk dansiiy of 1.9 ¢ m""“
guantity »f a9:LQnable water m volume basis for the
different deptin of 3941 wvere workeé out, ¢o gerve as

a rouzh general guldelinas,
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Appendix 1, NMorpholegissl descriptions of typifying

pedon of esch series.
&) Arathil series

Hoxdaon Repth (em) Rassrintion

Ap

B,

¢

dark reddish brown (5 YR 3/3)
modst, gravelly loam, wmoderate,
mediun gramular structure, hard,
frisble, slightly stickly, roots
fine, abundant gruvels, moderate
permsadiliity.

% - 51 Durk red (2.5 IR 3/6) moist,
gravelly loams, moderste, medivm,
gramilar structure, friable,
alightly sticky and plastie,
rooks fine, plenty, permeability
moderate, eleun msooth boundary.

51 « 116 Red (3.5 R b/6) moist, gravelly,
alay loam, structursless, firs,
stioly and plastic, few fine
roots, bolders of various sises,
moderate slov permeability,
gradual smooth boundary.

116* Plinthite

Souree ¢ Offioe of the Assistant Boil Survey Officer,
Cammanors.



b) Dmnmsnanzalax series
Sorizon Dents (om)

™ 0~ 19
B, 19-8&
B, 8 - 115

33 115 - 150

Eeserdltion
Fediish brown (5 YF S5A)
gravelly alay loams 5 YR LA
viied mofist; veak, medium granular
structure, 1ightly hard,
friable, alightly sticky,
plastic, roots abundant; moderate
permeadility, clear, smooth
soundary.
Yellowish rec (5 YR 5/6) when
moist, weak, gravelly clay loems
moderate pedium to coarse grapular
stroctude; slizhtly hard, friable,
slightly sticky, and plastic,
plentiful reots; iron concreticns
many$ moderate perweability,
olear wavy boundary.

Yellowish red (5 YR 5/8) vhen
modat, gravelly elay; zoderate
mdiuvn subengulsr blocky structurej
friable, sticky and plastics fev
roots, iron emeretisns many,
moderately slow permeadbilityy
dafiune houndary.

Strong brown (7.5 YR 5/8) when
@moist, grovelly clay, massive
structure, slizhtly firm, sticky
and plastic, roots abgent; iron
congretions couparatively less



few yollov and brown mottlings
present; moderately alow permsablility;
diffunse houndary.

c 150 quarriable type of laterite

Sources Office of the Assistant Soil Survey Officer,

»

C) Vellanikkara series
Hoxisen QRepty (cm) Laagrivtdon

Aq 0«8 Reddish drown (5 YR &A) clay loan,
mediun, noderate,; subanzular blooky
atructures; firam, slichtly sticky and
slichtly plastic, plentiful roots,
minute quarts gravels present, clear,
smooth Doundsary) moderate permeability.

Bog 8«23 Dark rediish grey (5 IR 4/2) clay loan,
moderataly wedium, subangulzr, bloeky
astructure, fiwm, sli;hitly sticky and
8li;htly plastic, plentiful roots,
minute quarts gravels present, cleer,
szooth boundary, moderate permeability.

By 23 - 120" Yellowish red (5 YR L/6) silty clay,
straon; coarse subangulsr blocky
structure, fimm, sticky and plastic,
fou fine roots, minute guarts gravels,
soderats slow permeability.

Sources Office of the Assistant Soil Survey Officer
Trichur, !



d4) Arpukkara series
Hordson  Dapth (om)

A‘ 0 - 10
c 5¢ - 4007

Dark, reddish bdrown (2.5 YR 3A)
molast, gravelly <«lay loam, wesk
mediuz orumb, very friable, slightly
stioky, slightly plastie, roots
planty, clear smooth boundary.

Dark red (2.5 YT 3/6) molst,

gravelly olay loam, wesk fine
suban;ular bloeky, very friaule,
alightly aticky, slightly plastie,

very fow rootu, graduul amooth boundary.

Red (2.5 ¥ 4/6) motst, zravelly
alay, wvesk mediun subanguler bloeky,
friable, stieky, plastis, roots
rich, abrupt irregulsr boundary.

Cuarriable type of hard laterite
vith dark red (7.5 YR 3/6) snd
reddish yellow (5 YR 6/8) mottiing.

Smyent Offiee of the Assistant 8odl
Burvey Officer, KoStayem.



) Trivandrux series

Hordizcn Repth (em)

Ap

Sxuree 3

0=~ 27

55 « 105

w05 - 128*

Eescription

Yallowish red (5 YR 5/5)3 zr-velly
loan, mediuna, weak, granulasr, moist,
very friablej wet, slizhtly sticky
and nonplastie; roots abundant; few
iron ooneretions, permeability
acderate,

Yellowish red (5 YR L/8); gravelly
alay loang medium, moderate,
suibangular Nockys moist, firm; wet,
ali htly stickys roots abundanty
parmeability moderately slow.

Tellowish red (5 Y 5/8), gravelly
elays ocoarse, atrang subangulay
bloeky structurej moist firm, wet,

sticky and pleatic, few faint and pure
yellov and red motStiings; permeability

verys glow.

Yellowish red (5 YR 5/8) gravelly

clay; massive, moist, fira, vermicular

latarite; roots nil, many coarse and
prominent yellou and red mottlings;
permeability very slow,.

ffice of the Assistant Soll Survey Officer,

Irivendrun,



poendix 2. "‘Rﬁi of vanriancs for the multiple regresaion equation of
moi

cmtent of the 2 mm sleved soil at 0.3 bar, organie

carbon cmtent and particle sie distridution.

Sum of sguares af Jcan squarss F

Saurce
Total L6E. 89 70
Regreasion 2. é 39.02 10, v
¢ Signilicznt at 1 par cent lewel
Appendix 3. of variangs for the multipie rezression sguation of
e eambatt of the 2 Mo sieved 301l at 15 hau,orsaau
sarban cmt and particle sire distrivution. '

Source Sum of squares - Mean squares r
Total 299.58 70
Regres:icn 2. % 6 26.69 7.69%
Brror 175 .04 [ 3 2.7

s+ gignificant at 1 per cent level



Appendix &, % of wariance for tho multiple regression eguation of
5 cmtent at 0.3 bar including the retention by gZravel,
orzanic carbon contart and particle sime diotrivution including

gravel.
Source Sun af soquarea daf Moan squares } 4
Totxd 2507.58 ot
Regression 970.65 1 19.13 8.21%s
Bryay ‘5*-93 65 33*9'

*e 5i;nildeqnt at ¥ per cent level

Appendix 5. m{“}ta of wariancs for the mmltiple nwm equation of
mois coantent at 15 bars including the retention by gravel,
argenic carban cantant and particle siae distyibution Snclunn

gravel.
Source Sum of scuares ar s squares ¥
Ruzression 782»57 5 156.51 e 350
Error 1086.93 o5 16.72

s Significant at 1 per cent level
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ABSTRACT

An experiment vas cundugted at the Callege
of Horticulture during the period frus April 1981
to May 1962 to study the moisture petention characteri-
stics of the laterite soil of Karala. Beventyfive
801l samples were colleeted frum fiftesn profiles at
five depths from du‘rare;st parts of Kerals oovering
Cannanore, Calicut, Trichur, EKottayam and Triv:andrum
distrists. Noisture retontion studies were dome at six
tensicne, vic., 0u3, 1, 3y 5, 10 and 15 bars., The
molsture retention characteristios were correlated with
the organic carbon content and texture of the acil by
mltiple reogreseion anslysis.

he study revealed that more than 5C per cent
depletion of the avallable water in the sieved so0il
oocurred at less thon 3 bars. e mean moisture
content of sieved soil at 0,3 and 15 bars were 12,0
per cent and 25.2 per cent respectively. From the study
1t was =luo observed that the organic earbon had no
significent beering on the moisture retention characteri-
sticz of the solls studied. The content of fine fractiuns



vas founé to be the deteraining faetor whioch had
positive influmnce om modsture retention, On the
contrary, the offect of coarse fractions (fine and
eoarse sand) was negative and siznifiesnt,

The gravel fragtion in the laterite was found
to retain availaeble water viich ¢ams to the magnitude
of 27 per cent of that in the asileved fractiwn., The
aantent of gravel was having e strong nagative
influsnce vitn the wolsture retenticn charssteristics.
Ihe wolsture cadtsnts at 0.3 and 15 bars including
gravel were round to be th e per cent and 11.3 per cent
respectively o welsht basis,

Prediction sguations were deweloped to deteratie
the mojsture retention ot 0.3 and 15 bars of the 2 mm
steved fractions and of the soil including gravel from
the eontents ol 623&:?1& earbon aad gravel and particle
#2ize distribution,
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