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INTRJLUCTION

Scheduling drrignticn based o pesrcentaze
depleticn of avalleble water is currenfly lLeing
follaved for upland crops., It 1s based oo the prirciple
tnat the rate of uptake of water by pl nts decreasos
w1t dnereasing polcentage of depletion and thnt
beyoné e threshold value, crop yield gets adverasly
effected, Wnile erriving at the frequency of irrigaticn,
an ottempt 1a zalde to replenish soil water content to
field capzcity when oll the readily aveilabls water io
sunt exhousted. A pre-roquisits for avriving at the
Teedily available vater contert of any soil, ias an
eatinnte of the £ield capscity aru wilting coefficiont
volucs, 7o estipnte these values using laboratory
opethods 1o often not hendy. It is, however, well
established that tho water content of =3l ot eny gives
suetion is atrongly related fto ithe quantity and quality
o colioidsl frpetions. If a mathaszabical expressicn
giving the relation of water content at a given matrie
potentisl with the contents of orgenie carbon cnd
texturcl frections can be arrived at, 1t would then bo
convenleont to estinete storage copreiiiaes of readily



availeble watsr. Thils expression should bs vaolid as
long ap the quantity of colloidal compcaents can be
assuned to be uniform.

It is wellw~established thet there exists almost
e constant relation between =moil moisture tension oné
wator content., Working out such a relaticnship will be
useful in erriving at the eass and rate of uptake of
water by pimnts at any given total water content.

To estimate the water retention properties of
soils of Kerala, laboratory studies were initiated oince
1981, storting with the laterite soils. Tae present study
on riverins alluvium is the sscond of the sories. The
medn objectives of the study arce

1. To study the moisture retention charactoristics
of alluvial golls of Eerple at varying levels of matric
potential,

2+ To arrive at the degree of relationship of the
moisture retention with content of organic carvon and
textural smeparates and €0 work out predicticn models.

3« To work out available water content of alluvial
soils to aild in irrigaticn scheculing.
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REVIM OF LITERATULRE

A brisf review of the work done on soil moisture
retention; availobility and thelr relaticn to scil
texture cnd organic corbon is summarised below.

Concept of =01l water availability to plents

Tho copespt of soil water aveilability, though
never defined clearly in physicel terms, has coussd
controvarsy of cpinion among differeant sciantists,
Veihmeyer and Heugrickszon (1927, 1949, 1950, 1995)
clpimed that =011 moisture is squaliy evaileble throughout
g particuler rango of soil moisturs, from an upper
1imit to o louer limit, both of which are characteristic
and constent for any given soll, They established that
plant functicns remuincd unaffected by any decrecee in
sol) molsture until the cnset of lower iimit of
avallnble moisture, at vhich plent activity stopped
gbruptly. Tulo theory was in existence for many years,
particulariy in the £101d of firigation manegemont,

Hovever, thic view was contradicted Ly the more
dotrlled studios of soll moisture phenomena on physical
grounds. The axperimental evidences of Staple and



Lehene (1941), Alycrs and Campbell (1951), Army and
Foziuski (1951), Richards end Yedleigh (1952), Kelley
(1954) rnd Dornstein and Pearson (195%) saowed that
8011 moloturo availsbility to plants actually decreased
with decreasing poll weiness, ond that a plant mizht
guffer vater stress and reductlon of growth considerably
beforo the wilting point was roscned,

Rhundairi st sl. (1952) onined that the concept
of egually aveiicble sgoll wodsturs cannot be applied to
herbacoous plonts. Vith green gram and cotton, scil
molsture betwsen the upper liwit and 75 per cent of
availeble watsr pgave the best plent growth, Hoisture
Jevels of SO por cent of upper limit beteeen irrigations
according to them aro the lowest in which plonts cun be
grown econoaically.

Othar vorkers tried to coapromlsos vetween
these opposit~ views, by dividing the 50 called
Pavall~ble range? of soll moleture into Yresdily available"
and decrenaingly avallable »anges, and searched for a
topitical pointY somsvhere betiean the upper and lower
Linits as an agditional criterion of solld water
avallability,



The upper 1imit of avallnole noilsture had
been flxed as field capaclty (Israslasen and Weot, 19223
Veirmeyes and Hendrickson, 1927) which was defined by
Votterlein (1900) as the 1znge of moisture in which
woter movement by glow seepase 1s taking place, Wilcox
(1962) defined the upper linit of available moisture
a8 the highest polsiure conlart that inecluded all
moisture availoble for consumptive use, but exciluced all
dreingge below the root area. But e argued that tae
upper limit wid not accord witn fleld capacity.

Kigmer €1969), toxing fisli capacity es the
unpper iimit of av-ilable molsture found Gant 4% was
not a true equilibiium velue, but in that condition, the
water rovemeont was ro slow thet the water content oid

not chonge apnrecigbly between meansurenenis.

It hop long %een recognlsed thot soll cetnoss
1s not a setisfnctory criterion for avallnbility,
Hence attropts vere pede to correlate the tat-r status
of plents 1ith tao energy steie of soll molsture. The
5011 moisture constenls were tharefore defired in
teros of pobontinl vslues, which could be appliecd
universally, rathrr than in teros of =zoil meisture
(Pich.rds and Yeaver, 19bs Slater and WAlllaas, 1905).



In the laboratory, £leld capacity is measured
by simulating the tension unich develops during
drainege in tho £icld by the use of pressure mewbranes/
plotes or tension tables,

Reparding the tension to be applied, therc had
been giffering views, Hichords end Weaver (194%) and
Oolman (1947) propeged n tension of 0.3 bar or 330 cnm
of wvater on goll samplee which had been dried, ground
end aleved, while Morshall (1559) recommended a tension
of 100 om ot undloturbed samoles, Moclenn and Yagox
(1972) investigating on some Zambien soils found that
nolsture detercinations at 1/3 atmosphere led to under
estimates of fiald capacity in almost o1l samples he
useds One~thivd amtumoophere nost closely approximated
£101d capselty in Lfine textured soiis but for most
samples, 1/10 or 1/20 atzosphere meagurements gave closest
astimates of fisld cspacity.

Fivers ond Shipp (1978) Getrrnined water
rotention percentcoges of sendy soils at £ield caprolty
under f£ield conuitions and also et 1/10, 1/15, and 1/20
bar suctions, Thaey cbtained no single soil water
suction, producing water retention values edeguately
ropresenting £ield capacity for all textures.



Lal (1979), vhile preparing moisture retention
charecteristics of some Higerian soils, chserved that
for most of the soilis, the field capacity was estimated
at 60 or 100 cm water suction rather than at 0.3 bar.

Vherens £icld capaclity has beor used to refer
to the upper 1imit of availobls soil water, pormanent
wilting point has been used to refer %o the lower 1imit.
The permenent wilting percentage is based upon the
wvilting coefficient concapt of Sriggs ond Ghentg (1912)
and has besn d~{ined ar the rootegone soil wetneas ab
which the wilted pilant can no longer recover turgicity
even when 1t 1s pleced in a snturated abtmosphere for

12 houra.

Hork by a number of scientists like Briggs and
Shate (1911, 1912), Richarda and Wadleigh (1952) have
shown that the 501l water at wilting approximates «90 to
«20 bara, with a mean value of about =15 bare.

An gquation was developed by Lehsne and Gtapls
(1560), relnting permanent wilting percentage (PWP) to
the 15 atnosphere percentage (FAP) as, PWP = 0435 +
0.833 FaP.

The work of Gromann end Medina (1962) indlceated



thet greater part of the =01l molsture svciisgble to
pilonts was held under a tension of 8 atmosphers.

In a field study, permanent wilting percentage
in = 1l0am s0il varied between a moisture tension of
10 atmosphere vith sunflower cod 20 agtmosphere with
maize. In o cloy loam soil, permanent wilting was near
15 etomospheres with sunflover (Sykes and Loosis, 1963).
Hocloeon (1970), and later Haclean and ¥Ya_e: (1672) faund
the 15 atmosphore measuremont as a satiasfactory estipate
of wilting point.

Slatyer (1997) strongly criticiegod the
concept of PHP as o soll constent. According to him
wilting sctueliy cccurred due to the loss of turgor
in the leaves, walch ip turn occurred when there is a
dynemic bolenco between the waler potential in the soil
end the umter potentisl in tho plant, Howevor, Dacsuse
of the particulaor mape of soll moisture chsracteristic
curve significant changes in wanter potential usually
follow small chenges 4n water content, so that for
many precticel purposes, the pormanent wiltting percentace
can be regorded as en importent #3111 vaiue {(Kramer, 1969).



Theoreticel understancing of the state eng
novesent of water dn ¢ soil, flcnt and atmossnere hies
shown the static corcepts s Ythe soil uater constants”
to bo physiccolly meenipgless., Bub, £ron the esroroatc
point of view, they maculd be useful to convey sume
ldeas wnich h~ve come to earry a narticulay meaning by

long usass.
Modswure retontion in relation to texture

The amount of molsture rotained by o soll ot
any given suction i3 dependent on the composziticn and
arrangezent of soil particles, Thulasitcharsn (1983) haa
made a review of the work done asuring the pericd froo
1939 to 1981, on the 1clotionship dbetwosn moisturo
retentacn and partiecle sipe distribution. The co clusions

cravn by him £from the review are as follows:

(1) Goil moisture content at all tensions gicwed

strong relation vitn the fine fiactiors, silt ard clay.

(1) The relation betssen aveilable moisture
content and contont of fine fracticna had been varioble,
therz being an incroase in the content of avellable water
with increaoing clay content in scae cagses ond a decrease

in some others especlally at hijh r ¢loy contents.
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{114) There hed boen copsistent positive
correlation hebueen the contend of gilt end av~ilable

water eontant.

As the vory on this aspect hes veen reviewed
by Thwlasidharan (1983) recontly, such of thoee lionms of
vork included in hig roview arc not included 4in this text.
The additicnal roferences that could be collected were
included and o brief account of such itsus of work is
givien below,

vorl of &heykewlci and Zwsvich (1968), Lal (1979),
Chen and ¥an? (1979) and Zerhenstein and Xruger (1977)
have revegled %o occurrence of highly significcnt corie~
Iotion betveen toxbural separates and m0il moisture
conmstents, tthin a toxtural class, the retention is
decroased by Aircreepsed content of coerse frogments
(Petersen of gl., 19683 Koved ei gl., 1975). Soong and
TYap (1977) and Todha ef al. (1779) 2eported that soils
vita more sand retained significantly less water than scils
dodnating in elay, at £ield capaclity as well as at
perman nt wilting point. Lzporimentel resulbts of
Satyenareysna ot gk. (1977) ehd Thudasicharon (1983) almo
supported this view, but they elso incluced siit ag a

component positively correlated with modstuze retention,
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Thulasidharan, working wvith lavterite sotls, observed

the preponcerance of gravel, which decraased the retention
capaeity of the soli considerably. Rivers snd Shipp (1978)
reported that ¢he porcentage of vary fine sand alone

end in combinaticnt with the percentages of atit and clay
ware significontly correlated with soil water walues.

wma (1959), while studying the slluvinl soils
in Lousiena, obtained a positive coxyelation of 0.620
betwesn g1t content cnd range of availshie moisture.
ia data indicated that clay held moisture at suction
values too higa for plant availaollity, 4n inverse rela-
tionship was found to exist between sand and availasble
molsture renge. Kowalinaki snd Giedrod (1968) calcuiated
the available molisture capacity of sand, loag, clay and
loess as 9, 22, 17 and 20 per cant respelitively.

Balter and WQliema (1969) dsveloped equetions
incorperating texture and organic csrbon to arrive at
the moisture ret~ntion at the limiting tensions. They
obtained an accuracy of 9 to 22 per cent of tho measured
value for the upper limit, » 8 to 16 per cent for the
dower Limit and 2 26,7 to 32.5 per cent for the avrilable
moisture, Haclean (1970) and lgolean and Yaser (1972)
conducted multiple linear regression snelysis prouucing
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an equation reluting evailaole wate: ©to pexcentages

of tewtur+l ascrerates, organic coroon snd saaple depth,
Multiple regression equations developed by Hollis gt gl.
(1977) included only organic carbon, clay ard/or silt
content. 7 to 77 per cent of the variation in reto.ned
wator capacity and b9 to 57 per cent of tho varietion
in aveoilaoble vabter were exnlained by these equations,
Thulpsichoren (1583) als0 developed predictien eguations
to determine the moisturs retention gt 0.3 end 15 ber
presaures of 2 mm gicved goil frrefion of laterite solls
of Kerala incorlorgting the particle sice dxstribution
ond content of orgeniec enrbon as follougt

a) Moisture porcontage at 0.3 boy (21)
= 80,9088 + 0.7647 z, + 1,165 x, + 1.2407 xy
+ 0,897 x, + 0,929 xz.
b) kolsture porceviboge at 15 bar (¥,)
= =12.9820 ~ 0.3575 x; + 0.4033 x, + 0,52 xq
+ 0134 3, + 0,277 xg

wvhere Z4 orgonic earbon per cantg

Q

x, = clay per cent;
X3 = siit per conty
B = £ine pand ver cent;

X; = eo~rse sand por eent.
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Molgturae reteniicn in relption to organic corbon content

Thulasicharan (1983) has reviewed the literntuio
on the rolation octueen organilc carbon content and soil
noisture retontion for the period from 1959 to 1981.

His main conclusions sre sua cTised below,.

{1) lloistura rot piion and contont of aveilable
vater were po.sitively correlated wita the organie carban

cantent in most cases.

{11) Thert wers reports of a 1 ck of such relntlon
prasumebly because the favourable effect of orpenic
motter was meolied by the dominant effect of the gontent
of the fine frcetions snd also Vocease tho inheront
differcnce in orgunic carcon ¢ortent was assoclated with

texturgl chonpges.

Dther wovks have gloo shown the positive
influence of orgrnic cerbon in increasging tho rotained
moloture (OGromerm ond Medina, 19623 Puri ond Mahajon,
19623 Juncler ond Manson, 19673 Veleyutham and Raj,
17713 imcleon and Xiger, 19723 Bumms cid Rawitz, 1981).

Erol (1963} has explained the influence of
orgenic patier on avallable water as boing due to the



reduction in t7e amcunt of air pores and increase 4n
the amount of pores filled with water,

Petersen st al. (1968) reported that effect
of orgaonic carben wags associated with 15 tmoschere
moioture, but not with 1/3 atérospners modsture in the
s0ils studied. In sandy solla, treatment with compost
showed 2n incrcassed £ield capacity, but had less m-rked
influence on availleble poisture, owing to asscociated
incremse in the wilting percentage (Trecechi, 1968),

Soong -nd Yap (1977) obtaincd non-significant
relation between orgenic carbon content end moisture
release Charccteristics, Thulaaidharen (1983) also
reported ouch o nanesignificent relationship in laterite
s0ils, e assuzed this to be due to the low orgonic
matter eontent ond tae over riding effects of fine

fractions.



Materizls and /”ez‘éoo/ﬁ




15

MATERIALS AND MSTHOLG

Ths investigaticn involving soll samples
collected from five districts of Kerpla was conducted
in the College of Horticulture, Vellsnikkara, during
the period from September, 1982 to July 1983.

1. Sclectisn of site

Five goil series of riverine alluvium,
established by the soll survey unit of the Departoent
of sgriculture werae sslected in five districts of
Ferale., The sslected soll sories included Kerauwsna
sorlen located at Earamana in Trivendrum diastrict,
¥alladn serles located at Kumnetinr in ¢uilon district,
Punnemation series at Eseghumadu 4n Erpakulanm district,
Cheliyar aseries at Mavoor in Calicut district cnd
Puthur series at Futhur in Trichur district, Morpac-
logleal descriptions of the typifying pedon of each
series are glven in Appendix I.

2+ Sampling procedure

In each of tho five series, pits of 1.5 m
depth were taken at three locationa, TIive soil samples
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were tolten from each pit at depth interveic of
30 om, by scraplng the sides of the pit,

3. Determination of bulk denaity

Core samplers of 10 cm lensth and h.b eonm
Uemater were uged for draving samples for the bulk
density determination. After removing the upper 10 oo
lgyer of soll froa each depth, the core smmpler was
driven vertically througn the side of the pit, 7The
eollected sasples wero then transferrad to polythens
baga and packed without loss of sold.

In the laccratory, the bHulk deasity was
datovpined after drying in en electric oven at 165-110°C
for 24 hours,

lr, Peasurement of moisture rstention

The bulk sasples wers first air dried, crushed,
ond sleved through 2 mm sleve, Presgure plete apparatus
(Richoxde, 1947) ves used tc determine the gold
moisture retention, Tha retention was measured at
applied pressures of 0.3 bar, 1 bar, 3 bars, 5 bars,

10 bars and 15 bars. Boil samples were pub in rubber
rings end saturnted overnight, These were then tr naferred
to pressure plates, already asaturated overnight, and

the required messure wes sapplied, It was then alloved
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to equilibrate for 48 hours after which the sagples
wore collected, and moisture content deleramined
grovimetrically, after érying in an electrie oven at
105-110°C for & hours, Each sample was run thrice
for molgture retention study.

One bar pressure plate was used for determining
the moisture content at 0.3 bar andt 1 bar pressures,
Y bor plate for 3 bor and § ber presoursa, end 15 bar
Plate for 10 bar and 15 bar pressures.

Y. Determination of available molsture

The moisture held in betwsen 0,3 bar and 15 bar
progouraes was t-hen 83 the available moisture, on
weicht basis. Ihe volumetric moisture ratontion was
obtotned by multiplying thess retsnticn volues with the
bullk density of each sample, Tue avoiluble moisture
on voluze basis was finally calculated aa the difference
betuveen the volume of molsture held at 0,3 bar and

15 bar pressures,
6, Particle sizo distribution anzlysis

/
The mechenical composition of the 2 mn sioved
fraction of the scll wvas found out by Intsinational
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pipette method (Piper, 1966) using sodium hydroxide
as the diapersing agent,

7. Deternination of organic carbon

Organie carbon content of the 0,2 mm sleved
fycetdon of goll was detormined oy Walkley and Mack
rapid titraticn method, as proposed by Jecksaon (1958),

Statistical analysis

The moisture retenticsn capacity of the soil
vas correlated to the organic earbon content ang
texture, uging suwltiple regressicn snelysis as described
by Cnedecor and Cochren (1967). Fegression rodels were
develaped to predict the Tield capmeity, vilting
coefficient and avellsble molsture in riverine alluvium
from & khowledge of textursl compeosition and orgenic
carben cmient., Holsture characteoristic curve was also
erileaed al for the riverine aliuvium,
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FESULTS

In this chaptaer, the results of the
investigntion are presentad.

1. Moisture retontion by profiles

Data on tho molsture rotonticn at six applied
pressuras varying from 0.3 to 15 bars are presonted
in Gable 1, The dnta indicate o trend of decroasing
moisture content with increasing pressurs, The rate of
decreasse, hovever, varied merkedly with series, profile
end even wvith different layers vithin a profile.

Though the values of tho smeries were widely
different, the overall mean vslues were vorked out to
represent the alluvial soils,

Vhen the agpplled pressure was roised from 0.3 to
1 bar, ¥7.,90 per cent of the overall meen ovaileble
noisture vas extracted, and 23.52 per cent was depleted
by increasing the suction from 1 to 3 bsars, When the
preasure was riitsed £rom 3=5, 510 mnd 10+15 bars, 1t
remcved 6,72 per cent, 12,61 per cent, end 9.2 per cent



vespectively, of the tot~1 aveilaole wator. ifost of
the avallable water (71,42 per cent) was thus iemoved
uhen the pressure resched 3 bars. An attempt vas

made to work out a sultsbie nredicticn model for
molasture characterisatlicn and tne best £it ootained wos

8% Cobb Douglas function.

The {ive saries under study veriod considerably
in thelir molsture holding can~citles, The oean nmolsture
percentage ab field ocrp-city on nelight basis gave a
ronge of 21.b+ (Karamena series) to 37,2 (Choliyay aer:.eg'),
wiils permanent wiiting percentsge varied £rom 12.1
gm:mda serics) to 16.9 (Chaliynr serien). The higiest
rean content of availabls water was in the Punnenattom
series (15.8 oer cent), the Karamera series giving the
loweat vnlue of B.7 por cent. Tne overall mean molsturo
percentage at field capacity vas 25.8 and ot permancne
wilting peoint, 4t was 13.9, thus giving a value of

11.9 per cent for availanble water,

A cozparison of the voaricus prefiles representing
a serles ghowed that substantizl warintion also existed
wathin a gilven geries, Dor exazple, in t1e Pumamattonm
geries one profile had an availabie moisturo nercentage
of 18.2, while another one had only 12.8. Thlg tort of



Table {. NMoisture retention by the soil (percent-ge Ly weight)
e) Karamena series

Depth Soil moisture tension (bars) awellable
cm 03 1.0 3.0 5.0 10,0 15.0 vater
0= 30 18.8 15.2 13.3 12.8 12.0 1.1 7.7
30 - 60 21.‘5 16.8 1501 1"'05 13.6 1206 8.8
60 « 90 20.6 16.5 1.8 3 RN 13.4% 12,6 8.0
90 -120 23.3 18.8 16.5 15.9 1"".8 13.8 9.5
120 «150 22.8 18.6 16.3 15.9 %.6 13.5 9.3
¥ean 21."’ 17.1 15.2 1‘1'-'06 13.7 12.7 8.7
b) Kallada series
Soll moisture tension (bars) Availebla i
Decgth wateg g
0.3 1.0 3.0 5.0 10.0 15.0 S
(2
0« 30 20,9 14,8 12.5 117 10.7 10.0 10.5 -+
30 « 60 272 20.6 18.2 17.3 16.3 5.2 12.0
60 = 90 &5 18.8 16.5 1641 ™.9 13.9 10.6
90 -120 180’*‘ 1309 12.0 1105 10.7 9.8 8.6
120 -150 21.'4' 16‘1 1"‘-2 13.5 1206 1106 9.8
Mean 204 16.8 1.7 1%,02 13.0 \ 12,1 10.3

1¢



¢) Pumnenntion series

Bepta Soil moleturs tumsion (bars) Availeble
cn wvater
Ge3 1.0 3.0 5.0 10.0 15.0
0« 30 21.6 161 131 12.3 10.8 9.9 11.9
30 - &0 3%.0 21.7 170 6.2 W3 13.0 17.0
60 - 90 32.0 23.7 1905 1805 1605 1501 16.9
S0 =120 32.2 .3 20.7 20.2 18.95 16.7 155
120=150 30.5 b2/ 23.0 22.% 20.0 18.7 17.8
Mapn ﬁ)-s 22.6 1807 1709 16.0 1“‘07 15.8
4d) Chaldynr gevies
Deptn 0011 moisture tension (bers) sy~1lable
B 0.3 1.0 3.0 5.0 10.0 5.0  vater
30 - 50 3007 &.2 21.8 20.5 1800 17.1 13.6
60 - 90 31.6 25.2 22.8 210‘* 19.1 1?.5 11*'-1
90 =120 kRN 206.9 2.5 22.8 20.3 19.0 16,1
¥ean 3.2 .9 2.3 20.7 18.3 16.9 15.3

A



e) Puthur zories

Pepth Soil moisturs tension (bors) fvailoble
water

cm 0.3 1.0 3.0 5.0 10.0 15.0

0 - 30 17.2 13.% 111 10.5 9.1 8.5 8.7

30 - 60 2108 18.3 1505 1500 1305 ‘208 9.0

680 - 90 23.5 19.9 16.9 161 15.1 %2 93

90 «~120 2.0 20.0 17.0 16.8 15.2 1B.9 9.5
Megn 22.6 18.8 16.0 19.5 %0 13.3 93

) Overal) o on zmoisturs retention at difforent tensicns (varc.nhtege by weight)

Soi1 poisturo tansion (bars)

Dopth tvailicule
an wator
0.3 1.0 3.0 5.0 10.0 15,0
0« 30 2%.1 16.0 13 12.5 1%.1 10.2 10.9
60 = 90 20 20.8 18.1 17l 15.8 ™7 11.7
96 =120 26.7 20.8 18.1 17.14 15.9 .8 1.9
Mesn 25.8 20.1 17.3 16.5 15.0 13.9 11.9

£¢
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varigtion was opparent in othser series alno. Data on
the retention values of different profiles of ench

series are not prasented and discussed.

In ell the sories except the Kellada and
Chaliyar series, the lemst content of availcble poisture
was 1n the topmost layer, and there was on increase in
moisture content vith depth. However, this observed

chonge with depth was not consistent for all the profiles,

2. 504l properties
2,1 Organiec ccrbon

Dgta on the organic carbon percentages of the
different series and their mean values cre presented
in Table 2.

The overgll mean organic caroon content was
04378, while the range of mean values for the different
gseries was from 0.311 (Kalladn series) to 0.455 (Chaliyar
serios). The topmost layer of 0,30 co hod the hipghest
orgonice carhon content in all the series with a
docreasing ftrend in the content with depth, The overall
mecn orgonic corbon percentage for the ourfoce layer
was 0,625 vhich diopped to 0,238 o~T cent in the fourth
layer (90=120 ca),



Tsble 2. Orgerdc carbon contonts of the different serles (percentoge)

Puthur

Depth Kargnana Kallnca Punnamattom  Challyar Overall
cn gerles saries series geries seyvies pean
0-30 0.526 0404 0.0 0.690 0.663 0.625
30 - 60 0.336 0305 0.502 0.536 $.503 O.l436
&0 « 90 0,297 0.315 0.2 0415 o392 0.339
90 -120 0,169 0.207 0.183 0.358 0.271% 0.238
120 «150 0.298 0. 325 0.137 027 G.231 0.253

ean 0.325 0,371 0,387 QbS5 C+12 0.378

1414



2,2 Texture

The particle size distribution and textursl
class of soils of the different series aro presgented
in Table 3-

The mean clay percentage of tha different
serles ranged from 21,6 (Puthur series) to 37.3 (Chaliyer
series) with an overdll mean vuolue of 25,2, Similarly
the wean silt percentage was 24,6, while the mean
values for geries varied hetween 17,9 and (Ralloda
series)and 30,2 (Punnematton series). With en overell
meap of 30.%4, tre pean fine sand percentage renged from
23.6 (Karamoha series) to 3.8 (Kallada seriea), Data
on coarse gand fractioch also shoued variation bLetwsen
series, the pean velues bedng in the range from 6,6 for
Choliyar series to 31.7 in the case of Karaosna series,
The overnll mean content was 17.6 por cent,

Toking the £ine frections (Clay + ollt) as a
wholae, the Chaliysr series waae found to cont~in the
highest smount (60,8 per cent), the Kallcdn series
having the least (40,2 per cent), The overcll mean
worked out to %9,8 per cent,

The variation in texture with depth was not
conspicuous and consistent,
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Table 3, Texturs) compasition of the soil (percontage)
a) Xaramang series
Depth  Clay stit o Coarse  peypurcd class
on
0« 30 25.3 13.0 271 32.9 Sandy ¢lay loam
60 « 90 23.0 19.5 M 32,3 8andy cloy loam
30 «120 29.6 16.9 23.5 29.6 Sandy cley loam
120 =150 20.6 22.8 21.3 33.3 Sardy ¢lay loam
Hean 2.8 18.6 23,6 31.7 Sandy clay loem
b) Esllade sevries
nggth Clay 841t ﬁg’g‘; gggg“ Textursl class
0« 30 8 e k0.8 16.7 8andy ¢lny loam
30 - 60 25.0 25.3 38.1 2.2 8andy cloay loan
60 - 90 2R 22 393 rals Sandy cley loem
90 =120 2045 12.0 28.8 373 8andy cloy loam
120 «150 18.9 154 27,2 35.0 Sandy loan
Mean 22.3 17.9 3?.8 22.7 Sandy cley leam




¢) Pupnamntton series

28

Depth  CGley o1t ane 0%ares  qoyouray class
cn
[» IS 30 18.8 19-7 26,2 33.0 Sandy 1oen
30 = 60 4.6 23.6 39.3 8.5 Sandy cloy loam
€0 o 90 29-5 3309 2803 503 Glay 1oam
90 =420 27.0 36.5 2807 502 Loanm
120 =150 29.% kYA 2%.7 2.3 Clay loen
Moan 25.9 30.2 304 10.9 Loan
@) Chaliyar series
Dopth ey suat  Tine  Coorse  gorpupe) cless
0~ 30 - | 23.2 3646 11.8 Sandy clay loam
30 - 60 29-8 31.7 30,1 6e4 Glay doan
60 - 90 3006 31.6 30.1" 5-7 Clay lom
90 =120 350’* 3‘*0“' 23.5 3.2 Clay loan
120 =150 3.5 2647 279 6.0 Qlay loan
HMean 31.3 29.6 29.7 6.6 Clay losu
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@) Puthur series

Dopth Cloy ~ sme Iibe Gonrse  gerpurc: claes

0«30 13.8 20,7 W.2 23.3 Sandy losn
30 - 60 29.9 2042 28.8 17.8 8andy clay loam
60 - 90 28.1 2“07 33.6 12.% Sandy oley loan
20 -120 22.1 26.6 354 13.9 8andy cloy loan
120 =150 .2 bid 29,9 13.7 Loam
Hean 21.6 26.7 33.6 16,2 Sandy ¢lay losn

£) Overall memn btextuval composition

Depth Clay ~ bmt  Sine Coavse  geyprcy class

0« 30 210 18,2 Il 23,5 Bandy elay loam
30 « 60 27.0 2,3 3.6 b Bandy clcy loan
60 - 90 26,7 26t 31,2 M0 Sandy clsy loam
90 «120 26.9 25.3 28.0 17.8 Samdy cley loan
120 ~150 23,9 28,7 22,0  18.3 Sandy clesy 1oam

Mean 27.2 4,6 304 17.6 Sandy clay Loan




Based on the mean textural composition of the
entire profile, the soils were classed as Loem in
Punnemattom series, as clay loom in Chaliyor series
and as sanuy clay loam in o)l thae other gories,

2.3. Bulk densily

Data on the bulk dengity values for the
different series togetber with thelr oversll megn for
the whole samples are furnished in Table 4,

The varlation in the bull donsities of the
different series vwas not congolcuous, Thoy were in the

1 in the case of Punnomatiton seriles

range of 1,36 g co”
to 147 g cc™1 for putnur series, with an overall mean
value of 1.410 g cc™V, Tho change in bull density with

depth was inconsi.tent for different profiles.

Moisture rotention and aveilable water on
volume basis were determined by multiplying the corres-
pording values on welght bagls with the bulk ceneity
of each. Dgta on these are presented in Table 5.

Volumetricslly, the overall mesn content of
avaeilable water wvag 16.7 p r cent, with 36.b+ end 19,7
per cent as the moisture retention at 0.3 and 15 bars,



Tatle 4, Dok denstities of the differvent series (g cc™!)

Depih Karanana Eallade Punnagatton Choliyar Pathur Overall
cn geries series series series gerieg mesn
0« 30 1.332 1.351 1.325 1.435 1.312 1.351

30 ~ 60 1.392 137 1.335 1.370 1.6 117

60 « 90 1.380 1.393 1.3 1.5 1,426 1.4+11

90 «120 e 324 1499 1.320 1.3 1,560 1.1423

120 «150 1.392 1489 1450 1.513 1,418 1448
Hean 1.376 1413 1.357 1439 1,466 1.%10

1€



Table 5. Moisture retontion on volume basis for different series (percentsge by voiuma)
at 0,3 and 15 bare

pepta Karamang series Kallado series Punnamattom sories
cn 0.3 15 Available 03 15 Availeble 0.3 15 Availsble
vater vator water
0 - 30 2500 1“‘.8 10.2 2?07 13-5 1"“02 28.9 13.1 15.8
30 - 60 29.8 172.5 12.3 37.% 20.9 16.5 %0.1 17.% 22.7
60 - 90 28.!" 17.1{- 11.0 3"’.1 19.“’ “’“.? !“300 2003 &07
90 "120 3202 1901 13:1 27.2 1""-5 12.7 52.8 22.2 20.6
Hezn 29.% 175 11.9 31.6 17.1 %5 41.5 20.0 21.5

Tatle 5 (Contd.)

Depth Chaliyar series Puthur series Overall mean
[ -}
Q.3 15 Available 0.3 15 Avoiigble 0.3 5 Avallable
watar water water

0«30 39.2 16,5 22,7 22.6 1.2 115 28.7 13.8 9
30 - 60 lh?d 230’4’ 1807 35.2 2007 12*05 36.9 2000 1609
60 - 90 1!»7.8 26.5 21.3 33.5 2002 13.3 3?."" 20.8 16.6
120 '150 9‘.5 29-5 2500 37.? 2301 11506 h1o6 23-1 18-5
Hean 1&6."’ 2‘}.‘* 22,0 33.3 1906 13.7 36-‘5‘ 19.7 1607

et
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rospectively. 7The available moisture percentage on
volume bhsis ranged fiom 11.9 to 22.0 betueen series,
At 0,3 bar the variation in moisture retontion was
fron 29.% to L46.% per cent, while the sace at 15 bar
suction vas 17.1 to 2.4 per cent., The avoiloble water
content was fowest in the top O to 30 cm laoyer. The
cthange in aveilogble vater content with depitn was not
congigtent.

3. Correlation studies

The correlation coefficlents for the moigture
porcentages at different suctions with orgenie carbon
and toxtmice are furnished in Table 6. Theose were arrived
at from the individual vslues of all proflles and depths
of the different series.

lhe content of clay gave significont positive
correletion vith the molsture contents ab different
tenglons, The sllt fraction slso followed a aimilcer
trend. The coarse fracticns gave negative correlati ns
vith molsture retention velues., With coorse and fine
sand fractions, tho coefficients were always hiph aend
highly significant, excepting in the case of fine sand
at 0.3 bar when it was eignificant only at 5 per cent.



Table 6. Correlation coefficients of noisture retention and availaobie water
with organie corbom content and textural corposition

22%%’3;" Clay s41t Fine send Coorse sand

0.3 00108 0.680“ 0.809*" ‘OQM "0077?"

1.0 0.11? 0.696*’" 0081'3‘2" =0, 317“ '007“5‘*

3.0 0.039 0. 72484 0.823%% =0, 370%% =0 705%*

500 0.081 0.722“ 0.828" =0e 3@?‘* =0 695“'

10.0 Q.05 Q. 729> O 790s SR e 2 =G, $75¢e

1%.0 0.0h7 Ve 720%~ S.8220> G050 «3.6710
Avaiiadlg 0.158 0,505+ [ g «0.005 Y -

water

® Significant at § per cont lovel
*¢ Significcnt ot 1 per cont leveld

¢ }E



Table 70

earbon and textural separates

Inter correlationg of av-ilable moisture with organic

Availnble Organic

nolsture  corhod Clay §i1t Fine sard ggnagee
Available moisture 1.000 0.158 0.509%%  0,6:5%*  -0,005 Qe 7574 %
Organic carbon 1.000 0.128 04099 =0.151 -04038
Clay 1.000 0.336%%  «0,385%%  ~0.511%¢
841t 1.000 =0.332%% =0, 1e%
Pine sand 1.003 =0, 316%
Coxrse sand 1.000

** Gignificant at 1 per cent level

Ge



Tha correlaticn Detveen the moisture retention values
end the organic carbon percentage wers not significent

at any of the six epplied tsnsions.

Availnble water contant also folloved &
similer pattern vith clgoy snd s11lt contents giving
significant positive correleiicn and the cosrse gond
fracticn ,iving a negative, significont correlation.
The effects of fine oand and erg.nic carocn gsontent on
avallatie weter wore not sigmificent.

intercorrelations szong textural separates,
organic carbon snd avnilable moisture were 1ol ed out
and are presented in Table 7.

Prediction sguationg incoraorating organic
carbon eontent and terture wsre developed to esticato
the moisture ratendion ndt 0.3 and 15 bars rrd aloe the
avallable miiglure percontage. Trese cquations are
preventad below. The anelysis of varience is given in
Appendices 2, 3 and b,

a) Moisture verc nboge ot 0.3 bar (Y,)
¥4 = 10,3387 + 0. 305 Xq + 0.3610 x,
+ 0,0030 X3 - 0,1170 X, + 0.0176 x5 (R = 0,L7)

-



¥ = =14.1100 + 0.1309 x4 + 04198 3, + 0.1575 x3
+ 017 3, = 1.6651 x5 (B% » 0.91)
c) Percentage of availeble water (!'3)
Y3 = 753 - 0.0936 x; - 0.0618 x, « 0,1576 x5
0,258 =, + 146790 x5 (8% = 0,65)

vhere x4
*2
%3
LM
*5

=

=

clay per canty

8ilt per centy

fine 2and per eonty
coarse sand per centy

= oygenic carbon per cent.
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DILCUSSION

The resultas obtained in the investigaticn
are discussed in this chapter,

1. 801l properties

The organic cerbon cwntent showed little
consistent variation betueen serics, However, with
deptn, there was a steady decyaanss in 1ts content, the
topmost layer of 0«30 c3 giving the hignest volue in all

the series.

The series, howvever, veried in their textural
eomposition end uere clessified into different textural
classes. There was change from layer to layer also
within some of the series. Almost the sazs degree of
textursl verigtion was noted betwsen profiles of the
same series {Data not presonted). Buch varietions wvere
0 be normally expected for alluviel soils of recent
origin., Averaging out such widely different values
vithin o series though nsy not give an idea of the
textursl status of g series, it was aone to give an
irdication of the overall textursl status, Such a
eomparisen shows the soils of Karcmana series to be



sandy clsy loam, thoaa of Rallads geriea to be

sendy doom erd sgndy clay loom Pumamattom ceries in
the 1anze from sandy loaw to clay loam, (hellyor
serios in sanuy clay loam cnd clay loanm ana Puthur
series o be in tho ren,e from sandy locm %o loan at
different desths. There was no trend of textuy 1
chenge with depth iIn any serles., The overpll average
of ihe percentages of textur-l gsepsruotes in all the
series Incicatesn the meen teoxture to be sonuy clay

loem An the entire depth upto 150 oa.

2. Modisture ratenticn hy profiles

Data on the moisture retention values ot
different pressures from 0,3 to 19 bars are presentad
in Tadle 1. lwoigture contert varied invorsely with
sucticr, the rate of chunge differing with seriles,
profiles and with layers. This difference in the
content hae apparently iesulted frou texbturcl voriction.
Tane ringe of £icld caprclty betueen the differ~nt
depthe of the different serias wao £roa 17.2 to 36,5
per cent and that of wilting coefficlient from 8.5 to
19.5, Tue oversll mean fleld capacity volue vas 25.8
and wilting coefficient 13.9.



A predicticn model was developed for
molsture cheractorisation and Cobb Douglas function
was found to be the best fit, Tha graphical preaesne
tation is given in I'ig.1. 48 13 indicated by the
graph, £ifty ver cent of the available water was
removed Just above a suction of ome bar, and ot taree
barg, sbove 70 per cent of the available water uas
depleted, Thus there is need for irrigaticn as the
scil moisture abtuins a tension of cnie bor in the cuee
of erops wvith magirmum percentage of peraissible
depletion of 90 which may be extended upto thrss bars
in those vith depletion values around 70-75 pel cent,

As could be expected fron the wide diffarences
in texture between profilea, moistures retesntion values
showed copcemitant variations between series, profiles
within a series, and depths wvithin a profile, Comparing
betuean the mean valuew of the different saries,
Cheliyar series recorded the highest fleld capacity of
32,2, Kadlade series gove the lowest value of wilting
point {12.1 per cent). The available water content
uns the highest in Pumnamatton series. It is to bve
noted, hovever, that these numericsl differences sgppear
to be incldental location effects snd not any consiatent
gerles wise trends.
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One trena that was nore or less ¢ansiotent
was that the lovest retention values at all tensgions
were noted in the surface layers of all tho series.
A eogparison with textural composition wovld indilcate
the hirher percentsge of sand as the foctor responsible
for thias.

3+ Correlation astudlaes

Table 6 furnishes the correlation cocfficients
botween noisture weicentage ol different sucticns and
organie cavbon end texture, As expected, clay ond gilt
fractims gove significant positive correlation with
moisture refention nt &£11 suctions and with available
molgture. Both coavee and fine aepnd fracticns gave
negative signifiecant correlation. An increasing influence
of fine send fraction in deciding the molsture rotention
at increasing tensions is noted as eviderced oy a
atezdy Inciease in ceeflicicent values with increasing

Pregouloss

The relationzhip of organic carbiom content
vlth moisture rotenvion sna avallsble water was poeitive,
but not significent even at § por cent icwel, In Funjab

5041s where the orgenic matter contrnt ranged between
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0.1 and OJ+ par cent, Sokhon end Arora (1967)
obtained similer results. oince colloidsl fraction

is the moin determining factor of moisture retontion,
a eignifieant correlatich was expected with organie
enrbon. The observed nonesignificence may be due to
the dominance of fine textursgl components ord low
content of organic mastter, This view wes gupported by
Jazieon and Kroth (1958) end Thulasidharan (1983).

With the obJaective of pradicting the available
water gontant and the molsture contents at 0.3 and
15 bars from the content of crganic matier and textursl
composition, multiple regression equallcns were wotked
out, Thase ara given bLelow,

a) Molsture percentege at 0.3 bar (¥,)
‘!1 = 10,3387 + 0,305 x4 043610 Xy + 0.0030 X3
=0.1170 %, + 0.0176 x; (R = 0,87),

b) Moisture percentage at 15 bars (X,)
Tp = «1H.1100 + 04309 Xy + DM198 X, + 0.1575 x4
+0,1547 7, = 1.6651 x; (RZ = 0.91)
e) Percentage of availasbie water (Xy)
¥y = 24.75% « 0.0936 x; = 0.0618 %, ~ 0.1596 )
~0s 2748 3, + 1.5790 2, ®2 = 0.,65)



where X = ¢lay per cent;
X, = 8ilt per conty
x, = fine send pex cend;
x, = coarse sand per cent
xy = crganic carbon por cent.

The predictability values of these equations
were 87 per cent, 91 per cent, and €Y per cent for the
rotention v-lues ab 0.3 bar, and 15 bars and for the
avolleble vater capacity respectively. Those values
are high sspscislly for £ield capreiby ond wilting
coefficisnt volues indicating thus, that Lheze equations
eon be dependably used for calculating these moisture
conatants from texture end organic matter content, It is
alzo to be corcluded that the varishles conasidered can
define moisture retention with reascnable accuraey
shouing esgain that the differences in the quality of
soil orgenic mabter and fine fracticns in the slluviel
s0ils are not substential,

A cozparison with tne wide variations noted
between profiles, l‘iorizons and series would further
indleate the neceasity for calculating moisture retention
and available vater caprcity for each locatian rother
then relying on the mean values obtained,



4, Avoiloblae water cepacity on velums basis

One of the objectives of the investigaticn
was to work out the aveflable water contcat as a tool
for schoduling irrigation in slluvial s04lo, Irom
vhat has been discussed, 1t 15 to bs conoluded thant
there must bg more of reiiance on available water
capacity calculated for each location ratuer tasn on
nean values. However, as bulk density varlotiop betwesn
ganples ls not high, the overall mean valve of
141 g cc™? mey be used to sultiply with gravimetric
uater content,.
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SUMHARY

A study was conducted in the College of
Horticulture, Vellanilera during the periocd from
Septecber 1582 to July 1983 to investigote the
moisture retontion characteristics of alluvial soils
of Karsla, ©OSoil sanmples representing five series
were collected from L£iftcen profilos at five depths
fron the districts of Trivendrun, Guilan, Ernaulen,
Trichur and Collcut. Moisture retentions at six
tenglons vize, 0.3y 1, 3, 5y 10 ard 15 bars vere
estimetcd and the molsturs contents vere correlated
with organic carbon content and mechenical composition
of the soil by aimple and multiple regrosaion anslyeis,
The results of the study are sumuarised below.

12 lMoisturc retention charactsristic indicates
that 50 per cent of the svaillable molsture is extracted
at a tenaion Just cbove 1 bar., More than 70 per cent
depletion occurrcd at the tension of 3 bars, There
vas change in retention with serles, prafiles, and
depths and there was no consistent trend of variation,
The mean molsture contents at 0.3 and 15 bars were
25.8 per cent and 13,9 per cent, respactively.



2. The organic carbon content of the surfece
lgyer hed a meun vslue of 0,625 per cent, while the
mean valuss for the entire depth of 150 cm varied
from 0.311 per cent to 0495 per cent botween series,
The role of orgsnic carbon was not found iwportant in
determining the moisture retention indicated by its
nensignificant correlation with moisturs retention at
all the tensions.

3, The cloy =2nd silt contents gave atgnificant
posdtive correlation with the moisture content at all
the tensions ranging £rom O3 bar to 15 bars.

ke There was o significant negative correlation
betwesn the contents of coorse fractions (fine and
coarse gand) and moisture retention at gll the

suctiona,

9. Multiple regreassicn equaticus with hipgh
Predictebility wera developed to aryrive at the availcble
moisture content and moisture retention at 0.3 mnd 15
bora from a knowledge of the contentsg of orgsnic
carbon and texturel constituents, Ine high predictability
indicates that the difference in the quality of organic
matter and fine fractions ave not substantiel.



6. A procedure for arriving mt the availoble
water content from the determinaticns of bulk density,
contont of orgenic carbon, cnd textursl companents
iz suggested,

47
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Morphologlical descriptions of typifying
pedan of each series

a) Karamsna series

Appenxiix I.
Horizen Depth (cm)
Ap =18
c., 1840
C, LQw66
03 6610+
Sources

Description

Dark yellowish brown (10 YR L/4)
Handy losm; structureless, single
graing loocse; roots plentys
porpeability rapld; clear wavy
boundary.

Btrong brown (7.5 YR 4/6) sandy
loan; structurcless, loosej
roobs plenty; permesbility
rapids gradual, wavy boundary.

Brown (7.5 YR Lb/) Sandy losa;
structureloss, loosa; rcots few;
Dearmagbility repid; diffuse
wary boundary.

&trong brown (7.5 MW 5/5) sandy
logms massive; rootc fews
Derapability rapid,

S01l3 of Kerala by Soil Survey Branch,

Department of Agriculture, 1978.



Layer

1

3

Bources

h) Hallada series

Depth (cm)

-1

=75

75»130+

Pescription

Dark brown (7.5 ¥R 4/) clay
losm; weak granulery fira,
alightly sticky end alightly
plustic; abundant rootsy midera-
tely alow permeability; clear
smeoth. boundary.

Dark, reddisn, brown (5 TR 3/4)
clay loam; weak medium, sub

engulay blockys firn, sticky snd
plaatic; rocts plenty; slow
PsTmeability; clear smooth houndory.

Raddish brown (5 YR %) clays
muderate, medium sub angulay
blockys irm, sticky snéd plmstic,
Paw roots, siow permeability,

8011 survey Report of the Comnand Area of Xallaedas
Irrigation Project, Stats ~ Xerala by SBoil ourvey
8taff, Department of Agriculture {5.C. Unit),
Kerala, Peport Ne.3l, 1975.



©) Punnamattonm serdies
Lioyer Depth (cm) Doseription

1 0-k3 Pale brown (10 IR 6/3) silty
logmp medium wesk crumb
atructure; molst frieble,
8lichtly oticky and plastics
Plentiful 100ts; gradual wavy
boundorys moderately ranid
permeability; clear smecoth
boundary.

2 4%3=113 Yellovw (10 IR 7/6) silty clay
lonm; medium moderate sub
anguler blocky structure; f£ira,
slichtly sticky and slightly
rlastic; fevw roots; pres~nce of
mica flekes} graduel omooth
boundary; zoderate permsability,

3 113=1404 Btrong browvn (7 IR 5/6) silty
clay; cosrse suo ongular blocky
structure; firm, sticky ana
Plastie, roots absent; moderately
alow pormeadility.

bourcer Office of the Asst. Divector of Soil
Gurvey, Perunbavoor.



Hordeon

ap

B2 1

022

d) Cheliyar series

Depth (cm)

=32

32-~110

110=160+

Description

Darx brown (7.5 I k/A) silit
loam; week mediun, granulars
friable, alightly sticky ond
noneplastic; abundant fine rceots;
clear smooth boundary; woderate
permeadbilitys pH 5.8,

Reddish brown (5 YR L/At) loam;
massive, biesking into weak
medium subangulder blockys friable,
siightly sticky; gradual smooth
boundarys plentifud roots; ®
madorate permsebility; DPH 6.2,

Teddish brown (5 ¥R 4/3) loan;
macslve, bresklug into wea!

mediur subangulor blockys

friable, »lightly sticky; coderate
permesbilitys; pH 6.0

Sourcet 8oils of Kerala, by Soil Survey Branch,

Department

of Agt’iculture. 19?80



s) Puthur peries

florizon Depth (cm)
1 C=27
II 27«95
11z 95-130
Sources

Description

Derk reddish brown (5 YR 3/4),
sandy loami moderate, fine,
subanguier blockys friaeble
moist; nonsticky, non plastics
abundent, comaon roots, coderate
permeebliity; sradual, smooth
boundary.

Dark reddish brown (5 ¥R 3/M)
sandy clay loumj moderate fine
sub-ngular blocky; friablos
nea-plastic, sllthily otiouys
fine mediun rootsi moderate
permeabillitys abrupt smaoth
boudary .

Dark reddish brown (5 YR 3/4)
clay loam; wmxierate, fine
subangulor blocky; friablo,
siichtly sticky, sLightly
rlastici fev medium siged roots;
moderate 8low pormeabilitye.

0ffice of ths Assistant Director of

Soil Burvey, Trichur.



Appendix 2. Anelysis of varisncs for the mulitiple regression equaticn
of moisture cantent at 0.3 bar, orgonic carbon content
end particle sizs distribution
Bourece Sum of ar ¥ean ¥
squavres sguares
Total 4867.5 7
Regression 1251.00 5 850.2 95.21°"
Devintion from
Tegrassicn 616.5 69 8.93
s Samificant at 1 ver cent level



Appendix 3.

Analysis of vardance for the multiple ragressich eouation
of moisturo caitent 2t 15 bars, organic carbon cantent,
arnd particle size distributicn

Scurce fum of squaras [ity Hoan scunres b4
Totnl 16577.75 e

Pegressicn 1523.1:0 5 680 136.2%°
Daviation from

regression 1M.35 69 2.237

*e Significant at 1 per csnt level



Appendix 4.  Anslysis of verience for the miltiple regressicn egusticn of
availsble moisture, organic caruon content, and particle
aize distritmtion

Source Sum of gguerss af Jean sguores ¥
Totol 12:8.00 7

Regression 810.68 5 162.136 25.5'8”
Doviatien (oo %37, 32 L 6.338

s* Sjignificant st 1 per cent level
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ABSTRACT

An experiment was conducted in the Collage
of Horticulturo, Vellenikkasra during the poriod
from Septamber 1982 to July 1983 to study the moisture
retention characteristics of alluviaml soils of Xerala,
8o01) sarples repraesenting £ive series located at
different dlstricts wers collected from fifteen prafiles
at five depths, Moisture contents were detsrzined at
six applied pressures, vig., 0.3, 1, 3, 5, 10 and
19 bers. The molsture rotenticn vas correleted with
the organic corbon content and texturo of the soil by
sieple end mtiple regressicn analysis.

The study revealed that 50 per cuont of the
avpilable moisture was depletad at a tenagion just
above onc bar, and at 3 bar more than 70 per cent
of the available watsr was extracted, The ranges in
the field capacity and permanent wilting point were
found to be 21k to 32,2 and 12,1 to 16.9 respectively,
end the overall mean volues 25,8 and 13.9.

The correlation study showed that the fine
froetions (clay and silt) have significant positive



corpelation vith moisture retantion. Both coarse

end fine sand fractions gave significant negative
correlation. The relationship of organic ¢arbon
content with moisture retention and avalleble water
was positive, but not significant even at five per cent
lavel,

Prediction equations wars dsvelopad to
determine the available moisturs c.ontent from known
values of textural cowponents and organic carbon
cartant, The coefficienta of dstermination obtained
were high indicating that the difference in the
quality of soll orgsnic patter and fine fractions in
the alluvial solls are nov substantiasl.



