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Storage o f votor in tha root zona of fie ld  
aoll la  o f importance to doth dry land and Irrigated 
agriculture. Zt haa Oaan recognised since long that the 
total voter content of a aoll jagg jg  gives only inadequate 
Information on the quantity of voter available to  plants 
aa aolla d iffer widely in the capacity to atore water 
in tiie plant available fora. Meaningful information on 
this con be had only whoa voter eontent is  related to 
s o il moisture tension. Though plants hove been found to 
d iffe r  again on the ability  to oxtraot stored voter, 
relevant generalisations could be aade on th is. Much 
larger variations, however, occur in tha ability o f aolla 
to retain voter. The so il aoiature con tent-ten alon 
relations usually rspreasntsd through aoll aoiature 
characteristic curves f;ive information on this aspect of 
vater eontent in available fora*

Much of the soll-to<*soll difference in aoiature 
con tent-tension relation la  often accountable aa due to 
differences in texture and organic natter content, 
the fonaer affects through increased capillary porosity 
raaulting from inersaslng f  inane as of texture and through 
larger surface area exposed by finer so il particles.
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Ihe organ** natt«r content « ff« o t i through modified 
aoll structure in addition to tha adore aaohanlsme.

Among tha aoll nolsture constants, tha two 
that are moat important in deciding tha plant availaole 
water content ara tha fielti capacity and wilting 
coefficien t, though there are cr itic ise s  on the validity 
and constancy <xf these, they ara tha only aaaauraa 
praaantly avall&ule to define available water with 
reasonable aacuraey. la ~n tha ease o f moisture contanta 
at other moisture tension values, thoaa at thasa nolsture 
oonstanta also show high dagraa o f dependence on finanaas 
o f aoll aa defined lay texture and organic natter eontant.

In aa maoh aa data on taxtura and organic natter 
content of so ils  ara more easily gathered than those on 
fie ld  capacity and wilting coefficien t, I t  may be worthwhile 
deriving tha latter fron information on taxtura and 
organic natter content. Zn tha case o f many so ils  of 
Jtorale, data fro* such calculations era Inooi^lete aa 
tnara la often large preponderance o f gravel which normally 
is  not estimated aa a textural component. lUowancas for 
the extent of occurrence of gravel and moisture retention 
by this fraction are also to be made in such eases.



Tha present study was aimed at working out 
soee o f the above relationships In the red and forest 
s o ils  of Sirala* A H at o f Iha main objectives o f tha 
study la  given below, this forme a continuation of 
earlier studies on Identical lines on the la terlte  and 
alluvial soils o f the State.

1 ) To find out the nolsture retention character!* 
•ties o f ratf and forest soils o f S»rala at varying levels 
of metric potential.

1 1 ) To find out the correlation between laoleture 
retention at different tensions, texture and organic 
carbon contents of s o il.

I l l )  to work out suitable prediction models for 
arriving at moisture re tuition at Q.3  and 15 bars based 
on the knowledge of textural separates and organic carbon.
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doll moisture retention end l ie  different aspects 
had teen tha subject o f mieiy an investigation o f the 
present century. Week: done on the so il moisture retention 
and availability , and their relationship with texture and 
organic carbon content of the so il ha$3 been reviewed by 
Uiulaaidnaran (1963) and Prameela ( 1963) . do only a brlaf 
report o f the studies which were not included by them are 
being presented in  this section.

ftflMHHftf t f  ITffiatftttltT

A summary of the review by Hufcaaldltaran (1983) 
and Prameela (1983) on this aspect is  given below.

the available range of moisture was considered to 
be thnt held between fie ld  capacity and permanent wilting 
point. In the early days, I t  was thought that this whole 
range of aoll moisture was equally available to plants.
But later workers proved i t  not to be ao. Aa such, the 
concept o f readily available water had coma up. Plants wars 
found to vary in their optimum percentage o f available 
water, d&nee these aoll water contents based on eo il 
wetness could not be applied universally, attempts were 
made to correlate the water status of plants with the energy 
status o f so il water. Accordingly, potential values of



•1/10  or *1/3  bar ware assigned to fie ld  capacity and 
•15 bar fur permanent wilting point* Zhere had been 
con trover*y among workers regarding these potential values 
s i so*

Eeoent developments in the la et two decades have 
sade d ear that in  a dynamic so il water system, such static 
coneepts as so d  water constants are physically Keaningleae* 
Furthermore, the awmnt and rate o f water uptake by plants 
ie  not an exclusive function of the content or potential 
o f soil water (m i ld ,  1911). However they carry soae 
ideas about the storage capacity o f the so il and serve as 
th* useful basis fo r  scheduling irrigation in the absence of 
any other criterion .

Moisture retention In relation to texture

1h« relative proportion o f different si sad particles 
in the so il greatly influences it s  ability  to retain 
moisture. the main conclusions o f tha reviews by 
SndLasidhsran (1983) and Prameela (1963) are as fd low et

1) Soil moisture content at a ll tensions shows* 
strong relation with the fin e fractions, s i lt  and d a y .

1 1 ) the relation between available moisture content 
and content of day had been variable, there being an 
increase in the content of available water with increasing
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clay content In s>«* eases and a d to n a n  in sews others 
especially at higher olay contents*

i l l )  ihere had been a consistent positive correlation 
between the ex ten t of s i lt  and a v ila u l*  vs ter content*
Sis relation with sand was always negative*

iv ) Predicting aoisture retention at 0*3 bar and 
15 bars end available water content using s ta tio n s  tfiich 
incorporated textural separates and organle carbon had been 
successful*

Moisture retention and available water ex ten t 
were shown to be higher fear soils with sore o f fin e 
fraction (Packard 9 195^1 Croegacrt j& J&. 9 195*0* Qavande 
( 1968) attributed the differences between latoaols, 
andosola and alluvial so ils  o f Costa Rioa in respect to 
Ganges in so il water content with suction to the differen
t ia l d a y t s i l t 9 fin e  send and organic natter entente*

She study <*> co il aoisture retention and release 
characteristics conducted at Hyderabad revealed the 
voluoetrie voter content at 0*3 and 15 bars to be substan
tia lly  higher In a sandy clay loaia so il than In a sandy 
loan so il (gnoo*9 1988)* Ixpeslnsatal results o f Jong 
( 1983) proved texture as the M in so il property influencing 
the shape and position o f the vater retention curve* But



this in flu  nice varied with the area in which the study 
v u  conducted because o f the difference in oley nlnerdogy 
and organic setter content.

Xhe positive influence o f clay and the negative 
influence o f rand an fie ld  capacity, permanent wilting 
percentage and available water content had been reported 
by many workers (Bonnes, 1963$ Jadhav, 1978$ *alha £& AiL*« 
1979$ Ghray j£  &• • 1981 )* Contrary to th is, bias-Fierros 
and Ouitear-OJea ( 1968) obtained a negative correlation 
between available water and d ay  cart tent. Qupte g£ e l . 
( 1983) also stated that Olay done did not promice any 
significant e ffe ct on water retention.

Moisture retention by black co ils  was found to 
surpass a ll other so il groups of South India because of 
it s  good structure and high contest o f 2i1 day (Seivakuuaari 
at |^(f  1973)* I t  was concluded that retentivity of 
nolsture in the red eoil wee generally poor.

Frlpiat (19§0) showed tha auount o f estra* 
ctable water to be higher in  soils containing s ilt .
Petersen ji*  (1968) considered a ilt  as the nost 
important factor controlling fie ld  capacity and 
available nolsture in the taxtural d a w , a ilt  loan* A 
positive correlation was obtained between s ilt  end water



s

content. Moisture retention daereaeed as the soars* 
fragment* increased is  the different norisona. files- 
Fierros and Ouitian-OJea (1968) reported that available 
eater content was positively correlated with a ilt.
The higher lister holding eapeelV <*“ the subsoil layers 
of red so il pedons o f Madurai was explains* on the basis 
of insressed contents o f day  and s i l t  (RaguraJ, 1981).

For the la terite  so ils  of Karel a, Tht&asidharam 
<19@3) indicated an increasing influence of a ilt  content 
in deciding the moisture retention by the 2 mm sieved 
fraction at increasing tensions, day content was shown 
to have a significant positive e ffe ct. But an inverse 
relation was shown with coarse fraction . A similar 
result was observed by Prameela ( 1983) fo r  tha alluvial 
so ils  o f Kerala.

Xn ligh t texturad so ils , the majority of soil 
water was released at Q.b bar, whereas in heavy textured 
so ils , only about 20 per cent of water wae released at this 
tension. Moisture retention at 0 .1 bar was found to be 
dependant on (aU t ♦ d a y ) percentage and exchangeable 
calcium percentage while at 15 bar, I t  depended only 00 

(a ilt  ♦ day) percentage, dope o f the log  h (ea) -  log 
curve was mainly governed by texture (BX-Kommos, 1983).
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Multiple linear regieeelon procedures were employed 
by Jong and Leobel (1982) to relate particle sis# d istri
bution and organic earbon to the gravimetric water content 
at 1/3 and 15 bar tensions* w il l ie s  j|  pi* (19@3) grouped 
• oils having similar moisture retention characteristics and 
suggested that developing eimple prediction models fo r  
these groups based on so il physical properties w ill be useful 
in many agricultural and hydrologic operations. Prameela 
( 1983) developed prediction equations for the alluvial soils 
o f Kerala incorporating organic carbon and texture to 
estimate the moisture retention at 0*3 and 15 bars and also 
the available aolstura percentage* They were as fellowst

a) Moisture percentage at 0*3 bar (y1)
yt • 10.3387 ♦ o.jb05 xt ♦ 0.3010 x2 ♦ 0.0030 x j 

-0.1170 %  ♦ 0.0170 Xj (B* «  0.87)-

b) Moisture percentage at 15 bars (y2 )
y2 «  -1b. 110 ♦ Q.b309 X| 4 O.M98 Xg ♦ 0.1575 Xj 

♦ 0.15>»7 *u -  1.6651 *5 (Ra • 0.91)

c ) Percentage of available water (y^)
y3 .  2b.753N -  0.0938 * , -  0.0618 Xg -  0.1576 x^

-  0.29b8 ^  ♦ 1.6790 X; <B* »  0.65)

where x  ̂ * day per cent
Xg m s i l t  per cent
X| • fine sand per cent
x  ̂ «  coarse sand per cent 
Xg «  organic carbon per cent
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She anount and availsbllity of v«t«r cant in  ad 
in eoarse fragments is  often considered to da negligible 
dot Bay have an impact on soils with higu content of 
eo«ri« fmgrents* Shat atones ( > 2  bis fraction ) contribute 
to water avallnhle to plants had been proved oy Coils <1953)* 
He suggested that retention by a tunas varied according to 
tha kind, siaa and content of tha stones*

Sarldaaa® (1978) could find that so il ooisture 
characteristic e u m i obtained with tha 2 na sieved 
fraction greatly overestimated tha noiatora retention o f 
latarlta so ils , in ooaparlslco with that o f undisturbed 
saqplea. tha high gr»vdI oontsnt (28*58 par cant) of 
thaaa aoila uaa attributad to this* I t  was also fauna tbnt 
in tha rad aoila nearly fraa o f gravel, tha moisture 
retention curves obtained were sin ilar in both aiavad and 
undisturbed aoila.

Sweon and mevlns ( 1979) aaparatad tha oore than 
2 mb fraction from tha surface layers of Cutahina so il and 
Colyer so il into three also groups via. 2*5* 5*26 and 
20*55 ms* Do the oaaa of eutahin gravely loan, tha avail* 
abla water capacity ran gad f  ion 3*6 p-r cent in too 20*35 an 
siaa fraction to 5*6 P r cant in the 2*5 mb si as fraction* 
She Shala fragaents mowed relatively higher retention to 
the tuna of 0*2 * 12*9 per cant*



Uhll* study lag the physic«l properties of three 
so ils  in Southern Mlgerla, Moegvu j&» <1983) nede a 
eorrsetion in the total available water holding capacity 
o f each sampling depth fo r  their gravel contents which 
ranged free 21 to $8 par cent*

Thulaaidnaron ( 1983) estimated the apisture reten
tion by gravel in the la terite  aolla of Jferala where a 
preponderance o f gravel waa seen. She noisture retention 
amounted to 8*7 per eent at 0*3 her and 7*1 p< r cent at 
IS tars* She available water in the gravel was found to be 
1*8 per eent by weight which would cone to a nagnitude of 
27 per cent of the available vater retention of sieved 
portion. She following prediction equations veys developed 
to find out the moisture retention at 6*3 bar end 1 $ bars 
u tilisin g  the data o f organic carbon contents and partlols 
alas asperates including gravel*

a) Moisture retention at 0*3 bar (y1)

y1 m -68*1 ♦ 0.255® * 1 e 0*861 *2 ♦ 1*27 *3 ♦
0.756 ♦ 0.752 *5 ♦ 0 .7 *  <Ra ■ 0 .*9).

b) Moisture retention at 1? bars (y2)
y2 «  1b .656 -  0.156 x1 ♦ 0*02>  Xj ♦ 0. 3^28

* 0* 173 -  0.0^89 Mf • 0.0503 x* (8s «  0.M ).
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* 1  - organic Carbon per cent

*a * day per csnt

*3 * s ilt  psr cent

• fin e sand per cant

* 5 m coarse sand per cent

H  * gravel per cent

Kolatura retentionm  relation, to organic caroon content

lha literature on tha influence o f organic caroon 
an a oll nolsture retention hail been revieved by Zhula^ldharan 
(1963)* franeda <1963) quoted sane of tha report* not 
included by iilat* Stair aondueione were as follows*

i )  Moisture retention and eootant o f availed* 
voter were positively ccrrdated wltn the organic oarbon 
content in  nost ease*.

1 1 ) Stare vara report* o f a lack o f such relation 
presuanbly because the favoured* a ffe ct of organic natter 
was naaked by the doolnant a ffect o f tha content of fine 
fractions*

Feuatel and Cjrers as early as 1936 report*! that 
addition o f organic natter increaces the voter retention 
capacity of so ils . The positive influence o f organic 
carbon on available water content was found be narked
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in e0« m  texfaued M ill (an^ouaos, 1919)« Ite diner 
hand, JQLute end Jacob (1S*>9) observed no significant 
e ffeet on too wilting point end moisture equivalent of e 
s i l t  loan so il which had received 0-^0 tomes o f horse or 
duck manure fo r  25 years* Jamison (1953) concluded that 
any increase in available water capacity of so il following 
the application of organic manures van so small even in 
sandy so ils9 as to be o f no practical value*

Ascending to Salter and Haworth ( 19 6 0 * the 
increased available water capacity was the result o f a 
significant increase in fie ld  capacity ae compared to the 
noneignifleant e ffee t on permanent wilting point*

Rajagepal and Hartakulandal ( 1967) indicated that 
the added organic matter had no effeet on the moisture 
holding capacity o f South Indian soils upto a level of 
10 tonnes of farm yard manure per cere* Shis was attributed 
to the predominant e ffe ct o f day in these soils*

Shetron (197*0 reported the domjawnt influence 
or organic oarbon and fxee iron contents oti the water 
retention in the a horiscn o f some forested sandy soils*
Soil water retention espresso* as per cent by walght in a 
peat so il was reported to increase at saah so il watsr 
suetlon with each increment of poet (Stevenaenv 197*0*
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3hOUc densities on the other hand decreased with the 
result that quantity of stored water on voluaetric heals 
depended oh the relative increases In per sent water by 
weight and deereaees In hulk densities.

(Stat'd, and Halavar (1978) and M lty  ( 1983) observed 
an Inereaee in porosity and water holding capacity with 
lnereasing organic matter contents. Shulasidiaran ( 1983) 
observed that In the laterlta  so ils  o f Kerala, organic 
carbon was found to have no bearing on the nolsture re ten* 
tlon as indicated by Its corvalfttlovi being non-sipiifleant 
with nolsture retention at a ll the tensions, Franaela ( 1983) 
also reported a lack o f significant correlation o f organic 
natter content fo r  the alluvial solla  o f  Kerala*

Jacobs wits and Steeittuls (198*0 found that rdien 
sewage sludge ccnpost was added at rates o f 0f 50, 200 and 
000 tonnes per hectare to sandy loan and s ilt  loam fie ld  
p lots , the vaiuaetrlo water content increased in the sandy 
lotus son  only.

r fa A t» .^ ig

Mathematical funotlonel relationship between so il 
nolsture center t© snd so il moisture tension had been 
rsportsd. OhoSh ( 1970) estahliahed ths eoil-awisture
characteristic of sandy so ils  as lt  = '+e ( ^ )  ^ where

C7o ^



ife was tha air entry capillary auction in bars, £ was an 
empirically determined constant, 6 was the volume moisture 
content of so il and 60 was the volume o f 6 in saturation. 
She Value o f £ was estimated as 3 »  26*5 (ieL) 
where 1 1 end lg  ere the percentage o f send mk s i lt  in 
the e o il.

Haridasan j|  (1979) described the moisture 
characteristic curves fo r  two la terlts so ils  and a red 
sandy loan so il o f Kssaragod tap * linear model o f the type 
log h u a*b (6 * 6 ) wnsxe the constant •a* reflected 
the edeorptlvs properties end *b* tbs hydrophy steal proper* 
ties  o f the so ils .

Bachs g$ d *  (1981) showed that water content was 
linearly related to log miction (suction in s i l l i  oars 
so that log k * p^) and watar content on volumetric basis. 
She linear model was considered acceptable fo r  candy loams, 
loams, s i l t  loams ane day  learns but inappropriate fo r  
so ils  dominated In sand or day , since the relationship was 
slightly curved.

Function relationship between sa il water content 
and water suction were examined for various so ils  of 
Canadian prairies end Jong &£ &• (1983) showed that the 
beat f i t  was obtained with a two straight lin e  regression



modal of tha fora

114 • m ♦ fc| ( lOg S -t) fo r  s  <  10* and 
«C »  m ♦ ba ( log S-%) for 10* ^  g where 
5 »  moil water suction in bars 
t  »  9breaking point* denoting the log o f suction 

at which water becomes more d ifficu lt  to 
remote from the so il whan the suction is  
further increased* 

a, b, end bg • regression coefficien ts

For the la terlte  soils of Kerala, Zhulaslcihnraa 
( 1983) found that the exponential quadratic model was the 
aost suitable prediction modal fo r  moisture chamoterl* 
estlon* I t  was of the form log y ■ e-bx ♦ cx2, where y was 
the eo il moisture tension In bars, x the moisture percentage 
on weight basis and a and b are constants. Prameela ( 1963) 
showed that the Cobb Douglas fm otion  leg y e a *  log bx 
as the beet f i t  fo r  moisture caaraotwrisation of the 
alluvial soils o f Kerala*
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Dm study vas oonduoted at the College of 
Horticulture, Yellanlkkara during ths period from 
Hoveaber 1983 to depteaber 198* .

1 . f a l l
Bod and forest aoil groups vara selected for 

tha study* t o l l  saaplea vere oollaatad from tire e  aariaa 
each established bp tha aoil surrey unit o f tha Oepartaent 
of Agriculture. She three aariaa of rad a o il, asypore, 
jhaflhiasngalaa and Cherniyoor, vara located at Callout, 
Cannanore and Snvaadrua dletrlota , respective!y* For as t  
aolla vara collacted froa dh<&eyar, Ferlya and Saoklrl 
aariaa o f friohur, Wyaad and Trirandrun d istricts . Fran 
each aariaa, a d l staples vara eoUeeted froa thraa profiles 
at different locations. Morphological dasoriptlacia o f 
the typifying padon o f aaoh aariaa are given In Append!*-1.

For rad a o il, p its  o f 1*5 a vara dug at thraa 
different location a froa eafih aariaa* d o ll sample* vara 
collected hy aoraping tha aldaa o f tha p it  at five depths 
v le .0-30 an, 30-60 on, 60-90 aa, 90-120 ca and 120-150 oa*
In the daae o f foreat e o il, i t  vaa not possible to tike



the samples from the fiv e  depths due to the lim its of 
depth of the soil* Bu mum1 st depths fa riid  fo r  the 
profiles aoeordiisg to the depth possible. Sheas samples 
vere used fo r  studying moisture retention and aoll 
properties.

the samples fo r  the determination o f bulk density 
vere collected using eon  samplers o f 10 ea length and 
h.h em diameter* the eon  samplers vere hammered vextieally 
down into the eoil fro* the top o f the p it  after xeaottng 
tie  top 10 em eoil layer o f each depth*

the gravel pementege o f eadb sample vaa determined 
separately from aamplea taken fo r  M k  density deteradnatian 
after oven drying* She more than 2 am fraction vaa vaehed« 
even dried and v e ile d  end espreaaad aa the percentage of 
tie  total weight of soil*

the collected to ll  sample* ven  air dried end 
pasted through a 2 m  sieve* Moisture retention etudles 
vere made at pressures o f 0*1 , 1 , 3 , $, to end 15 here 
using the pressure plate apparatus (Klehard#, 1 ^ 7 ). 
fo r  thla9 tha samplaa were saturated overnight In rubber 
rings and transferred to the pressure plate, also saturated 
overnight* She plates with the samples were then brought
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into cqullibrlun with ttw applied pressure fo r  jzMi8 

hours* 71m aoisture eon toots o f the samples In squill* 
brlum with the applied pressure were thou determined by 
gravl&etrle asthod after drying in  so electric oven at 
1Q5*110°C* Moisture retention studies were implicated thrice 
fo r  each saople.

Moisture retention by gravel was deteralnod for 
forest so il saaples only* The gravel content of red so il 
saqples was- too low to be considered* Hie warned and
dried gravel was saturated overnight in water one then used
for the detandnatlon o f eoieture retention at 0*3 ami
15 bars* The overall aean retention by the gravel was then
calculated* The nolsture retention at 0*3 and Vjr bars 
including gravel on voluas tiasla was calculated by 
multiplying the weighted values on weight basis including 
gravel with the bulk density of each eaiaple.

? f  M&Uwlt, wdmx

Available water of the so il sai&ples was deterioined 
by finding the nolsture held between 0*3 bar and 15 bars 
pressures* The available water c intent of the a loved soils 
was determined on weight basis.

Nbiyture retention by the so il including grsvaL 

at 0*3 ami 15 bar? was separately calculated fo r  each s&aple
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froe the water retention by tiered t o l l ,  it s  proportion, 
tiie retention by gravel end its  proportion, tuew  retention 
values were then converted to volune Oasis by multiplying 
the water retention on weight basis with the bulk density 
of each saqple. Site available water (Mutant on volume 
basis was finally onleulateb as the difference in  water 
content at 0*3 bar and 1$ bars on volume basis.

5* gfifcHftli, ffXaa tofrsiflttU m  anatola

Mechenloal c exposition o f tbs « m sieved so il 
fraction was found out by the International pipette method 
co proposed by Piper (19*»2). She particle sise distribution 
including gravel was al o found out by incorporating the 
weights of gravel and sieved so il o f each sample.

6* letoralnatibn of organic carbon

Halkley ano mack titration aethod (Jayson, 1958)
was used to determine the organic carbon content of the 
Os 2 im sieved so il.

7. a i.jaa  Jhtaai. a n to n a

Correlation studies vere aade between the nolsture 
retention o f the aieved so il at different tensions and 
organic carbon end textural components. Multiple regression 
analysis as suggested by Saedecor «nd Cochr<tn (1967) was



employed to arrive at suitable prediction equations 
relating moisture content at fie ld  capacity end wilting 
percentage with organic earoon ana texture. Xn the case 
o f forest s o il, two sets of prediction equations wore 
d e v e l o p e d ,  one for moisture retention o f  sieved s o n  end 
soother for moisture retention Including gravel. Moistui e 
retention characteristic curvss ver© also arrived at for 
tv.e red and forest so ils  using the mean retention values 
of the sieved s o il, obtained from the entire samples.



K e 6 u L t $



REbUL2S

K d b o ll

1 * rttiRttML.toJttn, gsqfolM

Pata on the naan moisture retention of tha 2 am 
sieved so il cm weight oasis for toe different eeriee and 
tiieir overall mean values are furnished in Xaale 1 *

In general, as the tension increased from 0.1 to 
15 hers, there was a deereaee in the amount of moisture 
retained by the soil* But the rate o f decrease was small 
at the highest tensions i .e .  10 and 15 bars* Amors.; the 
three series, Cherniyoor series showed comparatively 
higher retention at a ll the tensions for the different 
layers*

Ihe values for the moisture retention at fie ld  
capacity ranged from 9**» par cent to 11*7  f>«r cent in tm  
d ifferent series with a assn o f 10A$ per cent* i t  
peraanent wilting point, the seen retention was 7*21 per cent, 
while the values ranged fsuB 6*5 to per cent, 
b la llarly , the aean available water content amounted to 
3mSh per cent, the rings o f v~dues being from 2*93 to 3*Wfc 
per cent in the different eeriee* She avnilaole water 
content remained nearly tue same in a ll the profiles of 
the three series*



Table 1 . Hoisture retention by 2 mm sieved aoll (Percentage by weight}
t )  Beypore eeriee

Depth
CB

Soli euletitre tension (bars) Avail eble
0*3 1.0 3.0 5.0 10.0 15.0

0 • 30 8.59 6.93 6.05 5.65 5.46 5.09 3.50
3 0 - 6 0 8.64 7.73 6.88 6.50 6.59 6.10 2.74
60 -  90 9.69 8.47 7.84 7.39 7.21 7.06 2.63
9 0 - 12 0 10.08 8.65 7.85 7*60 7.37 7.22 2.86

120 -  150 10.03 8.38 7.64 7.25 7.26 7.09 2.94
Mean 9*45 8.03 7.25 6.88 6.78 6.51 2.93

b ) fieihiaeDgalae series

Depth Soil Bolster* tension (bars) Available
0.3 1.0 3.0 5.0 10.0 15.0

waster

0 - 3 0 @.48 7.35 6.27 5.75 5.26 5.25 3.23
3 0 - 6 0 9.58 8.J* 7.19 6.67 6 .11 6.31 3.27
6 0 - 9 0 1 1 . 1 1 6.73 7.68 7.18 6.78 6.97 4.14
90 -  120 10.78 8.00 7.64 7.22 6.69 7.12 3*66

120 -  150 10.94 9.48 8.53 8.14 7.85 7.84 3*10

Mean 10.16 8.38 7.46 6.99 6.56 6.70 3.48

( C o n t i . )
to
C O



Table 1 (Con to .)
c )  Chsrnlyoor aeries

Dspto S«41 iaU tu n  tension (bars) available
OB 0.3 1.0 3.0 5.0 10.0 15.0

-  eater

0 -  30 9*72 a. 12 7.36 6.83 6.39 6.61 3.31
30 -  60 12 .** 11.0 2 10.00 9.60 8*92 8.76 3.70
60 -  90 13*01 13.36 10.16 10.09 9.59 9.60 3.61
9 0 -1 2 0 11.37 9.65 9.05 8.85 8.53 8.66 2.91

120 -  150 12.13 10.77 9.66 9.57 9.16 9*06 3.07
Mean 1 1 .5* 10*18 9.26 8.95 8.52 8.62 3.32

d) Overall aeai) retsnUun at d ifferent tensions (percentage bgr ealgbt)

Depth Soli noiature tension (bars) Available
water

0.3 1 . '0 3.0 5.0 10.0 15.0

0 - 3 0 8.93 7.66 6.55 6.07 5.70 5.5® 3*35
3 0 - 6 0 10.29 9.03 8.02 7.52 7.21 7.06 3.23
6 0 - 9 0 11.27 9.52 3.56 8.22 7.86 7.81 3*66
9 0 - 12 0 10.5* 8.7 / 8.18 7.89 7.53 7.60 3.16

120 -  150 11.03 9 .!* 8.60 S. 32 8.09 8.00 3.03
Mean 10.65 8.86 7.98 7.60 7.28 7.21 3.26

to
a:-'



Vihan the tension wa increased from 0*3 to 1 o t ft 
**9 pel* cent of the t o t .1 available water was removed.
The depletion was 27 per cent as ttm tmmim increased froe
1 to 3 hero* The increase o f tension froci 3 to 5 bars and
3 bare to 10 bare resulted in the reaoval of 1 1 .7  per cent
end 9*8 per cent available water respectively* The moisture 
extraction vaa only 2*1 per cent when the applied preasure 
changed frcas 10 to 15 bars* Thus i t  was observed that 
most o f the total available water was removed as the tension 
readied 3 bsrs (67.7 per oast}* An attempt was made to 
arrive at a suitable prediction mocel for filature Oiara* 
eterlsation atm the beat f i t  was obtained with toe sx ified  
exponential curve y • k ♦ sb* . . . . . .  (Equation 1 )
where k is  a constant called asymptote, a and o are constants, 
y is  the so il moisture tension in bars and at is  tins corres
ponding so il soisture content on percentage weight basis*

Data on tha overall man retention for the laysrs 
Indcated that the moisture retention was lowest in tbs 
topmost layer and highest in the le e t layer* An increasing 
trend with depth was observed fo r  moisture retention, 
tacrngh i t  was not consistent* However, the available water 
content fa iled  to show any such trend and tkm v lues were 
almost the sans*



F | a _ ^ i. M O IS T U R E  C H A R A C T E R IS T IC  C U R V E  FOR THE 2 MM SIE VED  
F R A C T IO N  IN  REP S O IL .

0  e s t i m a t e d  v a l u e
X  O B S E R V E D  V A L U E



Bo narked variation vaa observed between the 
eater adding capacities of the three different profiles 
of a series (Pata not presented)*

a* m u
2*1 * fixture o f the 2 mm sieved portion

fable B presents the data on t im m m  textural 
oorapositim of the different series*

The predominant taxtur -JL class vaa sandy olay 
loss* Excepting Ghernlyoor series, ths other two series 
vere found to belong to the above textural olass* Anong 
t e two solid fractions, the content was higher for fine 
sand (0.02 ~ 0*2 au)* The mean Values for the textural 
separates for the u iffeient series ranged from 2© to 29 

per cent in the esse o f clay, ©9 to ©6 per cent for fin s 
sand and 9«© to 16*S per cent fo r  coarse sand. The overall 
a&m values in these eases vere ^ . 1 , $©.$ and per cent, 
respectively* The s i lt  content remain«d almost ths sans 
in a ll tire series with a swan v«tlue o f ** per cent,

Xt vas observed that the day  content vaa ninlisuEi 
in trie surface layer in e ll  the series and the other layers 
showed similar Values* On the contrary, the sane fraction 
vas generally higher in the surface layers* Tire total 
fin e fractitin (clay * s i lt )  indicated an increasing trend



Table 2. Textural oopposition o f the to ll (percentage) 
a) aayporo n riia

Popth
«■

Clay S ilt FlnaMmMMt.Olm
Coarao
•and

Textural claas

O • © * •6 6 6*32 68*21 10.81 Sandy loan
30 • 60 20*78 2*79 •7.63 6,66 Sandy d ay  lo «s
60 * 90 21.79 2* * 65.27 10*00 Sandy day  loan
90 *120 28*88 3*22 6fe*$2 8*91 Sandy day loan

120 *150 20*18 6*27 6fc.02 6.73 Sandy d ay  loan

Mian 20*06 *►.31 66.17 9 M Sandy day loan

b) Hunhlnangalan aariea

PapthannaWm
d a y S d t Flna

aand
Co&rao
•and

Textural elaaa

o * 30 18.81 3.M 62.72 15.06 Sandy loan
30 -  60 20*56 *►.75 61*28 13.M Sandy day loan
60 • 90 22*86 3*75 60. * 12.75 Sandy day loan
90 * 120 26**»0 1.53 59*52 12.55 Sandy day

120 * 150 * .3 8 *►•26 57.38 * .0 0 Sandy day lo w

Naan 22*60 3 .* 60.31 13.55 Sandy day  loan

(Contd* )
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fa&La 2* (Contd, )
H) Charniyoor aariaa

Dapth
on Clay S ilt Fino

•and
Coaraa
•and

Textural olaaa

0 • 30 22.50 *►.72 53.79 18.99 Sandy clay loan
3 0 - 6 0 31.69 *►.*►0 *►7.79 16.12 dandy elay
6 0 - 9 0 30.26 *►•06 *►7.95 17.78 dandy olay
9 0 -1 2 0 29.66 3.18 50.M 16.75 dandy olay

120 -  150 33.83 3.89 ‘►5.9*» 16.5*̂ dandy olay

Moan 29.58 *►.05 *>9.1* 17.23 sandy clay

d) Overall n«an taxtural oonpoaltton

Paptfe
on

Clay S ilt FXaa
■andf̂aaanon

Coaraa
•and

Textural olaaa

0 - 3 0 18.66 *►.82 61.57 #►.95 dandy loan
3 0 - 6 0 #►.31 3.98 58.90 12.81 dandy olay loan

a o t £ #►.96 3.58 57.95 52.51 dandy olay loan
90-120 26. * 2. 6fc 58*26 12* #► Sandy clay loan

120 -  150 26.13 *►.80 55*98 13.09 Sandy olay loan

Moan #♦•08 3.96 58.58 13.^2 Sandy olay loan
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with depth, as evidenced by tha tints on the overall 
naan textural eoagioaltion end the taxturd coaposition 
of tire different series. the shove depth else variation 
in contents of textural separatee van, however, not 
eoneletent and ©rratie v lues were observed in several 
p rofiles.

Cooperatively higher day and coarse sand contents 
wars noticed in the Cherniyoor series In a ll the fiv e  
depths. *2he fine sand content was relatively low in this 
series, the variation a^n*j the d ifferent profiles in a 
series with respect to their particle siae distribution 
was erratic and toe overall range was froa sandy loan* 
through sandy day lorn  to sandy d a y .

2*2. Organic carbon content

the organic carbon pare an toga o f the three eeriee 
was found to decrease consistently as the depth Increased 
(fa d e  J ). the topnost layer had a naan content of 
0*38 per cent which dropped to almost half (0.2 per dent) 
Hi the loweraost layer, the values fo r  these two layers 
ranged free 0.31 to O.tJ and 0 .13  to 0*30 per cent, respe
ctively  in the different ear las. the overall m*m organic 
carbon content was 0.26 per cent. Conspicuous variations 
were observed betveen profiles one even within a p rofile  
between the different layers.
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tahle 3. Organic car&on content* of the different eeriee 
(£»roe!)t*fft }

Depth Beypore
i i r i t i

SuntilBeBgalMB
eeriee

Cherniy oar
M Titl

Overall
B«ao

0 * 30 0.38 0.32 0.83 0.38

30 • 60 0.26 0.23 0.39 0.39
60 -  90 0.23 0.15 0.32 0.23
90 -  120 0.19 0 .1 1 0.25 0.18

130 * 150 0.17 0.13 0.30 0.20

Mtm 0.35 0.19 J o .> 0.26

table 8 . atOk densities of the different eeriee (g o«*1) 
«

Depth
OB

Beypore X»nhlBangft.laa Cherniy oor Overall 
eeriee eeriee eeriee seen

0 • 30 1 . 1* 1.8 1 1.88 1.88
30 • 60 1 .M 1 . 1* 1 .8J 1.83

60 * 90 1.82 1 M 1.30 1.39
90 * 120 1.38 1 .1* 1.35 1.39

120 • 150 1.38 1.88 1.3$ 1 .8o

Neen 1.8 1 1 *5 1.38 1.8 1



2 .3 . Snlli density

the bulk density values for the different eerie* 
together with the overall e»an for the entire samples ere 
presented in fable 8.

The aean hulk den ally vpiluea r  inged 2'roa 1.J0 to 
1.88 g ec" 1 vitft an overall »ean of 1.8 1  g 00"^. Though 
variation# vere noted in -if fe  rent eeriee* the bulk density 
value# averaged over e ll the aeriea showed a steady decieaae 
with jUooreasing depth* the averages fo r  depths o f 0*30 eis 
and 120-150 m  being 1.88 end 1.80 g w *1} respectively.

3* Moisture retentiongn voluoe duals

Holsture retention at 0*3 and 15 bare and avail
able vater on volune basis vere determined by multiplying 
the corresponding retention Values on velght basis vlth the 
bulk tensity of each. Data on too*a are presented in 
Table 5.

The different aeries shoved relatively similar 
values o f available valuneUic vater content vlth the mm  
value of 8.6 per e«nt. The fie ld  capacity and permanent 
v iltln g  percentage ware 18.7  end 10 .1  per cent* respectively. 
Si# range of values vaa fross 13*3 per eent to 16.2 per cent 
in the case o f fie ld  capacity and 9.2 to 1 1 .6  per cent fo r



fattle 5- Moisture retention on solvere basis fo r  different series (percentage by 
volume) a t 0*3 and 15 bars.

a ) daypore series

Depth 0.3 15 Available
vater

0 - 3 0 12.36 7.38 5.08
3 0 - 6 0 12.88 8.61 3.87
6 0 - 9 0 13.75 10.02 3.73
90 -120 13.92 9.97 3.95

120 -  150 13.83 9.78 8.05

Mean 13.27 9 * * 8.13

8) Cherniy dor series

Depth 0.3 15 Available
ca vater

0 - 3 0 18.35 9.87 8.88
3 0 - 6 0 17.79 12.50 5.29
6 0 - 9 0 16.87 12.19 8.68
9 0 - 1 2 0 15.33 1 1 .8 1 3.92

120 -  150 16.39 12.28 8.15
Mean 16.15 11*56 8.59

b) Suiitlmngeilaa series

Depth
cm

0.3 15 Available
vater

0 - 3 0 11.96 7.81 8.55
3 0 - 6 0 13.79 9.08 8.71
6 0 - 9 0 16.23 10.19 6.<9»
9 0 -1 2 0 15 *9* 10.27 5.27

120 -  150 16.19 11.60 8.59
MftSB 18. ^ 9.71 5*03

d ) Overall mean retention ce volume beds

Depth 0.3 15 Available
cm vater

0 - 3 0 12.90 8.07 8.83
3 0 - 6 0 18.69 10.06 8.63
6 0 - 9 0 15.62 10.80 8.82
9 0 - 1 2 0 18.93 10.55 8.38

120 -  150 15*87 1 1 .2 1 8.26

Mean 18.72 10.18 8.58

COro



periaenmt wilting paint. Mo consistent trend was 
observed with depth la  any of ths sarles*

8. gamftttltoft gftftlfg

Correlation coefficien ts were worked out fo r  
nolsture retention at the six tensions with organic oarbon 
content and texture. They ere furnished in Table 6.

the elay content shoved a highly significant 
positive correlation with water content at a ll the tensions. 
With s ilt*  a positive relation vas obtained at a ll 
excepting 5 and 15 bars. A significant negative relation 
vas obtained with fine sand but the negative relation with 
course sand vas not significant. A lack o f significant 
correlation with organie carbon content vas observed. 
Available vater followed a trend similar to the moisture 
percentage at 15 bars with day liv in g  significant positive 
relation end fine sand shoving significant negative 
correlation.

In tsroor relations o f fie ld  capacity, permanent 
wilting point and available vater with organic carbon and 
textural separates Indicated that the day fraction vas 
positively correlated with a ll the three parameters.
B lit content had significant Influence on fie ld  capacity



fs&Le 6* (brielaU aa coefficien ts of aoisture percentages at different 
tensions and available water content o f 2 m  sined so il with 
tsxtural separates and organic carbon.

Soil aoisture 
tension (bars) Clay S ilt Fine sand Course

sand
Organic
earbon

0.3 0.8599** 0.3853* -0.9332** -0.0352 0.1839
1 .0 0.*927** 0.J 920* -0.95*0** •0.0013 0. 2*92

3.0 0.8919** 0.306** -0.9732** -0.0025 0.181*
5.0 0.891*** 0.2698 -0.7736** -0.0066 0.1863

10.0 0.8836** 0.2959* - 0. 7286** -0.0610 0. 1 1 j*
15.0 0 .9®  3** 0.2809 -0.1*99** -0.0*31 0. 112*

Available
eater

0.J609* 0 .« * 8 -0.3518* -0*0016 0.267*

* Significant at 5 par cent level
*• Significant at 1 per eent level



only* fin e  m bA van significantly and negatively 
correlated with a ll the variables studied except silt*
Both fie ld  capacity and porasnsnt v lltln g  point influenced 
the percentage of available vater but fie ld  capacity 
the greater e ffeet than the other* She organic carbon 
content had a significant positive relation with content 
o f coarse send while with fin e  send, a significant but 
inverse relation vaa noticed (fable 7 )*

Prediction equations vere developed to estlaate 
the aoisture retention at 0*3 and 15  bare f io s  a knowledge 
o f the contents of organic carbon and various sice fractions* 
These equations are presented belov* The analyses of 
variance ere given in Appendices 2 and 3*

a) Moisture percentage at 0*3 bar (y^)
yt a 1*9228 4 0.2920 34 4 0*3171 Xg 4 0*0020 k  ̂ -  

0*0188 4 1*3930 *£ <»2 • 0*87).

b) Moisture percentage at 15 bars (ya )
ya • 19*8026 ♦ 0*0552 x1 ♦ 0.035^ kg -  0*1936 k j -  

0*2068 4 0.1635 x5 (R2 «  0*90)
where

*1 a day per cent

*2 m d l t  per cant

*3 m fin e  tend per cent

*8 m coarse sand per cent

*5 m organic oarbon per cant



Table ? . Matrix o f intereorrelatlcgis o f aolttiirt contents at 0.3 and 15 bars and 
available water with textural separatee aad organic carbon.

Moisture 
par cent at 
0 .3  tar

Maiature Available 
per east water 
at 15  bars

Clay S ilt Fisa
sand

Coaraa
send

Organic
carbon

Mslature 
par cent 
at 0*3 tar

1.0000 0. 9Mb?** 0.6*499** 0.8$99** 0. 3252* -0.7332** - 0.0352 0.1839

Moisture 
par east 
at 15  tars

1.0000 G.3802** 0.9023** 0.2807 -©.5*98 -©.C*31 0. 112t

Available
water

1.0000 0. 361C* 0. 2^ 8 -0.3518* •0.0018 0.26 A

Clay 1.0000 -0.011*4 -0.1817** 0.0153 0.0793

S ilt 1.0000 ~0. l 9b8 -0.106*4 0.1255

Fisa sand 1.0000 -0.5758* * - 0. 3021*

Coarse sand 1.0000 0 .*55*

Organic carbon 1.0000

9 Slgnllicant at 5 par cent level 
•* Significant at 1  per cent lave!

CO
cn



Attempts aodi to work out a prediction nodal 
fo r  available water eontent yielded an aquation with 
low predictability (B* »  0.25) end hence la not preaented 
here.

m m t m k
1. Moiatura retention tat the, p ro files
1.1* Moisture retention by 2 an aievod fraction

Bata on the noisture retention at different tenalona 
fo r  the different aorlea and their overall swan are ilven 
in Table 8.

Ae expected, inoreaee in the applied pressures 
fron 0*3 to 15 bare roaulted in  the decrease in retained 
aoiature content* The retention waa alnost the aane at the 
higher tensions, 10 and 15 bars. The different lay ere 
exhibited varying extraction ratce at different tenalona.

Hie aoiature retention valuea showed considerable 
variation aaong the different prof 1 1  ee end at a ll the 
tensions studied, Shdayar eeriea contained the lowest 
anount of aoiature* The fie ld  capacity values ranged froa 
26 to 26.1* per eent, with the aean value of **»•$ per cent* 
Sim ilarly, the values for penaanent wilting point varied 
free *  to 19 per oent, while the aean wee 18* t per cent.



fa tt*  8* Moisture retention by 2 an sieved so il (percentage ay weight)
a) iSbcCLayar eerlee

SepUi S oil aolature tension (bare) Available
0.3 1*0 3.0 5.0 10.0 15.0

0 - 3 0 20.77 17.36 15 .0 1 15.63 15.16 15.17 5*60
3 0 - 6 0 19.29 15.89 1*4.27 16.01 13.51 13*26 6.03

Muut 20.03 16.63 56.6*4 16.72 16.33 16.22 5.81

b) Pwrlys earlee

Depth Soil n i i t a n  tension (bars) Available
on 0.3 1.0 3.0 5.0  10.0 15*0

0 - 3 0 28.75 25.35 22.71 21.83 21.53 21*16 7.21
3 0 - 6 0 26.66 23.62 2 1 . 1 1 21.00 19.77 19.76 6.68
6 0 - 9 0 25.18 20.96 18.83 18.95 18.69 18.66 6.72
9 0 -1 2 0 25.5& 22.63 20.66 19.66 19.50 19.09 6.67

Mean 26.68 23.03 20.82 20.31 19.87 19.71 6.77

(Contd.)
COoc



Sable 8 (Cintd. }
9 ) 3atftlri w rits

Depth Soil s& stcre teceioo in hare Available
91

0*3 1*0 3*0 5.0 10.0 15.0
eater

0 - 3 0 * .0 3 20.51 18.65 17.26 17.31 17.18 6.85
30 -  60 25*52 22.01 20.06 19*6 18.81 18.80 6.72
6 0 - 9 0 25*91 21.8$ 19.93 18.89 18.83 18.07 7.88

Idas 25.15 2 1 . * 19.55 16. * 18.05 18.02 7.13

&) Overall ceac BJlature retention bgr the 2 mm sieved fractions at different tenalacui 
(percentage 6gr weight)

SMptb Sell aolatur* I 1 AvailableSflB
0.3 1 .0 3-0 5.0 10.0 15.0

0 - 3 0 * .5 2 21.07 18.79 18.17 17.99 17.96 6.56
3 0 - 6 0 23.75 20.88 16.88 18.16 17.23 17.27 6.88
6 0 - 9 0 25.55 21.22 19.85 18.92 18.56 18.26 7.29
9 0 - 1 2 0 25.56 22.83 20.68 19.88 19.50 19.09 6.87

Mean * .8 5 21.29 1 9 .* 18.67 16.32 18.15 6.70

CO
CO
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ilowever, almost siiailnr available water content** cloaa 
to the aaan vtlua. of 6.7 per cant ware shown by the 
different series.

As the tension increased frea 6*3 to 1 our, about 
53 per cent of available water was released* A change in 
pressure froa 1 to 3 oars removed 29 per cent of water and 
the extraction was 10 par oent when the applied pressure 
was raised fioia 3 to 5 bare* She proportion of available 
water depleted was as low aa 5*2 per cent when the tension 
increased free 5 to 10 bars snd 2*5 p* r osnt as i t  reached 
15 bars* Shus i t  was evidsnt that the greater part of tha 
tot; 1  available water was raoovad whan the tension was 
raised to 3 bars from fie ld  capacity* *f the various 
prediction models tested to define aoiatuie characterisation, 
sod i f  led exponential curve daseribad by tha equation ( 1 ) 
was found to be the beat fitting*

Xhe overall mean values indicated an inconsistent 
increasing trend in soisture retention with depth* However, 
with Siiolayar and Periya series, the reverse was found to 
be true. It  la  to be noted that the so il depths varied 
1  n trie different pi of ile s  being upto £0 cm only in dhdayar 
series, 90*120 ca in the Periya series and 60 to 90 qb in 
dax&in series* the overall asan values thus are fsos



Fig .  2.  M O IS T U R E  C H A R A C T E R IS T IC  C U R V E  F O R  T H E  2  MM SIEVED 
T R A C T IO N  IU  F O R E S T  S O IL .
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p rofiles  opto 60 OB,t20 m  and 90 c& respectively. In 
oom o f tee p rofiles, tits so il was deeper than 120 am*

1.2. Moisture retention by gravel

Results of tiie studies 00 Bolsters retention ay 
gravel showed that I t  was substantially less tear; that of 
2 ae sieved so il. Moisture retention by gravel was deter* 
sined for 0*3 and 15 bars only (table 9)*

there was considerable variation aaong the different 
series in the values of os an retention lay gravel, Periya 
series showing coap«iatiYttiy higher values* The overall 
sjeasi retention at 0*3 and 15 bars were worked out to be 
10*80 and 9*M> per cant, respectively*

Contrary to tee expected pattern, sosie o f tee 
saxaples recorded higher moisture contents at persistent 
wilting point tean fie ld  capacity, resulting in negative 
values fo r  available water con tent* This feature was 
Btainly shown by the samples of the 0*30 eta layer* the 
overall sean available water calculated fnta the entire 
sacg&es was 1 *jN per cent

2. jg &  jm .g f t s i
2*1. Texture o f ths 2 tm sieved portion

The aeehanical oopposition o f the different 
p ro files , aver aged fo r  ths three profiles of a series



table 9* Moiature retention lagr gravel (percentage by M ight) 
a ) Shaiajar eeriee b) Ferlya eeriee

Depth
ea

0*3
her

15 .0
hare

Available
eater

o * 30 8.02 8.85 -0.83
3 0 - 6 0 8,72 8.83 -0 .1 1

Heea 8.37 8.SP* -0.67

e ) Saakirl eeriee

Depth
ea 0.3

her
15 .0
here

Available
eater

0 - 3 0 8.38 8.26 0 .12
3 0 - 6 0 9.6fc 8.56 1.08
6 0 - 9 0 10.03 7*00 2.95

Mean 9.35 7.97 1.38

Depth
ea

0.3her
15 .0
here

Available
vater

0 - 3 0 11.03 11.22 -0.19
3 0 - 6 0 11.66 9.99 1.67
6 0 - 9 0 12.h7 9.90 2.57
9 0 -1 2 0 12.80 10.76 2.C*

l̂ bâestĝ êBp# 11.99 10.^7 1.52

6 )  O ve rall man retention bjr gravel

Depth
ea 0.3her

15 .0
here

Available
eater

0 - 3 0 9.1** 9.M* - 0.30
3 0 - 6 0 10.00 9.13 0.87
6 0 - 9 0 11.35 8.1*9 2.76
9 0 - 1 2 0 12.80 10.76 2 . 0*

Heea 10.80 9.**6 1.9*
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end their overall naan trainee are furnished in fa d e  10*

the nain textural olaea of the so il was i ound 
to bo day* The Mao d a /  content wa* ae high ae M» 
per cent which closely agreed with that of Perl/a and 
SaxAclri series, Compared to thiet dhda/ar series eon* 
talned leaaer aroamt of d a y , but aore o f fine sand* lo  a ll 
the series, d a / content indicated so increasing trend 
with depth while the send fraction decreased* ®oe d a /  
slid fin e  santi together constituted about ?0 per cent of 
the total slaa fractions.

2, 2. Particle dee distribution including gravel

The per t id e  else distribution including gravel 
was fotaid out by incorporating tha w aists o f gravel and 
eleved so il o f each sample. These data are preaented in 
fable 1 1 .

the content of gravel averaged over the entire 
samples amounted to 29* per cent and the man values 
for the different eeriee were in the range fsoet 2b*?9 to 
2b*5^. dut the gravel contents in ger*«x ; 1  showed an 
increase witn depth* Values ae low ae 5*5 P*-'* cent in the 
surface layer (dhoia/ar eeriee) to me high ae 51 per cent 
in the fourth layer (Peri/a saris a; sere observed (Data 
not presented}*
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Table 10* Textural eooposltlan of 2 as tiered to il (percentage) 
a) J&olayar eeriet

ggj Clear s i l t Vine sand Coarse
aand

Textural class

0 -  30 *»80 ti.63 35.05 18.52 Sandy clay loan
30 -  60 36.60 13.27 35.08 15.05 Sudjr clay

Me«o 35*70 12.b5 35.06 16.79 Sandy day

b) Periya. earlea

Depth
«B

Clay S ilt Fine send Coarse
aaad

Textural clasa

0 - 3 0 35.86 23.63 26.73 13.78 Cloy loan
3 0 - 6 0 M.68 22.33 25.M) 10.39 Clay
6 0 - 9 0 M».90 26.52 * .ffc Clay
9 0 -1 2 0 5 0 .* 17.16 22.73 9.77 Clay

Naan b3.*t 19.^2 25.35 11.99 Clay

(Cantu,)
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T&HLft 10 (C »td . )
c) vHonkirl aartea

Depth
on Clap 0116 Fine aanc Comp ae 

•and
textural claaa

0 - 3 0 36.03 11.81 30.63 20.73 ttacdy dap
30- 60 6* .* 9.9̂ 21.06 21.66 dap
60- 90 50.77 3.56 21.98 23.69 8ai><3p clap

lit as 65.05 8,66 26.56 21.95 dandy dap

a) Overall wtm textural ecHpoaitlon

Depth Clap ant Fine tend Coarae textural elM«
ea •end

0 - 30 35.83 15.69 30.00 17.68 dandy clap
30 - 60 62.00 15.18 27.19 15.63 Clap
60 - 90 67.8k 9.05 26.25 10.86 Clap
90 - 120 50.36 17.16 22.73 9.77 Clap

NMD 66.00 16,27 26. A  15.6> Clep



Tata* 11. P article else d istriou tijn  Including gravel (percentage)
a ) ShoCUyax aeries

Oepth
ca

■ a ta « y S ilt Fina sand Course sand Gravel

0 - 3 0 29*98 10.23 30.09 16.06 13*66
30 -  60 22.71 7.88 20.73 8.76 39*96

Mean 26.35 9.06 25.60 12.60 26*79

b) Periya aeries

l*pth Clay a n t Fins sand Coarse send Gravel

0 - 3 0 27.89 18.65 21.63 10.53 21.30
3 0 - 6 0 31-08 15.56 18.36 7.5* 27.30
6 0 - 9 0 31.69 10.38 19.35 10.18 28.60
90 -  120 31.72 10.77 16.73 5.83 36.95

Mean 30.56 13.C6 18.51 8.57 28.56



ladle 11 (Coetd. )
c )  Sankiri aeries

Depth
ea

Clay S ilt Fine sand Coarse sand Gravel

0 - 3 0 29.87 9.12 25.60 1 6 .* 16*7
3 0 - 6 0 38.23 8.22 17.12 17.60 16.83
6 0 - 9 0 28.62 2.01 12*3 13.39 *►3*55

Mean 3 2 .* 6 *5 18.38 15.98 26.95

d) Overall &em particle sise distribution including gravel

Depth
OB

Clay S ilt Fine sand Coarse seed Gravel

0 - 3 0 29*25 12.67 25.77 * .5 1 17.80
3 0 - 6 0 30.67 10.55 18.73 11.36 28.69
6 0 - 9 0 30.06 6.20 15.89 11.77 36.08
9 0 -1 2 0 31.72 10.77 * .7 3 5.83 36.95

Mean 30*2 10.05 18.78 10.8? 29.88
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A coapariscn individual profiles indicated
that conspicuous variation existed between the profile* 
within a aeries and alao between the profilaa frost different 
series for the different layers with respent to percentages 
of sise separates*

2*3. Organic oarbon content

Data on the mm  organic carbon contents o f the 
different series and the overall taaan values for the four 
layers are presented in Zable 12.

the relation between organic carbon content and 
depth o f the so il layers vas inverse* Zbe surface layers 
94.owed as nigh values as 2*72 per cent which decreaeed by 
nore then half in the second layer* She content in the 
third layer was only about one-fourth of that o f the top 
layer* the overall nean organic carbon content was 
eatlaated to be 1*35 per cent which differed considerably 
only in the dholeyar series* 3ut this variation should be 
treated as incidental since the nissbsr of ssoplas vas less 
for this series.

durfsce layers of the different profiles showed 
acre or less similar organic carbon contents but there 
vas greater variation for the other layers*
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2*$La 12* Organic oarben eentanta o f tba dl/farant sarlaa 
(Pare® otago)

Doptb Sholajrar farlya Sanklrl Ovarall
on aarlaa aarlaa aarlaa tsaaa

o - 3 0 2.61 3*02 2.26 2.72
3 0 - 6 0 1.22 1,2? 1.09 1.19
6 0 - 9 0 - 0.99 0.67 0.63
9 0 -1 2 0 - c.efe - 0.86

mm 1.82 1.68 1.63 1.35

fabla 13* It&k daoalUoa o f Urn different aarlaa (g ec~1)

Eeptk &*altorar jfcxiya Sankirl Jw rall
ob aarlaa aarlaa aarlaa boob

0 - 3 0 1.26 1.16 1.%) 1.22
3 0 - 6 0 1.26 1.20 1.39 1.26
6 0 - 9 0 - 1.36 1.53 1.39
9 0 -1 2 0 a» 1.33 * 1.33

Ha an 1.25 1.23 1.39 1.31
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2*b. aulk density

Frew Zable 13, 1% could be observed that the bulk 
density shoved an Increasing trend vltii depth. The bulk 
density vae relatively low in the Perlya aeries vhere the 
or genie oarbon content was higher* Zhe overall swan vaa 
worked out to be 1*11 g «c*,#

3* j^ature retention Including snivel

3*1* Moisture retention am available vater Including 
gravel on velght baale

Zhe aolature retention by gravel at 0*3 bar and 
15 bare was separately found out for eaeh sample. These 
values ware then incorporated Into the retention by the 
2 m  aieved eoil to estloate the retention including 
gravel at 0*3 and 15 bars* Zhe available vater was then 
calculated and thaee values are presented in Zable 1b.

30th at 0.3 bar end 15 bare, the nolsture retention 
by Hie profiles shoved a decreasing trend with depth, 
but I t  vas not consistent* Hovever, the overall eean 
values failed  to mov this trend due to tha variation 
In the nudber of esp ies  constituting the aean* Ae in the 
mm at 2 mt sieved fraction , Sh&ay&r series deviated 
frae the neon v&luee* Zhe seen Moisture retention 
calculated free the entire samples vas 20*7 per cent at 
fie ld  capacity end 15*6 p«r cent at permanent wilting point.



f» . Modeture m tm tion IMudinK gravel ob m lg it  baals fo r  d ifferent aeries 
(percentage tar weight) at 0.3 and 15 bare.
a) analagrar series

Depth 0.3ter 15hers
Available
eater

0 - 3 0 19.02 *>.27 *.75
3 0 - 6 0 15.21 11.66 3.53

Mean 17.12 12.98 *►.*

c )  &aaklrl series

Depth 0.3
her

15here
Available
eater

0 -  30 20.90 15 .*>6 5.52
3 0 - 6 0 22.h7 16.73 5.69
6 0 - 9 0 18.93 13*28 5.70

Mean 20.01 15.17 5.6b

b) Periya series

Depth
m

0.3bar 15
hers

Available
water

0 - 3 0 J*.95 19.15 5.00
30 -  60 22.27 17.03 5 .*
6 0 - 9 0 21.52 16.01 5.51
9 0 -1 2 0 21.00 16.23 *.77

mm 22 .Mi 17.11 5.33

d) Overall atas

Depth 0.3 15 Available
00 her here eeter

0 - 3 © 21.65 16.29 5.36
3 0 -6 0 19.98 15.16 b.82
6 0 -9 0 20.25 * .6 5 5.60
90 -120 21.00 16.23 *►.77

Mean 20.72 15.58 5 .* 9 
5 t

 
0 -L

 
!
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the s e lla b le  water content also follow *! the 
is m  pattern aa that of retention at 0*3 bar and 15 bars. 
Wide variation between the taaan values for different 
series vas abaant and they closely approximated the 
overall naan value of 5*1  ̂ per cant.

3.2. Moisture retention and available water including 
gravel an voluoe basis

hate on the nolsture retention and available 
water ware obtained for each sample by multiplying the 
corresponding Value a on weight basia including retention 
by gravel by their respective bulk densities. The naan 
veluaa for the diffarant layers in each aariaa and the 
overall aeen retention values were then worked out 
(m ble 15}.

The aw an vduea o f fie ld  capacity for the three 
aeries ranged fro® 21 .M to 28.83 per cent while In the 
eaee o f penaanent wilting point, the range vas from 16. *9 
to 20.99 per cent. The overall m m  value in each eaae 
was 28.90 and 20.20 per cent, respectively. The mean 
available voter content estimated aa 8.70 per cent ranged 
from 5*20 to 7.80 per cent. Mora or leas similar valuea 
ware art own by the different layers except in tie  tibaicjrar 
eeriee where the retention waa low. !B*e available water 
contents also were found to be higher in the ley era having 
higher retention.



Table 15* Maistur* retention lneludlxif gravel on 
different aeries at 0.3 anti i f  bars.
a) Bholapar series

Depth
08 0.3

bar
15bars

AVa&aCi*
eater

0 - 3 0 23.96 17.98 5.98
3 0 - 6 0 18.86 1%.%8 %.38

Mian 21.%1 16.23 5.18

e ) Sanklrl assies

Depth
ca 0.3ter 15

bars
AVn&sbl*

water

0 - 3 0 26. 23 19.33 6.90
3 0 - 6 0 31.23 23.32 7.91
6 0 - 9 0 29. C% 20*32 8.72

Mian 28.83 20.99 7.o%

value* teals (peroentn^e tg? values} fo r

b) Periya aeries

Depth
ca 0.3

ter 15
bars

AVallahLa
water

0 1 26*%% 21.83 6.61
30 -  60 26.72 20.%% 6.28
6 0 - 9 0 26.68 19.85 6.83
9 0 -1 2 0 27.93 21.59 6 .*

Mean 27.6% 20.93 6.52

4 ) Overall aean

Depth 0.3 15 Available
ca ter bars vftter

0 - 3 0 26.21 19.71 6.50
3 0 - 6 0 25.60 19.%1 6.19
6 0 - 9 0 27.86 20.09 7.77
90 -  120 27.93 21.59 6.3%

lean 26.90 20.20 6.70
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*»• CatMlAtloB
w.1. {R ation  o f enter eontent of sieved to ll on weight 

basis with organic Carbon end texture

Correlation coefficients fo r  the moisture percen
tages at d ifferent tension* with so il properties were wonted 
out and these are presented in Table 16*

dear content was found to be positively related 
to the moisture percentages at a ll the tensions* Highly 
significant correlation coefficients were obtained 
•specially at the higher tensions* The relation with s i lt  
fraction was significant and positive* Fine eand showed 
high negative correlation but the negative e ffe c t shown 
by coarcs sand was not significant* Organic carbon eontent 
fa iled  to have any e ffect on aoiature eontent at any of the 
six tensions studied*

Prediction models were developed to predict the 
aoiature percentages at 0*3 and 15 bars and also the 
available water content with organic carbon and texture* 
filnoe the predictability o f the equation fo r  available 
water content was less than 50 per cent (Ra • 0*32) only 
the equations for aoiature contents at 0*3 bar and 15 bars 
are presented here*
a) Moisture percentage at 0*3 bar (y^)

yn »  11**219 -  11*10* x1 * 11*1326 Xg -
11*60*6 *3 -  11*3099 ♦ 1**82 x  ̂ <Ba«  0*b5)



Table 16, Correlative coefficien ts o f aoisture percentages at d if f  erect 
tens! on a and available water content o f 2 h  sieved aoll with 
textural separates and organic ear con.

Tension in bars S ilt Fine sand Coarse sand organic
carbon

0.3 0.6567* 0.6255* -0.8063** -0.1153 0.1869
1 0.6755* 0.%563* -0.8099** •0.1805 0.2056

3 0.5375** 0.6028* -0.836M* -0.1718 0.1587
5 0.5563** 0.6161* -0.8365** -0.2171 0.1251

10 0.5190** 0.6229* -0.8330** •0.1752 0.1830

15 0.5120** 0.6215* -0.8205** -0.1798 0.2063

Available 
water

0.0058 0.2393 -0*3122 -0.1277 -0.0630

* SJUinlflcnt at 5 per cent level
** Significant at 1 per cant level

f
s?
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b) Moisture percentage at 15 bara (y2 )
yg • 566.9* «. 5.5771 ̂  - 5.5717 Xg - 5.9661 *3 

- 5.7616 ̂  ♦ 1A507 Xj <B2 « 0.91)
where

Xj «  day par oaat
x2 * s i lt  par oaat
Xj a f  iaa aaad par oaat
x^ a coarse aaad par cent 
x^ a organic carbon per oaat

The analyses of variance are given In Appendices
h and 5 .

W,2* Delation o f water eontent on weight baaia including 
gravel with organic carbon, sieved fractions and 
gravel.

Intarcorralatlona aaong textural aeparatea 
lneluding gravel, organic carbon and aoiature retention 
at 0.3 and 15 bare and available water were worked out 
and are presented in Zable 17. Doth at 0.3 and 15 bara, 
aoiature eontent vaa positively and significantly corre
lated with day and a llt . Zhe gravel eontent Indicated 
a significant negative correlation only at 0.3 bar.
Zhe negative influence o f fin e sand an noisture content 
at both tensions was not significant. Organic earbon 
also did not Show aignif leant influence on noisture 
retention.



Zable 17. Matrix of Jntereorxe&et&ana of noiature eontent at 0 .3  ber and 1$ bare end 
etaliable water with organic carbon and textural aaparatea including gravel.

Kdature 
per cent 
at 0.3 
bur

Moisture 
per cent 
at 15 
bare

Available
water GLcy

•

S ilt Fine
send

Coeras 
sand

Oravel Organiccarbon

Moisture 
per cent 
a t 0.3 bar

1.0000 0.952®** 0.6972** o.578e** 0.5765** -0.2151 0.1631 -O.M*52* 0.3091

Moisture 
per cant 
at 15  bare

1.0000 0.b590* 0. 5b * * * 0.5799** -0 .3 5 * 0.1765 -0*3029 0*3506

Available
water

1.0000 O.M*70* 0.3339 0.1279 0.3857 -0.5850** 0.0398

Clap 1.0000 -0.0166 -0 .0 6 * 0.2603 •0.5663** -0 .1 5 *

S ilt 1.0000 0.1619 -0*219® -0.3712 O.M>30*

Pine send 1.0000 0.2382 •0.6716 ♦.3166

Coarse sand 1.0000 -0.553M* 0 .2 5 *

Oravel 1.0000 -0.3*90

Organic carbon 1.0000

*an



Only olay and gravel contents were found to nave 
any significant e ffect on available water* While the 
available water content was closely dependent on o>iature 
content at 0*3 bar9 the correlation coefficien t obtained 
with nolsture content, at 15  bars was significant only at 
fiv e  per cent level*

d l  the variables studied were found to be 
negatively Influenced by gravel ocntet;t«

Suitable regression sta tion s  with high predicta
b ility  were arrived at fo r  predicting aoleture pertantages
at 0«3 bar and 15  bars using textural separates including
gravel and organic carbon content* However, the predi
ctab ility  of the equation f  or available water content was 
low* She equations sre presented below. The analyses of 
variance are given in Appendices 6 and 7.

a) HUsture percentage at 0.3 bar (y ,)

71 ■ -10.7186 ♦ 0.6586 *1 a 0.5927 ♦ 0.0396 x^
♦ 0.3251 at, ♦ 0.2031 *5 ♦ 0.7596 x^

(8* -  0.66).
b) Moisture percentage at 15 bars (jr2 )

f 2 «  -27.780 ♦ 0*5820 Sj ♦ 0.6201 x2 ♦ 0.1789 x^
♦ 0.3683 jq, ♦ 0.3563 Xj ♦ 1.1699 %

(&2 * 0.93)



where

*1 m s ilt  per eeot
*2 m dear per eent

*3 m fin e sand per eent
m eosrae tend per eent

*5 m gravel eontent

*6 m organic carbon eontent
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xm  mm,

M U  on aeehanieal analysis r*v*al*d that to* 
rad to il vaa nodarataly flu* textured, cooing under to* 
textural e l t i i ,  sandy alar loan. to* d ifferent aart** 
shoved umfora toxtursl ocapoaition with to* averag* 
contents o f d a y  and sand being sfc par sent and 70 per cent, 
respectively. Only Cherniyoar **rt*s showed a slight 
deviation, whet* to* texture was observed to 0* sandy 
olay wlto a a*an olay content of 30 per o«nt. to* content 
of s i lt  was low In a ll to* serlas. tosre was an Increasing 
trend fo r  to* tota l fin* froation wlto dspto, though I t  
was not consistent.

to* organic carbon content in g«n*ral was low, 
to to* tun* of 0*26 per asnt and valuer ranging froa 
0*19 to 0*3fc per cent ware observed fo r  to* different 
series* to* organic carbon eon tent* were found to d*ar*aa* 
wlto lncreaaicg depth.

A* could 0* expected frees to* nor* or 1*** unifora 
texture, to* war la t i on In ncdstur* retention wa* mma ll 
between to* different *«rl«a. At aH to* elx tensions 
studied, to* retention wa* relatively low *xo*pt in to* 
Cherniyoor earl** where toe value* ware comparatively higher*
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Zt la  to be noted that the day  content of this Series 
was also generally higher. The lew retention of red soil 
cen he attributed to the relatively large proportion of 
eand (6?*75 per eent)* &  such a eo&l group, the proper* 
tion o f pores effectively  retaining eater between fie ld  
capacity and permanent eiltin g point should he expected 
to he low* In addition to tits content of fine fractione9 
the nature of the day alneral alao influences the laoiature 
retention capacity. Zt has haen reported that the 
predominant day alner&l in red eo il la  kaolinite though 
i l l l t e  and nontnorillanite d a o  occur to sose extent 
(A ll a£d l*» 196b| Mawas and i l l ,  196?, and Bao, 1978).
inong the groups o f day minerals, kadin ite has got the 
nininun ability to retain aoiature.

The fie ld  capacity values ranged froa 9.**5 per cent 
to 1 1 .^  per eent| with a aean vdue of 10A5 P©r cent.
The range fo r  pemanent wilting point was from 6.5 to 8.k2 
per cent and the aean value was 7.21 per eent* The resultant 
aean available water content works out to 3.2k per cent 
(the difference between fie ld  capacity and permanent 
wilting percentage). The retention valuer obtained in the 
present study nearly tally with the figures reported for  
red soils  of Xaearagod (Haridaaan, 1978). The f ld d  
capacity, wilting coefficien t and available water contact
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rep«rted fo r  these Kasaragod rod so ils  srs 9*1» W.5 sod 
**.d per cent, respeetlvaly, for the mat mm layer.

A conparlson between the f ir s  layers revealed that 
aoiature retention was lowest is  tbs top 0*30 cb lay sr. 
fh» downward increase in Moisture rstsntion values Is in 
agreement with the increase of finer fractions along the 
profiles.

in idea shout the extraction pattern of available 
water at different tensions can ha had frots the graph 
representing the so il aoiature-tension relatlcmmilp (F lg.1). 
AOmit 50 per cent o f available water was dspletsd whsn tbs 
tension reached 1 bar, and the curve runs acre or less 
parallel to the tension axis after 5 hers, foie swans 
that no pores are available of a sise that can drain over 
the tension range eoneemed. Zt was Inferred fro® the 
curve that fo r  erepe having the optima; perdsslb i* H o lt 
of depletion as $0 per eent» irrigation should he given 
as the tension reaches 1 her.

fete aoiature percentages hpth at fie ld  capacity 
and persanant wilting point showed hi^h positive corre
lation with clay (correlation values O.85 and 0.90, 
respectively). She influence of day on noisture retention 
at higher suctions la  wall substantiated by these



63

correlation values. But the t i l t  content stewed slgni* 
fleant positive influence only on moisture retention at
0.3 bar.. Even in this case, the correlation coefficien t 
value were low and significant only at $ per cent level, 
tslng a fin e fraction , consistent, significant positive 
relation between moisture retention and s i l t  content is  
to be normally expected. Ihe reason fo r  leek of i t  in this 
study is  attributable to the very low content o f this 
textural ssparats in ths red so n . the ovsrall msan s ilt  
percentage was only 3.96 as against ths d ay  content of 
2^.08 psr oent. Of ths two sand fractions, highly aigni- 
ficsn t negative relation was obtained with fin s  sand 
probably dua to its  higher amount as compared to  coarse sand.

She avail a d s  water content dioved signifleant 
positive correlation with the content of d ay  fraction and 
negative relation with fin s sand content. I d s  expected 
relation i s  attributable to the Influence of day in 
increasing capillary porosity and that o f smnd in decreasing 
i t .  I t  is  frequently reported that the textural fraction 
having highest dagree o f association with available water 
content is  the s l it  (gjbrd jl*  • 1968| Petersen d *  • 
1968). She extremely low s i l t  percentage of red soil noted 
in the study w ill justify  the lack of satistica lly  signlfloaat 
oorrdatlan betwssn available water content and percentage 
contents o f s i lt .
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lhe jhw IU ti correlation obtained with organic 
carbon mis not significant cten at ths f i t s  per cent 
lewel* Sluts organic collo id a l fraction has got an 
Important rd e  in deciding aolsturc retention9 a signi
ficant correlation was expected* Sis eery low organic 
carbon content ant ths over riding Influence o f slay could 
Us the possible explanations for this, ouch results wsrs 
noted and similar conclusions drawn by Siulsslnhsrsn (19^3) 
end Franecla (19&3) fo r  ths la terite  m& s llu fla l so ils  
o f terslsi respectitely* I t  Is also to os noted that one 
o f the najor influence* of organic car non on water retention 
is  throng tee iaproveaaet os structure (Jam son, 1956).
Such an e ffect of organic Better, scan I f  significant in 
this so li, cannot Us apparent from ths results o f ths study 
as i t  was cions with disturbed so il whose structure was 
dsaagsd in ssnpl* preparation fo r  estiaation* It Is only 
through enhanced retention o f adsorbed water that organic 
natter would hate influenced the telues of moisture 
retention and available water content and as the results 
show, ths existing organic matter levels could not hate 
significant lapact through the content of adsorbed water*

Multiple regression analysis suggested that 
suitable equations could he used to predict the Bolsters 
retention at 0*3 bar and 1$ bars on the basis of the 
contents of textural separatee and organic carbon*
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the nultiple correlation coefficien t values of 0.87 and 
0*90 indicated high predictablllty which in turn showe 
that the differences In the quality o f to ll organic natter 
and flea  fraction* In tha rad so il arc not substantial.
She aquationa are aa followst

a) Moietur* paraantage at 0.3 bar (y1)

y1 «  1.9228 ♦ 0.2920 *1 ♦ 0.3171 *2 ♦ 0.0020 *3 
-0.0186 ♦ 1.3930 Mf (E a  «  0.87)

b) Moisture paraantage at 15 bare (fg )
ya «  19.8026 4 0.05522 ♦ 0.0352 Xj -  0.1938 Xj

-0.206b ♦ 0.16J5 Xj (K2 «  0.90)

whm

*1 M day par sent

*2 m a llt  par eent

*3 » fin e sand par cant

% n aoaraa aand par eent

*5 m organic carbon par sent

Contrary to th lst tha prediction aquation far 
available water content lacked tha required high predi
cta b ility . I t  is  o can eluded that calculation o f available 
eater froa the astiaatad values o f thaaa too so il oolsturo 
constants would be aura reliable.
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the values o f fls ld  capacity, permanent wilting 
point see available water eontent on weight heels fo r  
the different series were converted to valutas heels by 
multiplying with the respective bulk density values end 
these ere presented In Sable §• is  the data show, there 
were sane variatione In the values o f fie ld  capacity 
(13*3 to 16*2 per cent) end wilting coefficien t (9*1 to 
11*6 per cent) on values hade between aaoples. However, 
the range In available water contents was n a ile r  being 
In the raflge frees V ,i to §*0 only, the overall aean 
available water eontent worked out to he per cent.
In as much as there is  no considerable variation between 
aaaple* on the voliwetric available water content, I t  
nay he reasonable to rely on the overall aean value of 
W.58 per cent as a representative of red so ils  o f lamia* 
However, In cases where significant deviation# In texture 
and organic natter content are expected, i t  nay he 
worthwhile calculating the fie ld  capacity and wilting 
coefficien t values using the prediction equations and 
thus arriving at tha available water content* Hie Indirect 
Indications that the quality o f fine fractions and organic 
natter does not appear to have a role In noisture retention 
w ill Justify such reliance on percentage contents of 
textural separates and organic natter fo r  calculating the 
so il noisture constants, fie ld  capacity and wilting 
coefficien t.



I t  is  to Ini noted that based on tbs earner 
studies, teulasldharan (1963) had suggested that the 
Been Bolsters retention values would be oars valuable 
In the la terite  so ils  than depending on prediction 
equations* For tee alluvial soils o f highly variable 
textural eoBposltlon, Pvuaeela (1963) had inaleated higher 
dependability o f values calculated from tee prediction 
equation*

£S£iiSLiil2li

tea so il series selected fo r  the study were located 
in frivandruB, Srlohur am Wynad d istricts . doll samples 
were to be ooUeeted frca fiv e  depths upto 150 cb but 
owing to tee looatloawise variation In tee depth of the 
s o il , tee nu&ber of layers campled differed aaung the 
three sense* dance the overall naan values o f tee so il 
properties nay not represent the actual Values, especially 
fo r  the deeper layers,

tee aaotsnt o f adsture retained by the 2 bb 
sieved so il decreased as tee tension Increased from 0*3 
bar to 15 bars but the values were similar at higher 
tendons* tee solsturs retention at low tensions Is  
recognised to be a function of the pore gecBetry o f the 
•oil whereas at higher tensions, tee dependence would be



on the external w rfM e area o f toe d a y  (Mewee and 
d l ,  196?)* Once the pores retaining water are emptied 
out, what remains le  toe noisture adsorbed on the clay 
surface#*

The forest so il was found to be dayey in texture 
with toe olay content ranging froa 35*7 to W5 per oant 
(fa d e  10). The lowest value was observed in the todayar 
series where the sand fraction was higher* Accordingly 
too noisture retention values fo r  this series tended to 
be lower than toe others* toe overall mean retention at 
0*3 bar observed In the present study was 2***85 per cm t 
and the values ran gad fron 20 to S$ per eent for toe 
different series* The wilting coefficien t values ranged 
from 1** to 19 per cent, the aean being 18 per cent*
A eonporlsaa with standard values reported for toe noisture 
retention o f similar textural class (Israelsen and Hansanf 
1962) would indlcata that toe fie ld  capacity value# arc 
too low, the reported range o f standard values being 31 to 
39 per eent with a mean of 35 pel* cent* The comparable 
standard values for wilting coefficien t are 1$, 19 end 17 
per cent, respectively* One of toe Major factors effecting 
so il water retention especially at lower noisture tensions 
is  toe errangaasnt o f per tid es*  toe fa ct that preparation 
o f so il samples for aeterxoinatlon of moisture retention 
using pressure plate apparatus results In total destruction
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of structure say partly explain the low retention valuee 
noted in this study. Another factor that daoidaa nolsturs 
retention by a so il is  its  relative change usually aeasured 
as cation exchange capacity. She cation exchange capacity 
o f forest so ils  is  known to he relatively lev as the 
predoaiikent d a y  odneral le  kaalidt®  (Ihoeae, 1967s 
Venugopul, 1969)* Id a  factor of charge o f so il particles 
le  reported to decide nainly it s  oontent of adsorbed eater 
(S illh if 1971). In as such as adsorbed eater is  a acre 
iapgrttsst eoaponsnt of retained eater at higher tensions 
say, around wilting coefficien t rather than at fie ld  
capacity« the involveoent of charge o f so il particles as 
a factor responsible for the loe  ao&sture retention appears 
to be a n d l. I t  nay he recalled that i t  is  in fie ld  
capacity that larger deviations in nolsture retention frost 
standard values are noted.

the fine fractions, day  and s i l t ,  sit owed significant 
positive influence on ndsture retention at a ll tne six 
tensions studied (Sable 16). OiaUar values of correlation 
coefficien ts were obtained with s i lt  but the e ffe ct o f day 
was core pronounced at higher tensions, the correlation 
with fin e send was, ae expected, negative end significant, 
the depthdee increase in d ay  content did not bring in the 
expected increase In noieture retention, this could be 
regarded as due to the positive influence being miked ay
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tl10 greater negative a ffect of fine sand, the contents 
of which did not Aon a declining trend with depth.

5he gradual aoiature extraction pattern with 
incr>aalng tenalona featured by fine tsxtured so ils  was 
lacking fo r  forest aoil. More than 50 per oent of the 
available eater was removed aa the tension reached one oar* 
The aoU aoiature characteristic curve showed a levelling 
o ff at 3 hare (F ig.2). I t  has Oaen reported by Uehara 
and Otllnan (1981) that many highly waathered dayey so ils  
of the tropioa heva aoiature release curves d o lla r  to 
sandy aoila and most of the pl*ot availade weter la 
reaovet by the tine tension reaches 1 bar* She acre or 
leas sane valuas of .aolatura retention et higher tensions 
and the increasing influence of clay on aoiature percentages 
at increasing tensions as compared to that at lower tenalona 
indicate tha tendency of day to retain water in an 
unavailable fora.

Multiple regression equations to predict the 
moisture contents at 0*3 end 15 bare fxoa the content# of 
organic carbon and textural separatee o f the 2 m  sieved 
so il are as fd low si

a) Moisture percentage at 0*3 bar (y1)

yt • 11 *jk.219 -  11.19W* x , -  11.1326 Xj -  11.60k6 x^ 
-11.3099 sk* ♦ 1 .> &  *5 (B2 * 0.85)
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b) Holatur* paraaataga at 15 bars (y2)
ya a *86,9* -  5.5771 *i -  5.5717 ^  * 5.9661 »3

- $.761* « 1A907 *j <8* • 0.91)
VhMrOy

*1 • d ay  par cant

*8 a ailt par oant

*3 a flat aand par eaat
a aoaraa aaad aar oaat

*5 a organlo carbon par oaat

ft* aoafftelanta of datandnatlan m u high* indicating 
that 6mm aguatiuna ara reliabla for tha aatloation of 
tbi two aoil aotitnri oooitatti.

Sha organic oar boo contanta of tha aoil aoriao 
ranged from 1 ,b j to 1«8E? per oaat» with a aaaa valoa of 1*35* 
tha aurfaca leyara ahovad valuaa higher than tola. Ivan 
than, the eorraXatlon ooeffioianta uorfcad out batwaaa 
aoistur# retention and organic ttftoo content vara not 
atatlatfally aignifloaat at any of tha tanaiona, She lack 
of aigntflaaaoa lndiaataa that tha influence ajtartau by 
organic carbon vaa being donlnatad bar tha overriding 
affaeU of olay Mad H it, hajagapal (1967) working on 
Saadi Hadu aoils otatmt that organlo carbon e octant had 
no baarlag on tha coll aaiatur* aonatanta and aodatura 
aharaotara dot to tha predocdnaat affaot of day on aoil
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molaturs retention. Similar reeulta were obtained 
bgr Ihulasldharan (1993) and Pramaala (1983) in the eeee 
of leterlte and alluvial soils of Jfcralm*

It was mentioned earlier mat aanpllnc could not 
be nada beyond a particular dapth in aaoh series, aa tha 
layara beaame bard after* Xbanaa (1987) while working on 
tba forest aolla of Sarala observed laterlta in the lower 
horlaan of some of tba profiler* In eone other profiler, 
tha aubaoil waa extremely bard due to tha eompeetlon aaaaad 
bgr quarts grain and olay. She proportion of gravel 
obaarvad waa vary high (20*3 to b5*0 par cant)* Vtnugopal 
(1989) also reported that tba deeper horlaane of foraat 
soils tend to be later!tio* fhe gravel aontante of tha 
different profiler in tha preeent study ranged f roe 
$.5 per east to 51 Tar eent* Considering tha abundanoa 
of gravel in many of tha samples, study on moisture reten
tion by gravel waa aleo attempted. Moisture ratantione 
at 0*3 asd 15 bare ware found out for tba gravel fractions 
f van the entire samples irraapaotlva of the proportion of 
gravel in order to have a uniform treatment to all eanplee. 
Ihe naan moiatura ratantione at 0*3 and 15 bare ware 10*8 
and 9«b6 par oent, raapeativaly* fhulaaldharan (1983) 
reported similar values of moiatura retention for tba 
gravel contents of laterlta aolla of ttrala* & attributed
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thia high retention valuta to tha fast that laterite 
gnvili art secondary fontU oii and htfi port ipm ii 
in thea*

In Periya and Bankiri aeries, while tha retention 
of gravel at 0*3 bar lnoraaaad with depth, that at 15 bara 
decreased* fills raaUltad la  an Increasing trend fo r  the 
available eater content with depth* fi»e naan available 
water content of gravel wae eetlaated to be 1.JF* per cant*
But coat of the surface aaaplaa shoved higher retention 
at 15 bare then et 0*3 ber» giving a negative value fo r  
available water* Bouever, thia ahould be treated ee 
incidental because the surface aeaples which had been 
hardeaed bp exposure have got practically l i t t le  pore space 
to hdd water In an available form. Compared to this, 
the core than 2 aa fraction In tha deeper layers le  ecactl* 
tuted by the partially weathered ecft parent aaterlale*

Assuming that ths so il in eaoh layer in it s  natural 
condition Is  Intemlied with gravel, the aolstura retention 
including gravel at 0.3 end 15 bars was calculated fo r  
each staple* fills  was done using the values of retention 
toy 2 an sieved a o il, Its proportion, retention toy gravel 
end Its  proportion* She textural ecapositian o f the 2 aa 
sieved so il wae also recalculated in order to incorporate 
the gravel content also on a proportionate bails* fiie aolstura
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retention values mn evidently leea than that oT a ss  
sieved soil but tba decrease in noisture retention at 
tba two tensions was not unifora, there baing a greater 
decrease at 0*3 bar* Siis is tu ttbar substantiated bgr 
tha correlation ooaffioiant values vfcich indicated tba 
negative influence of gravel being nonsignificant on 
noisture ratantian at 15 bars* tha availaole water content* 
whlah showed a greater dependence on aoiature retention 
at 0*3 bar* also decreased accordingly* Hie overall (saas 
available water oont«it of tha 2 an sieved soil was 
daaraaaad bgr 2V par cant, fnota 6*7 to 5A par oant* while 
tba proportion of gravel was 38 par eent* this naans 
that gravel aausaa a less than proportionate reduction 
in the ttatiUture retention capacity.

Prediction aquations ware arrived at to astlnata 
tba noisture percentages at 0*3 and 15 bare and tba 
available water content baaed on tba contents of organic 
ear ban and textural separates including gravel* is Indicated 
bp tba dose correlation of moisture ratantion to these 
variables, tha predictability values vara high for the 
equations for field capacity and pamsnant wilting 
percentage* She equations are presented below*
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•} NaUluri percentage t l  0 * 3  tar (|^)
y1 a - 1 0 .7 1 8 6  ♦ 0 *V$9 » S.J ♦ 0 .5 9 8 7  *a ♦ 0 . 039^ t j

♦ 0.3251 %  ♦ 0.2031 *5 ♦ 0*759^ a*
(B8 • 0 .9t)

b) Noiitart percentage it  1 5  bars (jr2>

y2 * -27.780 ♦ 0.5880 Xj ♦ 0*6201 x2 ♦ 0.1789 x^ ♦

0.3M3 x^ ♦ 0.J563 *5 ♦ 1*1699 Xg
(Ba - 0.93)

idiere
x1  a day per eent
x2  « allt per cent
x̂  a fine sand per eent 
x̂  a  eoeree aend per eent
X5  • gravel per eent
Xg a  organic carbon per eent

fhe overall Bean retention Values on valiuse basis 
presented In SShlc 1 5  (d) are not to be much relied upon 
as tha average for all the forest soils of Xerala on both 
the man nolsture retention nod bulk density values shoved 
fluctuations In the different locations, bo for arriving 
at the required soil aolstura constants of a particular 
location, separate eetlaatlan of gravel per eent, content#
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off organic carbon and textural aapar&tos are to ba sate 
and Moisture retention worked out using tha prediction 
equations. That) tea available water content can be 
calculated fras thaaa aatisated valuoa and converted to 
valuae bads bgr Multiplying with tha bulk density.
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A laboratory study was oonuuoted at tba College 
o f Horticulture, Vallnnikkara, during tba period fnm 
Horeiaber 1963 to September 19tfc, to investigate tba 
aoieture retention characteristics o f rad and foraat so ils  
o f Kerala, b o il sasplas vara ohHeeted froa tbrsa series 
each, representing Cannanora, Calicut and friaandrisi 
d istricts  in tba ease of rad so il and tiynad, Trichur and 
frlvendrun d istriots in tne ossa o f foraat s o il. Moiatura 
retention of tba a an sieved so il vae studlad at six 
applied pressures^ Tia. 0.3* 1* 3. 5» 10 and 1$ bars. 
Correlation ooaffioients vara worked out between aoiature 
retention and entente of textural separates and organic 
e nr bon and suitable prediction equations developed using 
multiple regreselon analysis. In tbs oaaa of forest s o il, 
where a preponderance o f gravel was obaarvad, isolators 
ratantion by gravel waa also astiauitad at 0*3 and 15  bars 
and these r*lue* vara Incorporated into noisture retention 
by the 2 an sieved so il to get tba retention of Mia total 
s o il including gravel.

She results obtained in the study are su»aarle*d 
below separately for sash s o il.
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1. Hiatt sail

1) She aolsture retained by the aoil deereaeed 
aa tha tension increased tww 0*3 to 1$ hare* About %0 
par cent of the available w ter wae removed whan tha 
tension reached 1 bar. The values fo r  fie ld  oapaaitgr 
ranged from to 11.7 par aent fpr tha different aariaa 
v ito a Bean of 10A5 per aent. SjUailarly, the wilting 
coefficien t values ranged f«oa 6.$ to b.k per aent and 
the sean waa 7.21 per eent. Xt was observed that tha 
difference* In toe moisture retention capacities of to* 
three etnas war® not substantial.

l i )  fhe predominant textural class was sandy clay 
I oak asaept In tot Cherniyour aariaa. Ihe mean values 
for the different tstttuvel separates were 2h.1 f b.o* 5fi$5 
and 13.^ par cant fo r  d a y , s i l t ,  fin e ssnd and soars* 
sand, respectively.

l i i )  the organic carbon content vas in general 
low, toe overall naan content being 0.26 par eent. A 
consistent dacraaaing trend with depth was observed in 
a ll toe aeries.

iv ) Hoiature retention values estimated on weight 
basis at Q.3 and 15 bars ware converted to volume baaia 
by multiplying wlto toe respective bulk densities, 
the overall seen available water o f V.6 per cent on volume
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basis «m  found to r tp r tm l a n  the aeries, though 
variations was* anti la  fie ld  capacity and o il  ting 
coefficien t values*

v) Correlation ooefflelents worked out between 
olay eontent and noisture retention at the six tenalona 
were positive and algnlfleant. the a ilt  eontent showed 
aignlfieaat poeitlv^ lnfluenee at a ll  tenalona except 5 
and 1$ tiara* Of tha ivo aand fractions, significant 
negative correlation waa ootainad with flna aand only*

▼1) tha laek o f a algnlfleant oorralatlon between 
organic earboo percentage and aoiature retention waa 
attributed to its  low eontent and Ita lnfluenee being 
dominated by day*

v il)  Prediction equations with high predictability 
were developed to eetlnate the noisture retention at 0.3 
and 15 bare from a knowledge of the eententa of textural 
separatee and organic ear boo*

2* Foreet so il

1) Study on tha noisture retention enaruetoristlc 
revealed that 53 P«v eent o f the available water was 
restored aa the tanaion increased froa 0*3 to 1 bar. Vhan 
tha tension reached 3 barst sore than @0 per eent o f 
water was depleted* The fie ld  oapeelty nod permanent



wilting percentage of the 2 ae sieved so il above* 
considerable variation between the series, the neen values 
being Skm8 and 16.1 per cent, respectively.

11) toe overall naan clay content o f the so il wee 
M» par sent, and the aoil wee considered clayey in 
texture, toe contents of textural separatee varied widely 
anong the three series.

i l l )  toe fine fractions, d a y  end s i lt ,  showed 
significant positive correlation with aolatisre retention 
at a ll the tensions. An increasing influence of day  at 
increasing tensions was observed. the relation with sand 
fraction was, aa expected, negative.

lv ) toe organic carbon content, with an overall 
naan value of 1.35 per cent, wae cot found import n t in 
deciding moisture retention aa tod tested by the correlation 
being nonsignificant, toe surface sample* showed values 
ranging free 2.M  to 3*02 per cent.

v) Prediction equations were developed to prediet 
the moisture retention at 0.3 and 15 bare o f the 2 ms 
sieved so il based on toe contents of textural constituents 
and organic carbon.

v i) tos content of gravel averaged over the enure 
samples anouated to 29.68 par cent, tos mean retention
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by gravel v u  found to be 10*8 and par oaat at 
0*3 and 15 te r i, respectively* She available voter 
emtmt amounted to l . >  par oaat *hloti would oaae to o 
aagnltude o f SO per oaat of the availahle voter la the 
sieved portion.

o i l )  Ci* aeon aoiature retention of the sanplea 
including gravel on weight booio woo 20*7 par eent ot 
0*3 bar and 15.6 par oaat ot 15 boro* On v&uiae booio9 
the aoiature oootant ot fie ld  capacity woo 26*90 per oeat 
while that ot peraaaeat wilting point was 20*2 per oaat*
The available voter content ranged froa 5*2 to 7*8 per eent.

v l l l )  Moisture retention inoluding grovel on 
weight booia ot 0.3 and 15 bora and tha avallabla water 
were positively and significantly correlated with olay 
and e ilt . She gravel content showed negative correlation 
with aoisture retention which was significant only in the 
coee of retention ot 0*3 bar*

is )  Prediction equations worked out to estioate 
aoisture retention at 0*3 and 15 bare inoluding the 
retention by grovel showed high values o f coefficien ts of 
deteraination* Sheet pradiction nodal a vara basad on the 
eontenta of gravel« organic carbon and textural components.
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Appendix-1 * Morphological descriptions of typifying 
pedon of sash series*

a ) Bsypore eerlee
Horlaon Death ( « )  Deecrlptlon

Ap 0-36 Bed (8*5 IB 3A ) sandy Iocs,
dark reddish Broun (2*5 IB *»A) 
uften dry| struotureleas, single 
grains loose, nonsticky and 
nonplastlei few quarts gravels 
present | abundant fibrous roots § 
very rapid penwabilityi olear 
saooth boundary*

a31 36-66 Dask red (2*5 IB 3 /6) sandy loons
struotureless single grains louse, 
nonst loky end nonplastlei feu 
quarts gravels presents pi P itifu l 
routes rapid peroeaoilityj gradual 
wavy boundary*

®22 66-102 Bad (2*5 IB ty6 ) sandy loan,
structuralesa nassive loose, 
nonstioky and nooplaetlos feu 
quarts gravels presents plentiful 
rootss rapid penasabllltyf diffusa 
boundary*

Bgj 1O2-1W0* Bed (2*5 IB *t/6 ) loans seek fins
granular structure, fr ia b le , 
slightly sticky and non plasties 
few roots aoderately rapid peras*» 
b ility .

BourseI Gffiee o f the Assistant Director (Boil Survey), 
Callout*



Hariaon Death (oa) 

Ap 0-21

b )  i f  a i i 'i i i

Aj 21-67

a, 67-115

n 5 -iM *

Yellowish red (5 V  5 /6 ) lossy 
sand, weak medium granular to 
sub angular dooky structure; 
looaa» nan sticky and nonplastlo;
■any fin e roots; clear saooth 
boundary! moderate permeability.

Yellowish red (5 IB 5 /8) aandy 
d ay  loaa» yellowish red <5 Si V 6) 
moist; moderate, medium, aubangular 
dooky structure; d lgh tly  hard, 
fr ia b le , slightly sticky and 
d lgh tly  p lastic; many fine roots; 
gradual smooth boundary! moderate 
perm ab ility .

Yellowish red (5 IB 5/6) asndy 
d a y i red (2.5 IB *t/6 ) moistj 
moderete, medium, aubangular dooky 
struoture) slightly herd, friab le , 
d lgh tly  etleky and d lgh tly  p iestic; 
few coarea rootai gradual smooth 
boundary! moderate permeability.

Bask red (2*5 IB 3/ 6 ) aandy day 
loan, BCdarate, medium, aubangular 
dooky structure! fr la d e , slightly 
sticky and d lgh tly  p lastic; few 
eoarsc roots; moderately dow 
permeability*

Sourcei Office o f the Assistant Birector (S d l Surrey), 
Osnnanore.



c )  Chorniy oor scries
Horlaon Daotfa (os)

AP 0-16

a21 16-37

*22 37-65

65-151♦

Descriptions
Yellowish rad (5 H ^ /6 ) sandy clay 
loaa, dark rad (2*5 3/ 6 ) aolstf
weak, medium, aubangular blacky 
•tuoturej firm, slightly sticky sod 
slightly p lastic | plentifu l fins to 
Bsdium roots1 clsar smooth oounuary; 
aodsratcly rapid parneaoility.

Bed (2.5 IB b/6) sanuy clay loan! 
moderate, ooarse, sub angular blacky 
structure! f i n ,  slightly sticky sad 
slightly p lastic} aaay medium to  ooarss 
roots! gradual smooth boundary! 
moderately rapid permeability.

Dark red (2.5 H 3/6) sandy clay) 
aodcrata, coarse, subaagulsr hlocky 
structure! f ir s , slightly sticky 
and slightly p lastic! aaay fine to 
Bcdiua roots! gradual smooth boundary! 
Boderatc permeability.

Bed (2*5 IB k/Q) candy clay} moderate, 
coarse, subangular bloeky structure! 
friab le , slightly sticky and slightly 
plastic* feu fin e to coarse roots; 
BOderate perasabillty.

Source 1 Of floe of die Assistant Director (aoil Survey), 
Xzlvaadrtiai.



Ho rlion  Depth (oa) Daaorlatlop

AP 0*13 Dark tar own <7.5  Th **A>
aandy loaaf oediuia, moderate 
crumb atrueture) fr iab le , 
aligntly attaky ami alightly 
p lastic i plentifu l fine and 
few coarse rootai repid 
permeability! olaar smooth
boundary*

Aj 13*27 Dark brown (7.5 U M *) candy
loam) medit»a9 moderate aub
angular blocky atructuraf 
frlab la9 sticky and plaatlei 
few gravels9 medium roots few) 
moderate permeability) olaar 
wary boundary.

4 } Sholayar eeriee

Source* Of flee o f the Aeet. Dlraotor (doll Surrey )9 
frlohur.



• ) Periya eeriee  
orlean Depth (oa) Deeorlotion
01 0-2 Partly decayed leaves snd 11 i t  sr.
Aj 2-6 Desk brown (7 .5  YE 3/2) clay 1osb$

onial)} fr ia b le , slightly sticky sad 
slightly p lasticf fin e roots plenty, 
few gnelaalo gravelst d ea r smooth 
boundary, rapid perasabillty.

Bj 6-21 Dark reddish brown (5 IB 3A) day
loataf sediua, weak eubangular dockyi 
flia b le , sticky end slightly p lastic! 
fine roots plenty, gravd 215, dear wavy 
boundary, moderate penaeability.

3g 21-62 Yellowish red (5 2K 6/ 6 ) d a y ! weak,
medluB aubangdar docky; friab le  
sticky and p lastic, fin e to medium 
roots plenty, gravel 275, deal* wavy 
boundary, aodoratdy alow permeability.

B3 62-90 Yellowish red (5 YE 6 /6 ) d a y ! wed
medium, subangdar dookyi fri&ble, 
etioky and p lastie, few radium to 
fine roots, oodsrately dow 
psrasa b ility.

Sourcei Office o f the Asst. Director (Soil Survey), 
Callout.



f ) Sanklrl series 
Horlaon Death (on) 

^ 0*11

Ag 11-23

a, 2>35

a* 35-55

a3 55-85

Vary dark brown (10 2fc 2/ 2 } aandy clayi 
medium, weak, crumb) fr ia b le , wet, 
alightly sticky and nonplastic) 
abundant fin e roots) d ea r smooth 
boundary) moaerately rapid permeability.

Dark brown (7.5 3} 3/2) aandy day) 
mad lust, moderate sub angular blocky, 
fr iab le , slightly stioky and non plastic, 
faw fine roots, few gravels, d eer  wavy 
boundary, moderately rapid permeability.

Dark brown (7.5 2R **A) d a /*  medium 
moderate subangdar blocky, friab le 
sticky and plea t ic , fin e to medium 
roots few. Gradual wavy ooundary, 
moderate permeability.

Reddah brown (5 2R k A ) d a y ) medlua, 
moderate sub angular dooky, friable 
sticky and pleetio) few medium to 
eoaree roots) moderately slow permea
b ility , gradual wavy boundary.

fellowlsh red (5 3ft 5/8) gravely d a y , 
medium moderate, aubangular blocky, 
fr la d e  sticky and p lastic, few fine 
roots, gneissic gravel, (*»3£)» moderately 
slow permeability.

Soureet Office of trie Asst. Director (Soil Survey), 
Trivandrum.



Appendix 2* Analysis o f variance fo r  too multiple regression equation 
of ooiature content at 0*3 bar, particle aise distribution 
and organic carbon content.

Source Sub o f squares df Mean squares F

Total 129.05 66
Regression 112.53 5 22.51 53.59**
Deviation fron 
regression

16.52 39 0.62

** Significant at 1 per eent level

Appendix 3. Analysis o f variance fo r  ths au ltip le regression equation 
o f aoisture content at 15  bars, particle sire  distribution 
and organic carbon con toot.

Soure# Sun of WjfflErTVf df Msan squares F

Total 156.27 66
Regression 138.86 5 27.77 69.63**
Deviation f  ron 
regression 15.63 39 0.6©

»• Significant at 1 per cent level



Appendix *». Analysis of variance fo r  the multiple regression equation 
of aoiature eontent of the 2 ms sieved so il at 0*3 bar, 
particle alse distribution and organic ear boo content.

Source Sue of squares df Hean squares F

Total 366.28 A
Regression 310.61 5 62*12 21.20* *
Deviation from 
regression 55.67 19 2.93

** Significant at 1 per cent level

Appendix 5. Analysis o f variance fo r  the multiple regression equation 
o f moisture content of the 2 ma sieved so il at 15 bare, 
particle alse distribution and organic carbon.

Source Stan of squares df Mean aquares F

Total 288*72 A
Begression 262*16 5 52A3 37>5#e
Deviation froa 
regression 26.56 19 1A0

** Significant at 1 per cent level



Appendix 6. Analysis o f variance te r  ths multiple regression equation 
o f moisture content at 0.3 bar inducing the retention by 
gravel, particle d se  distribution including gravel rad 
organic earboa content.

Source fix® of squares df Hera squares F

Total 302.06 26
Regression 252.82 6 62.16 15.38**
Deviation froa  69.26 
regression

18 2.76

•* Significant at 1 per cent level

Appendix 7* Analysis o f  variance fo r  the ladtlpie regression equation 
o f nolstnre contest at 15  bars including the retention by 
gravd , particle alas distribution iadudlag gravel and 
organic carbon content.

Source Ihra o f samaras df Mean squares F

Total 200.92 26
Regression 186.29 6 31.05 38.33**
Deviation fron 16.63 
regression

18 0.81

** Significant at 1 per eent level
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the Investigation « u  undertaken i»  toe College 
o f Horticulture, Vellanlkkara, during too period froa 
Sovenher 1983 to September 19&t* Moil saqplee wore 
collected froa Caronanore, Calicut and Trlvantirun d istricts 
fo r  rad aoll end Xrlvandrun, Tricnur and Wynad d istricts  
fo r  forest soil* Moisture retention studios vsre dons at 
six applied pressures, vis* . 0 .3 , 1« 3§ 5» 10 and 15 tars 
and thsse values wore correlated with ocntsnts o f textural 
ssparatos and organic earben using fealtiple regression 
analysis* The study revealed toat noisture retention Oy 
2 m  sieved so il was higher for forest so il than red so il 
at a ll the six tensions* She aoiature contents on weight 
basis at 0*3 tar fo r  to# two so ils  ware 2^*85 and 10*h5 
par eent, respectively* 2he corresponding valuss at 
15 tars were 18*15 end 7*21 per eent*

Xn hath the so ilsythe son tents o f fin s fraction 
(d a y  and s i lt }  shoved signifieant positive eorrelstion 
with noisture retention while tha correlation with fin s 
send was signifieant and negative. Organic carbon was 
found to have no hearing on noisture retention as indicated 
by toe look of significant correlation at any o f tha 
tensions studied*



The gravel fraction in the ease of forest 
aoil was found to retain aoisture and the values at 
fie ld  capacity end permanent wilting point were 10.8 
and 9*66 per eent, respectively. The moisture retention 
o f the aoil liK&udlttg gravel aaountad to 26.90 per eent 
at fie ld  capacity rad 20.2 per eent at permanent wilting 
point, on volume basis.

Prediction equations were developed to estimate 
toe aoisture retention at 0«3 and 15  bsra of toe 2 wa 
sieved aoil fscn a knowledge o f toe contents of organlo 
carbon rad textural constituents, to toe ease o f forest 
■ o il, another eat of prediction nodeia was also worked 
out to arrive at the aoisture retention inoluding gravel 
at these so il aoisture constrata.


