July, 19_8_8

control (no lime) while other treat-
‘ments were on par. The combination
‘of the amendments viz., 20 t/ha of
farm yard manure and 4 t/ha of lime
Tegistered the highest vield.

The study on residual effect was
made with Black gram (var T 9) as
the test crop. The data revealed that
plant height was influenced by the

application of farm yard manure. App-

AMENDMENTS ON THE SOIL SURFACE CRUSTING

lications of 10 and 20 t/ha of farm
yard manure were on par and supe-
rior to control and 5 t'ha. Application
of 4 t'ha of lima four to be the best
in alleviating the problem,
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THE MOISTURE RETENTION CHARACTERISTICS IN RED AND LATERITE
SOILS (IN HUMID TROPICAL REGION) OF KERALA

P. C. ANTONY

The moisture retention of red and laterite soils is comparatively poorer, sincs
these soils are generally coarse textured with Kaolin and Iron oxide clay mnerals.
The maximum waler holding capacity, field capacity, moisture retsined @t tensions
of 1,5, 10 and 15 bers were higher in laterite then In red loams. The ovailablo
water wes also higher in lsterite then in red loam,
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MNature and amount of clay as
well as nature and composition of
sations on the exchange.complex have
also been.
influence the moisture retention beh-
aviour of the soils (Borden et al,
1974; Warkentin, 1974; El- Swaif et, al,
1970: Lognathan and Krishnamoorthy
1976; Moss. 1964). The moisture ret-
antion of coarse textured soils with

reported . to significantly -

(voji-73 Swaics

pipette method (piper; 1967) and wvater
holding capacity and '..ruturna e;tpanswn
on welting by I{ﬂ-an Hacknwsl-:r mat-
hod . (wright, 1934) ware “determinod
horizonwise: .

The' maoisture ,ratemlinn character-
istics “of the soil samples' were esti-
mated- by the-pressure plate (13 bar)

- and . pressure: membrane (1; 5,10 &15

Kaolin and iron oxide clay minerals is

generally low (El -Swaify et. a/ , 1870).
The sandy soil empties its pores of gra-
vitational water at comparitively lower
tensions as compared to layer silicate
clay. The moisture retention pattern
of a clayey, well aggregated oxisol

may be‘expected to be'between these

two. In° this paper' an attempt has
been made to evaluate the soil mois-
ture rétention patterns of two soil
types of Kerala, viz. red and laterite
soils.

MATERIALS -AND METHODS

Locations were selected at Vella-
yani and Thiruvallom in red loam group
and pazhayakunnummel, Varksla, kud-
amalur,| Pattambi- and Koduvally -in
laterite group to collect the profile
samples. At each of the sites profile
pits were dug and the morphological
features of the soils noted (Table-1).
The soil samples were collected rep-

resenting the different horizons in each

profilé. Undisturbed samples were cal-
lected with: the help of core sample
as designed by Dakshinamurti and
Gupta, (1968). Particle density by psy-
chnometer method (Black, 1965). mee-

bars) apparatus by adopting. the:met-
hod described by Richards (1954),

Avzilable moisture was. calculated as

the difference between the percentages

of moisture retained at 1/3 and 15
bars' (Dastane; 1972).

RESULTS AND IDiSCUSSIDI_\

At zero soil water potential the

‘higher amount of water was held in

tho* laterite soils - followed - by the red
loam.

The amount of water held at 1/3
atmosphere is conventionally taken as
the field capacity of the soil (Wolf
and’ Drosdeff 1976). This as determ-
ined under laboratory conditions was
found to vary not only betwéen the
soil groups but also between soils
of the same group. In red loam and

- |aterite soils, the fieid capacity values

tended to increase with soil -depth.

The' amount’ of water held at 1,
5, 10 and 15 bars also showed trends
similar ‘to-field capacity in relation to

.. the type of soil and soil depth. At all’

- moisture as - compared to

hanical composition by the International '_
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tensions the laterite soils retained more
_ rad loam
soils (Rajani, 1968)
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Table-1. Morphology of selected horizans af the differanl  enil mrsiine af Veesls
‘Soil’ group " Colour descri- Consistency
‘Logation-& Layer . ption & Munsell  Texture- Structure  mosiiire & weat  Concrotions
depth (¢m) horizon notation
B - 2 3 4 5 6 7
Aed Loam
vellayani Friable, slightly il
0-21 Ap Yellowish red Laam weak Stickly & slightly
medium (5 YR granular . plastic
4/6)
‘21-62 B, Red (2.5 YR Loam medium Friable, slightly il
4/6) _weak  sticky & slightly
Sub-angu- plastic
lar block
52-180 B, Red (2.5 YR Loam  -de- Firm, sticky & il
4/6) plestic
Thiruvatlom
Q0-22 Ap, + weak red- Loam Mediiim Friable, slightly -l
{10 R4/3} - weak sticky & slightly
granular plastic
22-83 '* + B, Aed (10 A 4/8) Loam  Medium * ° Frisble- sticky & Wil
wesk sub-  plastic
angular
blocky
63-175 B, Datkred . Loam Medium Friable, sticky & Nl
10 R 3/E) weak' plestic
T sub-angu-"
lar blocky
Laterite
Pazhayakun
nummei Ap Very dark brown  Clay Madium,  Very friable, il
0-24 (10 YR 2/2) loam moderate  slightly ;lintr
granulat B nonplastic
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: 2 3 A 5 6 L e B
94.45 A, Dark brown Clay Madium Firm, sticky &
[10 ¥R 3/3] loam  moderals  piastic
Sub-angu=
lar blocky
A6-T6 8., Yollowish brown Clay  Modarate  Firm, sticky & NIt
[10 YR 5/8] Joam sub-gngular plastic
biock
76150 Bus vallowish brown ~ Clay Massive Firm, sticky &,
(5 YR 5/8) plastic
Balow 160 Plinthite
Varkala .
0-15 Ap fAeddish brown Loam  Maodarate  Friable, slightly
(6 YR 4/4) sticky & non-plastic  Nil
16-45 As Yellowish red Clay  Medium  Firm, stickk &
’ (5 ¥R 4/6) Moderate - plestic’
sub-angular
blocky
45.82 B, Reddizh yellow Clay Moderate Firm, sticky &
7.5 YR 6/6) sub-gngular plastic
blocky
92.1204 B.. Yellowish red Clay Medium  Firm, sticky B Ferruginous
{6 YR 4/8) sub-angular plastic gravel
blocky
Bolow 120 plinthite
Kudamalur _
0-16 Ap Reddish brawn Sandy  Weak fine  Friable. slightly
(6 YR 4/4) clay crumbs ‘sticky & plastic
16-48 A, yellowish red Sandy Medium Friable, sticky &
{5 YR 4/6) clay Moderate  plastic
loam  sub-angular
blocky
48-103 Bis Reddish vallow
(5 YR 6/6) Clay  -do- -do-
103-140 Bas Reddish yellow .
{E'YR 7/8) Clay -do- -do-
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-1 2 3 4 5 B
Eelow 140 plinthite
Pattambi.
" 0-18 Ap Dark reddish Sandy Weak Friable sticky &
brown loam  medium plastic
(6 YA 3/4) crumb
18-39. B, Yetlowish red Sandy  Modarate  Firm, slightly
{5 YR 4/6) clay madium slicky & slightly
loam sub-angular plastic
blacky
38-50 B., Red Clay Moderale Firm, sticky &
f2.5 YR 4/8) medium plastic
' gub-angular
blocky
£0-142 Big Datk red Clay Maderate
(2.5 YR 3/6) medium -do-
sub-angular
blocky
Kudu?!l!y
0-12 Ap Dark reddish Clay Very friable, Iron concres
brown | loam slightly tjons present
(5 YR 3/4) sticky & -
plastic
12-33 A, Reddish brown Clay Weak Friable slightly lron concre.
(B YR 4[3) loam  medium sub sticky plastic  tions pre-
angular sant
blocky
33-70 ‘B, Yellowish rod .Clay
{5 YR 4/8) loam -do- -do- -dg-
70-120 Bss Yellowish red Clay  Moderate  Frisble, slightly
' (5 YR 5/6) loam medium sticky
sub-angular
blocky ~-do-
120-160 B, Reddish yeliow Clay Moderate Friable, stightly
7.5 YR G/8 coarse sub-  sticky
nngular
blocky -do-
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. Available water, calculated as the
difference - between the amount of
water heid at 1/3 and 15 bars suc-
tions wvaried widely from soil to soil
In red loam soil it ranged from 5.67
to 6.84 per cent (Table - 4), (Fig. 1)

mu metEE Emm

ol b e sk e
AN SRR, i S St Sade M)

indicating a poor status of available
moisture  Laterita soils were poor in
available water and it varied from 5.92
to 12.71 percent (Table - 4) (Fig. 2)
(Lal, 1979), Another striking feature

noted in these soils. ‘'was that as com- .

pared to lower horizons the surface
soils were extremely poor in  their
status of available water,

The clay cuntent appears to be
th2 - predominent factor governing
the retention -of waler by sails at
different tensions. Organic matter is
&n another factor which influences
water retention by soils, but in the
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present study its effect was not con-
sistent, probably because of its low
proportions in the different soil groups.
The moisture retention at 1/3 bar and
15 bars tensions is influenced by
the different soil properties. In the
carrelation between soil properties and
moisture retention (Table - 4) highly
significant correlation was observed
between the clay content and mois-
ture retention at 1/3 bar and 15 bars.
In the case of .silt and moisture reten-
tions at 1/3 and 15 bars tensions
no significant correlation was noted.
Bulk density and moisture .retention |
at both tensions {13 & 15 bars) sho-
wed highly significant negative cotr-
elations. Significant negative correl-
ations were found between organic

matter and moisture retensions at 1/3
bar and 15 bar tensions.
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Vol T3N3, 7%,

Table 4. Cerelat on Co - eificient of soil property and moistire retention

Soil propertios

Moisture retontfon at different tensjons

113 bar 15 - ber
Clay 0.873¢% 0.p24%
silt 0.198 0.271,
Bulk density 0.798** 0781
Orpanic matter 0. 455" 0.410%

* Significant at 5%, fevel #s

Tabla 5. Muliiple regression
bars tensions.

Significant 2t 19, level

between soil properties and scll molsture retention at 1/3. and 15

Soil properiies Regrecsion equation R
Clay ¥ 1 = —13, 665 4 5, 6356** X, — 6283* X, 0 8408~
silt y 2 = 16, 388 + 0. 659X, + — 1.300 X, 00617
Bulk density ¥y 3 = 1, 534 4+ —0.96%, 4 0009 X, 1] Ed_ﬂ?"
Organic mater y 4 = 2, 314 4+ — 0.249 X, 4+ 0,326 X, 0.2865% .
y 1 = Clay X, = Molsture retention i 1/3 ba
y 2 = Silt X. = Mopiature retention at 15 bar
¥ 3 = Bulk density ® gignificant at 59 level
¥y 4 = Orgenic matter adal Signili{:pni at 195 level

The clay content of the soil is REFERENCES

well predicted by the linear regression
model, given in Table - 5. Similar reg-
ression models were found to be
good fit to bulk density and organic
matter, The predictability of these
equations showed highly significant
and significant ‘R* vaulas.

The author is thankful 10 Dr. M.
M. Koshy, Dean ifc, College of Agri-
culture, Vellayani for his help in the
preparation of this paper.
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