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INVESTIGATION ON STRUCTURAL INDICES OF ALFISOL
AND ENTISOL SOILS

K. R KUMARESAM and K, M. RAMANATHAN

itructural indices of Alfisol (Red) and Entisol (Alluvial) soil profiles stedied are re-
ported in this paper, The stability index, aggregate stability, structural coelficient and

aggregation index are considered to be relizhle struetural indices and accordingly the
structure of Red and Alluvial soils could be considered as moderstely developed. It was
observed that the mean weight diameter was very elosely reloted to both sgaragales and
primary particles of larger sizes comparatively, as revealed fram almast linoar relationships

astablished.

As the soil aggregation has pro-
found influence on various physico-
chemical characieristics of the soil, the
soil structure is considered as key to
soil fertility  Further the structural
indices like aggregate stability, aggre-
gation index and stability index are res-
ponsible for the aggregation of clay
into larger secondary units. The im-
portance ot Fe,0: on aggregate stabi-
lity was brought out by Chesters ef af
(1975). Ameer (1970) observed cor-
relations of coarse sand with stability
index, and aggregate stability and of
the aggregation index with fine sand
and sesquioxides_ and of stability index
with clay, were also recorded. Aggre-
gate stability was negalively correlated
with coarse sand, sesquioxides and
clay,

Sahi et a/. (1976) observed that
the stability index was 2) times greater

in alluvial soils, In this paper an ai-
tempt was made to study the different
structural indices of the Red and Allu-
vial soil profiles.

MATERIALS AND METHODS

Forty eight soil samples from the
different horizons of the sixteen pro-

files of Red and Alluvial soils of Salem
District were studied. Hundred gm of
soil was kept on the top of a sat of
sieves having apertures of 4, 2. 1, 0.5,
0.25 and 0.1 mm. These were sub.-
jected to wet sieving for a period of 10
minutes. The oven dry weight of ag-
gregates and primary particles in each
sieve was recorded. From these data
the following were calculated as des-
cribed by Dakshinamoorthy and Gupta,
1867.

(Weight of soil particle = 0.25-weight

1. Per cent augregatle

of sand = 0.25) _—
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2. Stability index (SI)
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Oven dry weight of soil sample-weight

of sand = 0,25

sum of percentages of soil particles < 0.25 mm
sum of percentages of primary particles= 0.25 mm
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3. Aggregation index
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The differences between the mean weight diameter of the soil particles and,
the dispersed sample given the aggregation index.

4. Mean weight diameter (MWD)

MWD — —

= xiwi
i =1

2.0-4.0 and 4.0-8.0 cm)

%i
and 6.0 mm)
Wi

5, Structural coefficient (SC)

D-S
SC — —
D

Where,

number of fractions (0.0.0, 0.1-0 25, 0.25-05,06-1.0,.1.0-2.0,
Mean diameter of the fraction 1 (0.03, 0.175, 0,375 0.75, 3.0

Proportion of total sample wetgnt occurning in the fraction

D — Percentage of primary particle, less than 0.25 mm in diameter
by mechanical analysis

§ = Parcentage of soil aggregate = 0.25 mm by wet sieving

G. Geometric mean diameter

The logarithm of the weight of aggregates in a given -size fraction is mulii-
plied by the meandiameter of the fraction value for all fractions
summed up and indicated as Geometric mean digmeter.

RESULTS AND DISCUSSIONS

The structural indices and other
related propartion of the soil profiles
studied are furnished in Table 1.

Stability index

The stability index ranged from
12.1 per cent to 58.4 per cent with a
mean of 32.9 percent in red soils,
For alluvial solls it varies from 26.7 1o
57.9 with a mean of 42.8. Vannap-
patti series recorded the highest value
in the sub soil layers. Stability index
increased with depths in Vannappatti
series at Koranampatti and Puliyampatti
profiles and Salem series and Tulukka-
nur series. The profiles of Vannappatti
series at Mechery and Nangavalli
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‘particles” of -~ 05 mm size.

showed a consisten! decicese Ui sia-
bility index with depth. immediaiely
below the surface soil. Stability index
has positive significant relationship
CEC and wilting coefficient (Ameer,
1970), The stability index showed
negative ~ correlation with  primary
These
indicated clearly that the stability index
is quite independent of primary par-
ticles of larger sizes (=05 mm).
However the primary’ particles of 2.0
mm size were positively - correlated

with stability index. 1t wes noteworthy
that the stability index had significant
positive relationship with silt and clay
which revealed the influence of finer
fractions on stability index of soil.



Jan,-Feb. 1988]

2. Aggregate stability

The aggregale stability ranged
from 13.7 10 72.7 per cent, the mean
value being 43 5 per cent in red soils,
while - in alluvial soils the range was
from 30.1 to 126,0 percent with a
mean of 71.2 percent The highest
values were recorded in the soils of sub
surface horizon of Pulampatti alluvium
and Mohanur alluvium.  Aggregate
stability quite markedly increased with
depth in the profiles of Vannappatti
series, Salem series and Tulukkanur
series, possibly due to the fact that
the bulk density increased with depth
in these series thereby facilitating for
the increased aggregate stability. Ag-
gregate stability had positive correla-
tions with stability index. aggregation
index and structural coefficient. Su-
bashchandra Bose (1971) and Sunda-
ramoorthy (1973) also made similar
observations. Aggregate stability also
had positive correlations with CEC and
wilting coefficient. As it could be
expected the significant influence of
silt and clay on aggregate stability was
brought out.

3. Aggregation index

The aggregation index ranged
from 0.13 10 067 for red soils and it
was from 0.1 to 1.93 for alluvial
soils. The mean values were 0.69 and
0.44 respectively. The value at the
subsurface layer for Pulampatti allu-
vium was 193, Aggregation index
increased with depth at ail the places
of Vannappatti series and the in Tuluk-
kanur series |t decreased with depth
at Anuppur and Alagapuram of Salem
series. Aggregation index was found
to have positive relationship with bulk
density indicating the role of compac-
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tion, a physical phenomenon in in-
creasing the aggregation index.

4. Mean weight diameter

The mean weight diameter of red
soils ranged from 0.292 to 3.01 with
a mean of 1.39, while in the alluvial
soils it ranged from 0.001 to 3,84 with
a mean of 0,717, The value of 3.8
was recorded in the sub soil layers of
Pulampatti alluvium. It increased with
depth in all the profiles of Vannapatti
series but no regular pattern could be
noticed in the Tulukkanur series with
the depth. The MWD decreased at a
depth of 22 ¢m and 60 cm in Uppara-
patti alluvium and Paramathi alluvium
respectively.

The "TMWD recorded significant
positive relationships with agagregates
of 40 mm size, aggregates of =2.00
mm sjze, aggregates of = 1.00 mm
size and primary particles of = 4.00mm
size > 2.00 mm size and = 1.00 mm
size. It was interesting to observe
that the mean weight diameter was
very closely related to both aggregates
and primary particles of larger sizes
comparatively as revealed from linear
relationship established. As the sizes
of aggregates of primary particles de-
creased the values of correlation co-
efficient also decreased indicating their
reduced importance on mean weight
diameter,

5. Structural coefficient

The structural coefficient varied
from 0.121 to 0.584 and the mean
was 0,315 in the red soils, In the
alluvial soils it ranged from 0.267 to
0.679. Structural coefflicient increased
with depth in all the profiles of Van-
nappatti series, Salem series and Tu-
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Tabie 2 Relationship belween sofl structural indices {X) and other properties (Y}
Properties Correfation ﬁugr&ssinn
coaffician equation
* ¥ ir o
1 2 3 4°
1. Stability index Wilting coefficient 0.392%% ¥=3.890 20.160x
CEE 0.313* Y=10.7824-0.127x
Primary particles of 0.5 mm size (—)0.502% Ye13.946~ 0.128x
2. Aggregate stability CEC 0.454%* ‘r=-'11".},.{}59-'l-0.ﬂ.92:¢
Wilting coefficiant 0.383++ ¥ =B340 0:083%
3. Aggregation index Bulk density D.4171%* Y=1.452-4-01086x
4.. Mean weight diameter  Aggrogation of < 4 0 mm size 0.028%+ Y=3.507112373x
Agaregation of = 2.0 mm size 0 730%% Ye=1.034-14,320%
Angregation of = 1.0 mm size 0.472%4 Y=511342.573x
Primary particles of < 2.0 mm size 0.664%% Y=0.30842.058x
Primary particles of = 1.0 mm size  0.567%% Y=2.6484-2385x
5. Structural coefficiamt  Wilting coefliciant 0.4711%% ¥ e 3.858117.273x
CEC 0.3)3* Y=10916-+12 296x
6. Geometric mean dia- Willing coefficient (—)0 325%# Y=11.681—10.486x
mater Sesnuiokides [ =)0.3c8” ¥=12.355—9.723x
lukkanur saries, Structural cosfficient REFERENCES
recorded positive relati i j . .
positive - relationships with AMEER, M. 1970." Study of soll structural in-

wilting coefficient and CEC. The
relationships of structural coefficient
with other coarser primary particles
were negative,

6. Geometric mean diameter

Ranged from 0.031 to 0.815 with
a mean of 0.182 for red soils.  For
alluvial soils it ranged from 0.003 to
0.166 with a mean of 0.156, Geo-
metric mean diameter decreased with
depth in Vannappatti series at Kora-
nampatti and Puliyampatti profiles. It
increased with depth at Mechery and
Nangavalli.

Geometric mean. diameter was
negatively correlated with wilting co-
efficient and sesquioxides,
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dices in relation to certain physical .and
chemical properties of four major soil series
of Tamil Madu M. Sc. {Ag.) dissertation,
Univ, Madras.

CHESTERS, G, J.0O, ALLOE and O.N. ALLAN
1957. Soll Sci, Sec. Amer, Proc. 21:
272-77.

JAKSHINAMOORTHY, 6. and R. P. GUPTA,
1967, Practicals In soil physics, I. A, R. I,
Mew 'Delhi,

SAH), B.P.. R.S. PANDEY and 5. M. SINGH.
1976, . fndian Sec. Soif Sei, 24 :123-28,,

SUBASH CHANDRA _EDSE.._ M. 1871, Com-
’ parative study of the structlural attributes of
typical black soils” of Tamll Nadu. "M, Sc.
(Ag.) Dissertation submitted to-and approved
by.the University, Madras,

SUNDARAMOORTHY, 1973, M, Sc. {Ag) Dis-
sartation submittéd to and approved - by
THAU, Coimbatore:



