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ABSTRACT
The water holding capacity of a soil is great value to practical agriculture, because it provides a simple
means of determining moisture contents required for soils for good plant growth. Infiltration of water
into soil is another important dynamic flow processes in the hydrological cycle. This information is
used for water management and conversation studies. Hence a study was undertaken to determine
the influence of soil physical properties on the infiltration characteristics and water holding capacity
of major soils of Lalgudi Taluk, Trichy district, India. The soil properties such as bulk density, particle
density, porosity, water holding capacity, and volume expansion were determined by keen- Rackzowski
box for the four soil series of Lalgudi Taluk. The textural class of Irugur series was sandy loam,
Poovalur series was silty clay and that of Pilamedu and Kallakudi series was clay loam. The final
infiltration rate is highest (55.20 mm/hr) in Kallakudi series, which may be due to medium texture of the
soil and low moisture content (1.84%). Among the four soil series, Pilamedu series recorded the
lowest final infiltration rate value (33.6 mm/hr). The Kallakudi series showed a highest water holding
capacity of 30.69%, which may be due to high clay content of the solids.
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INTRODUCTION
Dry land irrigation agriculture depends on the
management of two basic natural resources, soil
and water. Soil is the supporting structure of plant
life and water is essential to sustain plant life. The
wise use of these resources requires a basic
understanding of soil and water as well as the crop.
The available water capacity and characteristics of
soil are critical to water management planning for
irrigation and dry land crops. The management
decisions of what crops to grow, plant population,
when to irrigate, how much to irrigate, when to apply
nitrogen, and how much nitrogen to apply depend in
part on the water holding capacity of soil1.
Some of water is retained in the soil and some
moves through the soil. It moves readily
downward after an irrigation or rain and eventually
reaches the ground water. It is taken up by plant
roots, moves through the plant to the leaves, and
transpires to the atmosphere. Water also moves
towards the soil surface where it evaporates
directly into the atmosphere. Water is retained in

or moves through the pore spaces as a result of
the size, number, and continuity of the pores.
Textural and structural, and organic matter
characteristics determine how water is held in
soil2,3.

AIMS    AND   OBJECTIVES
With the above information, the project work on
assessment of water holding capacity of major
soils of lalgudi Taluk, Trichy district has been
undertaken.
The objectives of the study are as follows:
To estimate the infiltration rate using double ring
infiltrometer. To determine the importance of soil
physical properties and to assess the water holding
capacity of the soils. To establish the relationship
between antecedent moisture content and
infiltration rate. To compute the Horton’s
infiltration equation for major soils of Lagudi
Taluk.

MATERIAL   AND   METHODS
The details of the study area, determination of
various soil properties like moisture content,
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infiltration rate, bulk density, porosity, soil texture,
water holding capacity, volume expansion and
organic carbon content are presented in this
chapter.
Study area
Lalgudi Taluk of Tiruchirappalli district was
selected as the study area. The soil series of
Lalgudi taluk viz., Irugur (Igr) series, Poovalur
(plr) series, Kallakudi(klk) series, and Pilamedu
(plm) series covering an extent of 26,385 hectares
were considered for the investigation. Soil samples
were collected from five different locations in
each series for investigation.
Infiltration measurements were carried out in all
these locations by using double ring infiltrometer.
The soil samples were collected at all locations
for determining the physical properties and
establishing the relationship between antecedent
moisture content and infiltration rate.4, 6

Collection of soil samples
Samples were collected at surface (15cm depth)
and sub-surface (30 cm depth) level. After
scraping away the surface litters a ‘V’ shaped
cut is made to a depth of 15cm using a spade.
About 1 to 1.5cm thick slices of soil from top to
bottom of the exposed face of the ‘V’ shaped cut
was removed. Quartering was done by dividing
the collected soil into four equal parts and
discarding two opposite quarters. The remaining
two quarters are remixed and again divided into
four equal parts for discarding the opposite two.
This procedure is repeated until about ½ to 1 kg
of soil was left. The same procedure was
followed for collecting samples at 30cm length.
Determination of moisture content
The moisture content was determined by drying
a known weight of the soil sample in an electric
oven at 1050 C for about 15 minutes. The moisture
bottle and the stopper is removed and placed in a
desiccator. Then its weight was recorded. The
moisture bottle was filled to about 2/3 of its
capacity with soil and the stopper was placed over
it. The weight of the moisture bottle with soil was
recorded and it was placed in the oven at 105 0C
for 24 hours. Then it was cooled in the dessicator
and weighed. The process was repeated till the
constant weight of the oven dry soil is obtained.
The moisture content was calculated by the loss

in weight of the soil and expressed in oven dry
basis.
Processing the soil sample
After finding antecedent moisture content, the soil
sample received at the laboratory was air dried in
shade and spread on a sheet of paper after
breaking large lumps with a wooden mallet .When
air-dried; it was further ground by pounding with
a wooden mallet in such way that the aggregate
particles were broken down to ultimate soil
particles. The soil thus prepared was sieved
through a sieve with round holes, 2 mm in diameter.
The fine soil obtained by sieving is mixed well
and stored in a clean, numbered, cloth bag. The
processed soil was used for finding soil texture
by international pipette method, organic matter by
Walkley and Black method, and other soil physical
characteristics such as bulk density, porosity,
particle density and water holding capacity by
kneer-Rackzowski box7.

Determination of properties of soil by Keen-
Rackzowski box
The radius and depth of keen box was measured
with a vernier   caliper.  The dish of the keen box
was cleaned and dried and it is weighed.  Whatman
No.1 and 44 filter paper is cut and placed at the
bottom of the keen box.  The air-dried soil was
passed through a 2mm sieve.  Then the box is
filled with soil with repeated tapings (20-30 timing)
on the top of the table for complete and uniform
packing.  The surface is leveled with the spatula.
The keen box with air-dry soil is weighed.
The box is placed in the soaking tray and gradually
filled with water from the side till the water level
was about 1 cm above the base of the box.  The
tray is covered to prevent evaporation from soil
surface and it is kept for 12 hrs or more for
equilibrium.  A continuous and shining film of water
at the soil surface confirms this.  The box is
carefully removed from the water and wiped dry
from outside and weighed quickly.  The expanded
soil (above dish’s rim) is cut off with spatula and
it is transformed to previously   weighed watch
glass.  The watch glass is weighed with expanded
out wet soil.  The soil of watch glass and keen
box is dried in the oven at 1050C and constant
weight is recorded.  A blank test (only with keen
box and filter paper) was also run simultaneously
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to find the weight of the water absorbed by the
filter paper alone 8-10.
By this method the properties of the soil that are
determined are
1. Bulk density
2. Particle density
3. Porosity
4. Water Holding Capacity
5. Water in the air dry soil
6. Volume expansion
The above properties are determined by using the
following formulas
Bulk density of the processed soil (g/cm3)

              soildryairtheofVolume
soiltheofweightdryOven



)cm/g(soilprocessedtheofdensityParticle 3

               soiltheofvolumeParticle
soiltotaltheofweightdryOven



100
densityParticle

densityBulk1porosityTotal 

Water holding capacity

                100
soiltotalofweightdryOven

soilwettheinwaterTotal


Volume expansion

               100
soildryairtheofVolume

soilandedexptheofVolume


Determination of infiltration by double ring
infiltrometer
Two concentric cylinders are driven into the
ground up to a depth of 15 cm with a wooden
mallet. A point gauge is fixed on the inner cylinder
for measurement of the depth of water in it.
Infiltration characteristics of a soil was determined
by ponding the water in the metal cylinder and
then measuring the rate of water absorption of
ponded water  into the ground surface by
registering the rate of fall of water level in the
cylinder. The water depth is measured at regular
intervals and infiltration is calculated for each
period of the interval.
Hortan established an exponential relation
between the rate of infiltration and time of
infiltration rate being maximum f0 to start with,
falling off to a constant rate fc. The infiltration

capacity curves satisfies the equation11

ft =  fc + (f0-fC) e -kt

Where,
ft= Infiltration rate at time t,
f0 = Initial infiltration rate at time t0
fc = Final infiltration rate
k = constant, depending on soil and vegetation.
Determination of soil texture by  inter-
national pipette method
The soil texture was determined by international
pipette method; the soil is first dispersed by using
dispersing agent and clay silt are separated by
sedimentation and coarse and fine sand by sieving.
Exactly 20 g of air-dried soil is weighed and
transformed into 500 ml beaker; 60 ml of 6%
H2O2 solution is added to remove the organic
matter. It is stirred well and kept on water bath
for 30 minutes until the frothing ceases. 200 ml of
N/5 HCL is added, stirred well and kept overnight.
It is filtered through whatman no.50 filter paper
till the washings run free of chloride. The residue
is transferred to another 500 ml beaker and diluted
with 400 ml of water. 8 ml of 1 N NaOH is added
and stirred well by using mechanical stirrer for
10 minutes. Then the water suspension is
transferred to a 1000ml measuring cylinder without
spot and made up to 1000 ml with distilled water.
The temperature of the soil water suspension is
noted. The cylinder is covered air tight with a
rubber stopper and shacked thoroughly with
repeated in versions.
Clay and silt
The rubber stopper is removed and the cylinder
is placed under a Robinson’s pipette. Stop clock
is started simultaneously. The suspension is not
disturbed for a time corresponding to the
temperature of suspension. At the end of the
stipulated time for clay + silt, the pipette is lowered
into 10 cm depth and 20 ml of the suspension is
pipette out and delivered in to a porcelain basin.
This suspension contains clay and silt. It is
evaporated on a water bath. The residue is dried
in a hot air oven at 1050 C and weighed as clay +
silt.

Clay alone
The contents of the cylinder is shacked well and
kept undisturbed till the stipulated time for clay
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alone corresponding to temperature of soil
suspension is pipette out at 10 cm depth and
transferred to a weighed porcelain basin. It is
evaporated and dried at 1050C and weighed as
clay alone.
Coarse sand and fine sand
The greater part of the suspension was poured
out from the cylinder. The sediment was washed
with water and transferred to a tall form beaker.
Water was added, stirred well and kept undisturbed
till the stipulated time for silt. The supernatant liquid
is poured out. The process was repeated till the
water poured off was clear as that of added water.
The residue was transferred to a weighed
porcelain basin. It is dried at 1050C and weighed
as coarse and fine sand. The coarse sand along
with fine sand was transferred to a 70 mm mesh
and the fine sand was sieved off. The remaining
coarse sand was transferred to a weighed
porcelain basin, dried at 1050C
Use of triangular textural diagram
After finding out the relative percentage of clay,
silt and sand, the basic soil texture of the soil was
determined by using the triangular textural

diagram. The left angle represents 100% sand
and right angle represents 100% silt and top angle
represents 100 % clay. In the diagram,the points
corresponding to the percentage of silt and clay
are located on the silt and clay lines
respectively.Lines are then presented inward
parallel to the first case clay side of the triangle
and in the compartment in which the lines intersect
is the class name of the soil.

RESULTS   AND    DISCUSSION
The results of the investigation carried out for the
assessment of infiltration characteristics of major
soil series10 of lalgudi Taluk in Trichy district are
presented and discussed in this chapter.
Soil texture
The textural analysis as per the triangular diagram
showed that the textural class of Irugur series is
sandy loam (sand 73.03 %,silt 21.22%,clay
3.17%). Poovalur series is silty clay(sand
54.52%,silt 21.10%,clay 20.87%)and for Pilamedu
(sand 35.37%,silt 35.354%,clay 13.37%) and
Kallakudi series(sand 46.88%,silt 25.23%,clay
21.15%)are clay loam ,depending upon the sand,
silty and clay percent and is shown in Table 1.

   Soil series Depth Sand (%) Silt (%) Clay (%)    Textural class

   Irugur
15 cm 73.03 21.22 3.17     Sandy loam

30 cm 73.21 21.45 2.65     Sandy loam

   Pilamedu
15 cm 35.37 35.54 13.37    Clay loam

30 cm 34.59 35.44 14.67    Clay loam

   Poovalur
15 cm 54.52 21.10 20.87    Silty clay

30 cm 53.66 22.14 20.08    Silty clay

   Kallakudi
15 cm 46.88 25.23 21.15    Clay loam

30 cm 46.95 25.39 21.49    Clay loam

Table 1: Textural classification of major soils of Lalgudi taluk

Bulk density
Bulk density of Irugur seiries was found to be
higher (1.42 g/cm3) due to the higher coarse
fraction of the soils. Bulk density of Pilamedu
series,Poovalur series and Kallakudi series was
found to be lower and it is shown in the

Table 2.High total pore volume found in these
series causes lower bulk density of the soil. The
highest values of bulk density of sub surface soils
shows that the soil is more compact at lower level
than the top soils, which are frequently disturbed.
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Table 2 : Soil characteristics of major soils of Lalgudi taluk

    Soil   Depth Bulk Particle Porosity Water Volume Organic
   series density density (%) holding  expansion carbon

(g/cm3) (g/cm3) capacity (%) (%)

   Irugur
  15 cm 1.42 1.79 20.76 20.88 8.55 1.04
  30 cm 1.41 1.74 18.71 20.46 10.01 0.89

  Pilamedu
  15 cm 1.19 1.46 17.98 29.30 16.80 0.61
  30 cm 1.21 1.45 15.92 28.03 18.04 0.64

  Poovalur
  15 cm 1.23 1.59 22.16 28.41 12.90 1.00
  30 cm 1.24 1.56 19.60 27.07 14.08 1.05

  Kallakudi
  15 cm 1.19 1.52 21.38 30.69 15.00 0.98
  30 cm 1.22 1.48 17.80 29.33 17.74 0.98

Table 3: Infiltration characteristics of major soils of Lalgudi taluk

Soil series Basic infiltration rate Cumulative infiltration rate Initial moisture content

(mm/hr) (mm/hr) (%)

   Irugur 48.00 1371.60 3.36

   Pilamedu 33.60 708.00 4.08

   Poovalur 39.20 1120.40 2.97

   Kallakudi 55.20 1623.60 1.84

Infiltration characteristics infiltration
The infiltration characteristics of the soil series11,12

are presented in Table 3.The basic infiltration
rate of kallakudi series shows the highest value
of 55.20 mm/hr which may be attributed to the
low moisture content (1.84%) and medium texture
of the soil. The basic infiltration rate of pilamedu
shows the low value of 33.60 mm/hr. which is
due to high moisture content of 4.08%
The Horton’s infiltration equation13-16 was

computed using the final infiltration rate and time
taken to reach the same and the equations are
given in Table 4.Using this Horton’s equation the
infiltration rate at any time can be computed.
Where,
ft =  Infiltration rate at time t,
f0 = Initial infiltration rate at time t0,

fc   = final infiltration rate,
k = constant, depending on soil and vegetation.

Soil series Horton’s equation

Irugur series ft = 45.6 +3.274 X 1044.8 x e-45.758t

Pilamedu series ft   =  91.2 + 4.04 X 1037.4 x e -42.666t

Poovalur series ft =  19.2 +2.84 x 1057 x e -42.472t

Kallakudi series ft = 55.2 + 4.793 x 1042..2 x e -43.866t

Table 4 : Horton’s equation on infiltration rate
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CONCLUSION
The water holding capacity of a soil is of great
value to practical agriculture, because it provides
a simple means of determining moisture contents
required for soils for good plant growth, Infiltration
of water into soil is another important dynamic
flow processes in the hydrological cycle.
Information dealing with the water retention, water
entry from surface downward and redistribution
following infiltration in the soils is of immense use
for water management and conversation studies.
Hence a study was undertaken to determine the
influence of soil physical properties on the
infiltration characteristics and water holding
capacity of major soils of Lalgudi Taluk, Trichy
district.
The textural class of Irugur series was sandy loam,
Poovalur series was silty clay and that of Pilamedu
and Kallakudi was clay loam. The final Infiltration
rate was highest (55.20 mm/hr) in Kallakudi, which
may be due to medium texture of the soil and low
moisture content (1.84%). Among the four soil
series, Pilamedu series recorded the lowest final
infiltration rate value (33.6 mm/hr). The Kallakudi
series showed a highest water holding capacity
of 30.69%, which may be due to high clay content
of the soils.
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