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Abstract— The purpose of this study was to evaluate the physico-chemical characteristics and nutrient
availability of soil at various depths, i.e., 0-15cm, 15-30cm, and 30-45cm, from different blocks in the
Komaram Bheem Asifabad district of Telangana. Results revealed that soil is moderately alkaline and
slightly saline electrical conductivity. Low to medium organic carbon content and macronutrients viz.
nitrogen and phosphorus are low to medium and medium to high potassium. Secondary nutrients i.e.,
calcium and magnesium are quite adequate. Micronutrients such as zinc, copper and Iron are found in

permissible amount.

INTRODUCTION

Soil is one of the most important resources of the
nature. All living things depends on plants, and
plants grow in soil for day-to-day need. Soils are
medium in which crop grow to food and cloth. Soil
is not only important for agriculture but also have
more useful for living organisms. Soil as a
component of the terrestrial ecosystem fulfills many
functions including those that are essential for
sustaining plant growth. The importance of soil as a
reservoir of nutrients and moisture for the
production of forage and plant species has been
recognized since the beginning of the forest
management as a science. Any parts of earth surface
that support vegetation also bears a covering of soil.
Vegetation distribution and development largely
depends on the soil condition (Tale and Ingole,
2015). The deficiency of nutrients has become major
constraint to productivity and sustainability of soils.
For the better growth of plants, amongst many other
factors, thirteen essential elements are required to be
present in soil in proper proportion and available
form. Soil fertility is the status or the inherent
capacity of the soil to supply nutrients to plants in
adequate amounts and in suitable proportions. Soil

productivity is the capacity of the soil to produce
crops with specific system of management and is
expressed in terms of yields. Soil fertility and
productivity are the key pillars for food production
and soil quality is of equal significance in the
background of soil degradation caused by many
factors. Crop growth is influenced by aerial and soil
environment. Suitable environment is necessary for
better germination, growth and yield of crops. The
higher nutrient availability is favourable when soil
has higher water holding capacity, proper aeration
and less soil strength or mechanical resistance. All
productive soils may be fertile but all fertile soils
need not be productive which may be due to
problems like water logging, saline or alkaline
conditions, adverse climate etc (IOSR-JAC, 2014).
The concept of soil fertility includes not only the
quantity of nutrients a soil contains but how well
nutrients are protected from leaching, how available
the nutrients are and how easily plant roots can
function. Depending upon the cropping pattern,
leaching, erosion, etc soil loses a considerable
amount of nutrients every year. Soil testing provides
information regarding nutrient availability in
soils which forms the basis for the fertilizer
recommendations for maximum crop yield. It also
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helps in reducing excess and indiscriminate use of
fertilizers, pesticides, fungicides etc which
eventually cause pollution since farmers and
planners are lack of knowledge regarding the
quantity of these to be applied (Shivanna and
Nagendrappa, 2014).

The main aim of this investigation was to
determine the physico-chemical properties and
nutrient distribution in the soil. This would enable
farmers in making effective decisions about farming
techniques and fertilizers incorporation based on
soil tests, so increasing productivity and yield, as
well as adding to the database on soils in these areas
for future scientific research.

MATERIALS AND METHODS

Sampling Procedure

In the district 3 villages was selected randomly for
sampling. Three different sites were taken in each
farmer’s field represented three profile depths viz.,
0-15 cm, 15-30 cm and 30-45 cm, totally 27 samples
were collected with 9 samples representing one
farmer’sfield. At sampling site, soil samples were
collected separately by a random selection from
field with help of khurpi, spade, digging bar and
meter scale. Samples were collected from Centre of
the fields in order to avoid the edge effect.
Standard methodologies were adopted for
various physical and chemical analysis. Soil textural
analysis of particles less than 2 mm was performed
by the hydrometer method (Bouyoucos, 1927). The
samples were matched against standard munsell
soil colour chart (Munsell, 1971) to obtain hue, value
and chroma combinations for soil colour. The bulk
density (Mg m™?), particle density (Mg m™), pore
space (%) and water holding capacity (%) was
determined by graduated 100 ml measuring
cylinder method (Muthuvel et al., 1992). Specific
gravity of soil was determined by the relative
density bottle or pycnometer method as laid out by
Black (1965). Determination of soil pH was done
from 1:2 soil-water suspension using digital
pH meter (Jackson, 1958). Electrical conductivity (dS
m™) was also determined from 1:2 soil-water
suspension using digital EC meter (Wilcox, 1950).
Organic carbon (%) was estimated by the wet
oxidation method of Walkley and Black (1947).
Available nitrogen (kg ha') was determined using
alkaline potassium permanganate method as given
by Subbiah and Asija (1956), available phosphorous
(kg ha™) by colorimetric method (Olsen et al., 1954),

available potassium (kg ha') by flame photometer
method as laid out by Toth and Prince (1949) after
extraction with neutral ammonium acetate.
Exchangeable calcium and magnesium [cmol (p*)
kg'] was determined by neutral ammonium acetate
extraction method or EDTA (ethylene diamine
tetracetic acid) method as laid out by Cheng and
Bray (1951) and micronutrients i.e., Zinc, Copper
and Iron by extracting soil samples with
diethylenetriamine penta acetic acid (DTPA)
extractant as described by Lindsay and Norvell
(1978).

RESULTS AND DISCUSSION

Physico-chemical Characteristics

The soil colour in dry condition varies from dark
brown to very dark greyish brown and the colour in
wet condition varies from dark greyish brown to
very dark greyish brown. The soil texture was
dominantly sandy clay loam in almost every site.
The bulk density ranged from 1.11 to 1.33 (Mg m™).
The particle density ranged from 2.26 Mg m™ to 2.69
Mg m?. The pore space (%) ranged from 66.66 to
44.44 (%). The water holding capacity ranged from
50 to 65.71%. The specific gravity ranged from 2.16
to 3.12. as shown in table 1.

The soil pH ranged from 7.87 to 8.34 thereby
indicating the soils are moderately alkaline. pH
value increases with the increasing depth because
the upper horizons receive maximum leaching by
rainfall and by dissolved carbonic acids and
presence of high amount of exchangeable sodium
ions (Kumari ef al., 2017). The electrical conductivity
ranged from 0.18 to 0.65(dS m™) indicating that,
these soils were non-saline to slightly saline in
nature (Sathyanarayana et al., 2021). The soil organic
carbon (%) ranged from 0.21 to 0.61%. The organic
carbon decreases with increasing depth due to the
fact that surface soil contains undecomposed and
partial decomposed organic matter while subsoil
contains decomposed organic matter which has
undergone chemical and biological changes (Singh
etal., 2014).

Availabe Nutrients

The available nitrogen (kg ha') ranged from 120.33
to 327.21 (kg ha'). The available nitrogen decreases
with the increasing depth due to the fact it is
positively correlated with organic matter content
which decreases with depth and might be due to
higher pH to the depth (Rajamani et al., 2020). The
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available phosphorous (kg ha') ranged from 10.43 to
54.14 (kg ha™). The available phosphorous decreases
with the increasing depth. Higher level of available
phosphorous in surface soil could be attribute of
favourable soil pH and organic matter content (Wani
et al., 2017). The available potassium (kg ha') ranged
from 154.63 to 308.15 (kg ha™). The exchangeable
calcium (cmol (p*) kg™) ranged from 2.91 to 26.20
(cmol (p*) kg™!). The exchangeable calcium decreases
with the increasing depth due to the attribute of
high Ph towards the depth (Malavath et al., 2018).
The exchangeable magnesium (cmol (p*) kg™)
ranged from 1.04 to 9.19 (cmol (p*) kg™). The
available zinc ranged from 0.37 to 3.87 (ppm). The
available copper ranged from 0.96 to 3.29 (ppm).
The available iron ranged from 3.28 to 14.68 (ppm).
As shown in Table 1.
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