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Abstract: A comparative study on the effect of chemical fertilizers and bio-fertilizers was done on the quality
of soil in Agricultural land. An experiment was conducted in randomized completely blocks design (RCBD) with
four replicates. The treatment were (T1= Untreated, T2= Chemical Fertilizer, T3= Bio-Fertilizer at Agricultural
land near Besa (Nagpur District), Maharashtra in 2016. The bio-fertilizer used in this study was Azoto barwar1
and chemical fertilizer was Urea (46% N). The results indicated that there were significant difference between
the application bio-fertilizer and chemical fertilizer. All the physical and chemical parameters of soil indicates
the significant difference after the application of chemical and bio-fertilizers. the study shows that the major
nutrients are in higher concentration in case of bio-fertilized soil.
Keywords: Total Nitrogen, Total Alkalinity, Organic Content, PH, Conductivity.
INRODUCTION
Soil is the most precious natural resource of any
nation as it takes several years to produce an inch
of soil. The fertility and productivity of soil are
directly influence by it is physical, chemical and
biological properties. Therefore it is essential to
evaluate basic soil characteristics for planning
better land soil. Some soil properties have more
accessory properties that influence plant growth
throughout its life cycle. A good soil tilth is such a
physical condition which guarantees healthy plant
growth. Bulk density of soil is one of such
properties as its affects soil aeration, temperature,
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movement of soil aeration, movement of soil water
and its drainage, movement of nutrients in soil
water and their availability to plants and
penetration growth and functioning of roots. Bulk
density is also a function of compaction of soil and
influence by soil moisture contents. It is dynamic
body formed by weathering of parent rock material
due to chemical and physical reaction. They are 4
of the essential elements. One obtain as soil
minerals, other three are C, H, O are obtained from
CO2 and H2O during photosynthesis. The essential
elements as macro elements and microelements.
Soil organic matter in general sense of word serve
Page 8

Academica Editores:

Acta Velit

Vol: 3 Issue: 2,

as the vehicle through which plant nutrients are
circulated from plants to soil. In the last century,
chemical fertilizers were used in agriculture
Farmers were happy of getting increased yield in
agriculture in the beginning. Biofertilizers is a
large population of a specific or a group of
beneficial microorganisms for enhancing the
productivity of soil. In recent decades the use of
chemical fertilizers has been a common practice,
whereas bio-fertilizers were neglected but
nowadays by reason of irregular application of
chemical fertilizers and their detrimental effects on
human and soil health a lot of emphasis is being
paid and organisms to provide nutrition
requirement of plants [1].A lot of emphasis is being
paid to bio fertilizers and it has emerged as one of
the alternatives to application of chemical inputs
for needs of fertilizers. Their use in agriculture in
preference to chemical fertilizers offers economic
and ecological benefits by improving soil health
and fertility. Nitrogen is required for cellular
synthesis of enzymes, proteins, chlorophyll, DNA
and RNA and is therefore required for plant growth
and production of food and feed. Inadequate supply
of available N frequently results in plants that have
slow growth, depressed protein levels, poor yield
of low quality and inefficient water use [2]. When
the chemical fertilizers were first introduced into
the agriculture field, most of the problems faced by
farmers to increase yield of their plantation have
been solved. However, chemical fertilizers slowly
started to show their side effect on human and
environment [3]. Bio-fertilizers will be the best
solution to replace chemical fertilizers. Biofertilizers are the carrier-based preparations
containing
mainly
effective
strains
of
microorganisms in sufficient number, which are
useful for nitrogen fixation. Bio-fertilizers have
several advantages over chemical fertilizers, they
are non pollutant, in-expensive, utilize renewable
resources. In addition to their ability of using free
available solar energy, atmospheric nitrogen and
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water. Amongst biofertilizers, Azotobacter strains
play a key role in harnessing the atmospheric
nitrogen through its fixation in the roots. They have
been shown also to improve fertility condition of
the soil [4]. Chemical fertilizers have several
negative impacts on environment and sustainable
agriculture.
Therefore,
biofertilizers
are
recommended in these conditions and growth
prompting bacteria have been used as a
replacement of chemical fertilizers [5]. The role
and importance of biofertilizers in sustainable crop
production has been reviewed by several
authors[6]
MATERIALS AND METHOD
Soil sampling: Sampling sites, depth and methods
to be employed for the collection of soil sample
were decided according to the purpose of study and
parameters
in
question.
For
general
characterization of soil a few random samples from
the study area to the depth were needed. Surface
soil sample was collected using tools like augar.
For collection of the soil sample from deeper
profiles special borer signalers are used. Soil
sample so collected were put in thick quality
polythene bags and immediately brought to the
laboratory. For parameters like pH, conductivity,
nitrogen , potassium, phosphorus, etc. analysis was
perform as early as possible for any other factor
,the sample was stored after drying it to 40 degree
Celsius.
Samples were analyzed by the following
parameters
Total organic carbon: Total organic carbon is an
integral part of and one that affect the physical and
chemical condition to much greater extent than its
proportional share would indicate. These three
main components of organic matter.
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a) Dead forms of organic material, mostly dead
plants parts.
b) Living parts of plants, mostly roots.
c) Living microbes and soil animals.
By far the largest component is the dead matter it
constitutes about 85 % of all organic matter in soil.
Living roots make up about another 10 % and the
microbes make up the last few percent.
Function of organic matter
1. Biologically: Organic matter supplies energy,
carbon and minerals for microbes.
2. Chemically: Organic matter supplies carbon
dioxide, nitrate, sulplate and organic acids to help
the dissolve material and supplies plant nutrients,
both directly and indirectly.
3.
Physically: Organic matter increases
aggregation, protect the aggregates from
destruction by water, makes the sample more
tractable and increases porosity and aeration
increases in filtration and percolation capacities
reduce runoff and erosion hazard.
Walkley and Black's method: Soil organic
carbon is determined by titrating the soil sample
with a known amount of potassium dichromate in
presence of conc. Sulphuric acid. In this process
oxidation of organic carbon takes place by
potassium dichromate. Due to importance of
organic matter , its determination is made as a
routine procedure. However this is no accurate
method available because of the complex nature of
the organic matter. There are two methods for
direct determination of organic matter "loss on
ignition and oxidation" with hydrogen peroxide .
The known quantity of the sample is ignited and
the loss in weight is determined. The loss in weight
includes hygroscopic moisture, CO2 from calcium
carbonate and CO2 from elemental carbon present
as charcoal. This method is hardly useful in
determining organic matter content. In another
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method the organic matter is destroyed by
hydrogen peroxide. This method can be used in soil
which do not contain high MnO2 not more than 1
% Caco2 generally low result are obtain by this
method. In view of this difficulties , a better
estimate of organic matter is obtained by
determining organic carbon. The organic carbon
then is multiplied by a factor 1.724 to get the figure
for organic matter . The carbon percentage in
organic matter from different samples vary but this
methods gives a close approximation . A quicker
and easier method is to affect the oxidation of
organic matter by chromic acid. A known quantity
of sample to pass a 0.5 mm sieve is with a std.
potassium dichromate solution in the presence of
cone. Sulphuric acid. The excess of potassium
dichromate is determined by titrating against std.
ferrous sulphate solution. This method forms the
basis of the Walker and Black procedure for
determining organic carbon. The method is quick
and good for comparing related sample. It gives
only 75 - 80 % oxidation. It is now usual procedure
to express the values as "Walkley and Black's
organic carbon values" Soil organic carbon is
determined by titrating the soil sample with a
known amount of potassium dichromate in
presence of cone. Sulphuric acid. Oxidation of
organic carbon by potassium dichromate takes
place.
𝑇

% of organic carbon = 10 (1 − 𝑆 ) 0.7792
Total nitrogen: Organic nitrogen is usually
determined using the KjeldahPs method which
gives total ammonia nitrogen plus total organic
nitrogen ( KjeldahF's nitrogen). The difference
between the total nitrogen and the inorganic form
gives the total organic nitrogen content [7]. Sample
was unfiltered and analyzed within 24 hours. Since
organic nitrogen is rapidly converted to ammonia.
This process can be retarded if necessary by the
addition of 2-4 ml of chloroform or approximately
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0.8 ml of conc.sulphuric acid per liter of sample.
Organic nitrogen is defined as organically bound
nitrogen in the (-3) oxidation state . It does not
include all organic nitrogen compounds
.Analytically organic nitrogen and ammonia can be
determined together and have been referred to as
Kjeldahl’s nitrogen test that reflect techniques used
in their determinant.
Conductivity: Conductivity is measure of capacity
of a substance or solution to conduct electric
current. Conductivity is reciprocal or the
resistance. Electrical conductivity of the soil is a
convenient parameter for estimation of salinity of
a soil. Salts present in a sample of a soil are
dissolved by shaking it with a know amount of
distilled water. The electrical conductance of a
clear supernatant solution is measured with the
help of conductivity meter. The conductivity of soil
solution rise with rise in the salt concentration of
the soil sample. The conductivity is generally
reported in mho or ohm-1. The recent unit of
conductivity has been named as Siemens (s)
instead of mho. Conductivity however is an
important criterion in determining the suitability of
water and waste water for irrigation. Watts up to 20
mhos conductance have been found to be suitable
for irrigation depending on soils and climatic
characteristics.
Alkalinity: The alkalinity of soil is measured of its
capacity to neutralize the acid . The alkalinity of
natural water is due to the salts like carbonate,
bicarbonates, Borates, silicates, phosphate along
with hydroxyl ion. Major portion of alkalinity in
natural soil is caused by hydroxyl ion , carbonate
ions and bicarbonates ions. It may be ranking of
soil of this association with high pH value.
Alkalinity of sample can be estimated by titration
using std. sulphuric acid 0.02 N to pH 8.3 or
decolorization of phenolphthalein indicator
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indicating total alkalinity. It means complete
neutralization of hydroxyl ions, carbonate and
bicarbonate.
Acidity: Acidity of a soil suspension is the
capacity to neutralize the strong base. It is also the
property substance or water to produce hydrogen
ions. Acidity of soil is caused by the presence of
strong mineral acid like hydrochloric acid,
sulphuric acid , nitric acid etc. It is also caused by
hydrolysis of salt of strong acid however soil, the
acidity is mostly due to the presence of free carbon
dioxide in the form of bicarbonate and carbonic
acid.
pH: pH is the measurement of the electromotive
force. The indicator electrode responsible to
hydrogen ion concentration. Such as glass
electrode and reference electrode. This electrode
immersed in the test solution and reference
electrode usually a mercury calomel electrode
which is in contact with the test solution and
reference electrode. This is usually achieved by
means of liquid - liquid junction which form a part
of their reference electrode. Thus electromotive
force of the cell is measured with pH meter in
dilute solution the hydrogen ion activity is
approximately equal to the concentration of
hydrogen ions.
Total nitrogen: In presence of nitrogen, sulphuric
acid and mercuric sulphate catalyst organically
bound. Nitrogen gets converted into ammonium
sulphate to potassium sulphate which is added to
increase the boiling point of sulphuric acid from
345 0C to 370 0C. The digested sample is diluted
and made alkaline with 40 % NaOH the eliminated
ammonia is trapped in boric acid and this trapped
ammonia is determined by titrating with 0.1 N
sulphuric acids.
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Total nitrogen in mg/lit = (sample - blank) x
Normality x 14 x lOOO
ml of sample taken
Where 14- Atomic weight of nitrogen
Sodium and potassium: The sample solution is
sucked to an atomizer under controlled condition.
The radiation from flame enter a dispersing devices
in order to isolate the desired result. From the
spectrum thus obtained intensity of isolated
radiation can measured by using phototubes in
flame photometer with solution of known
concentration. It is possible to correlate the
intensity of a given spectral line of unknown with
amount of an element present in that limit the
particular radiation.
Hardness: In alkaline conditions, EDTA & its
sodium salts form a soluble chealated complex
with certain metal ions. Calcium and magnesium
ions develop wine red colors with EBT.
When EDTA is added as a titrant, Calcium and
Magnesium, divalent ions get complexes resulting
in a sharp change from wine red to blue which
indicate end point of the titration. At a higher pH
i.e. at about 12.0, magnesium ions precipitates and
only calcium ions remains in solution. At this pH
murexide indicator forms a pink color with calcium
ions. When EDTA is added calcium ions get
complexes resulting in a sharp change from pink to
purple which indicate end point of the reaction.
RESULTS & DISCUSSION
It is reflected from Table 1 the color of chemically
fertilized soil is black and bio fertilized soil is
carbon black which, may be due to nature and
release of organic substance like carbon, humic
acid etc. The content of such substances are higher
in bio fertilized soil as compared to chemically
fertilized soil. The temperature of chemically
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fertilized soil is 28°C and that of bio fertilized soil
is 27°C and untreated soil is 27°C. The temperature
of chemically fertilized soil is little higher which
may be due to release of heat during chemical
reaction taking place inside the soil. . It is reflected
from table 1 that the texture of chemically fertilized
soil is soft and that of bio fertilized soil is also soft
and untreated soil is sandy in nature. This suggests
that treatment of chemical fertilizer and bio
fertilizer makes the soil soft. The total organic
carbon content of chemically fertilized soil is
1.81%, and that of bio fertilized soil is 2.02% and
untreated soil is 0.19 %. This may be due to natural
synthesis and release of organic substances by
microbes in soil, in case of bio fertilized soil. If the
pH of chemically fertilized soil is 7.74, bio
fertilized soil is 7.62 and untreated soil is 7.70. If
the pH of soil sample is >7, it means that soil is
alkaline in nature and data shows that alkalinity of
chemically fertilized soil is higher may be due to
the residual of chemicals left in soil. The
conductivity of chemically fertilized soil is 0.3835
µmhos/cm, bio fertilizer soil is 0.3268 µmhos/cm
and untreated soil is 0.1634 µmhos/cm. The
conductivity of bio-fertilized soil is lower than
chemically fertilized soil due to the presence of
high ionic content in chemically fertilized soil
associated with soil particles. The alkalinity of
chemically fertilized soil is 300 mg/lit, bio
fertilized soil is 280mg/lit and untreated soil is 290
mg/lit. These observations are also supported from
the pH data. The acidity of chemically fertilized
soil is 200 mg/lit, bio fertilized soil is 100 mg/lit
and untreated soil is 120 mg/lit. It was found that
the acidity of chemically fertilized soil is higher
due to acidic residues left during the chemical
reaction. The total hardness of chemically
fertilized soil is 68 mg/lit, bio fertilized soil is 100
mg/lit untreated soil is 64 mg/lit.
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Table 1:Physical and Chemical Parameters of soil
S.No
1
2
3
4
5
6
7
8
9
10
11
12
13

PARAMETERS
Color
Texture
Moisture
content
Temperature
PH
Conductivity
Alkalinity
Acidity
T.O.C
Hardness
Nitrogen
Phosphorous
Potash

UNTREATED
SOIL (T1)
Reddish
Sandy

CHEMICALLY
TREATED SOIL (T2)
Black
Clay

BIOFERTILIZED
SOIL (T3)
Carbon black
Clay

0.36
270 C
7.7
0.1634
290
120
1.9
64
125
15
28

1.48
28 0C
7.74
290
300
200
1.81
68
132.2
18
32

1.42
270 C
7.62
0.3268
280
100
2.02
100
160
27
45

All parameters except pH turbidity are expressed in mg/lit. Conductivity in µmhos/cm

The hardness of bio-fertilized soil is higher than
chemically fertilized soil because in bio-fertilized
soil, the soil aggregates are strongly held with each
other, which leads to higher hardness.
The nitrogen content of chemically
fertilized, bio fertilized and untreated soil was
found to be 132.2 mg/lit, 160 mg/lit and 125mg/lit
respectively. This may be due to the natural
synthesis of nitrogen by symbiotic or
asymbiotically by biological agent present in bio
fertilizer.
Perusal of data given in table 1 shows that
the phosphorus content in chemically fertilized,
bio fertilized and untreated soil was found to be 18
mg/lit, 27 mg/lit and 15 mg/lit respectively. Higher
phosphorus content in bio-fertilize soil is may be
due to use of phosphate solubalizing bacteria
(PSB) as bio fertilizer which solubalizes the
phosphate present in soil in compound form and
make available to crop. The data presented in
Table 1 showed that potassium content increased
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across the treatments, there were some significant
differences in the potassium content. The
minimum potassium content was recorded in the
control, while the maximum potassium content
was recorded in bio-fertilizer. The higher
potassium content in bio-fertilized is high due to
may be the soil is a black cotton soil and soft in
nature which found high content of potassium in
Vidarbha region of Maharashtra.
CONCLUSION
1. The effect on physical parameters of soil by the
application of chemical and bio fertilizer, it is
concluded that the soil color is black and carbon
black respectively. Texture of soil is clayey,
porosity and temperature of chemical fertilizer
treated soil is slightly higher than bio-fertilizer
treated soil. This may be due to release of heat
during chemical reaction taking place in chemical
fertilizer soil.
2. The effect on chemical parameters concludes
that there is slight difference in pH of the treated
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soil but conductivity, alkalinity and acidity of
chemically fertilized soil is higher than the biofertilized soil. Total organic carbon and hardness
of bio-fertilized soil is higher than chemically
fertilized soil. This may be due to more organic
matter content of bio fertilized soil than that of
chemically fertilized soil.
3. The effect on major nutrient contents concludes
that the nitrogen, phosphorus and potassium were
present in higher concentration in bio fertilized
soil than chemically fertilized soil.
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