Int.J.Curr.Microbiol.App.Sci (2018) 7(12): 1849-1854

International Journal of Current Microbiology and Applied Sciences
ISSN: 2319-7706 Volume 7 Number 12 (2018)
Journal homepage: http://www.ijcmas.com

Original Research Article

https://doi.org/10.20546/ijcmas.2018.712.216

Changes in Biological Properties of Soil through Organic and Conventional
Farming at Farms of Western Madhya Pradesh, India
Sangeeta Dongre1, S.K. Sharma2, N.K. Jain3 and Narendra Chouhan2*
1

Govt. M.L.B. PG College, Indore (M.P.), India
Govt. Agriculture College, Indore (M.P.), India
3
Govt. Holker Science College, Indore (M.P.), India
2

*Corresponding author

ABSTRACT
Keywords
Biological
properties, Soil,
Organic and
conventional
farming

Article Info
Accepted:
15 November 2018
Available Online:
10 December 2018

Organic farming is an alternative agricultural system it is a useful farming system for the
improvement of soil health and microbial properties. The experiments were conducted
during 2016-17 in vertisols under the organic and inorganic farming system at farmer’s
field of Indore and Ujjain District. The experiments were laid out in simple randomized
block design with four treatments and five replications comprised viz., T 1 (Inorganic
farming) T2 (< 3 year organic farming) T 3 (3-5 year organic farming) T4 (>5 year organic
farming). There farmer’s was taken as a replications. No significantly changes were found
in pH and EC with irrespective of the year of organic farming practices. Organic farming
significantly enhanced the organic carbon content in soil. The significantly increased the
population of bacterial, fungal and actinomycetes in soil were recorded with the organic
farming condition. Similarly, organic farming recorded higher soil microbial biomass
carbon. Organic farming treatment > 5 year recorded significantly higher soil biological
properties followed by treatment 3-5 year organic farming, <3 year organic farming and
inorganic farming.

Introduction
The role of organic agriculture is to either
enhance or sustain the overall quality and
health of the soil ecosystem (Ekwue, 1992).
Organic agriculture is aimed at producing high
quality food produce that is not only rich in
nutrients but also contributes to health care
and well-being of mankind. Since organic
farming eliminates the use of most
‘conventional’ fertilizers, pesticides, animal
drugs and food additives. It can improve soil,
water and environmental quality and thus

improve the overall quality of life.
Agricultural sustainability depends on
productive soil. During the last several
decades, much research has focused on
increasing productivity and protecting
environmental quality under different farming
systems.
These
studies
shows
that
conventional farming use of chemical
fertilizers and pesticides has increased crop
yields and enhanced food security around the
globe (Pang and Letey, 2000). However
despite the high yields associated with it,
conventional farming ability to sustain soil

1849

Int.J.Curr.Microbiol.App.Sci (2018) 7(12): 1849-1854

fertility and environmental quality has been
called into question (Pang and Letey, 2000).
Conventional farming systems are reported to
be associated with a decline in soil structure
and soil aggregation. A decrease in water
infiltration and an increase in soil bulk
density, soil salinity, nitrogen leaching and
ground water contamination (McGarry et al.,
2000). Tillage, climate, soil surface properties
and biological activities reportedly influence
the volume of transmission pores (VTP), pore
structure and storage of water within the soil
profile can contribute to the spatial and
temporal variability of the flow domain
(Hagen et al., 2002).
Agricultural practices have had an impact on
soil bio-physio-chemical properties. Densities
of bacteria, protozoa, nematodes, and
arthropods in soils under organic farming were
higher than under conventional farming (Wu
et al., 2002). Organic fertility amendments
enhanced beneficial soil microorganisms,
reduced pathogen population, total carbon,
and cation exchange capacity, and lowered
down bulk densities, thus improved soil
quality (Bulluck et al., 2002).
Materials and Methods
The experiments were laid out at the farmer’s
field located at different sites of Ujjain and
Indore districts of Madhya Pradesh. Under the
farming systems, three farmers were selected
to characterize the soils for assessing different
microbial parameters as influenced by organic
farming and conventional farming systems.
The organic farmers were selected based on
the criteria that they have been practicing
organic farming for T2= <3 year, T3= 3-5 year,
T3=>5 years, Inorganic farming with
recommended dose of fertilizer application,
replicated 5 times. The organic farming
treatments where applied FYM@10t/ha. and
bio fertilizers Rhizobium japonicum + PSB
(for soybean) and azatobacter+ PSB (for

wheat) as seed inoculants@10g per kg seed
each. T1= Inorganic farming treatments
involved application of recommended doses of
N: P2O5: K2O (20:60:20 kg ha-1) to soybean.
The popular variety of soybean JS-9305 was
sown in farmer’s field. The data on various
parameters were recorded and statistically
analysed and given in table 1.
The soil pH was determined by method
suggested by Piper (1967) on Glass electrode
pH meter in 1:2 (soil: solution ratio) at 25 ºC.
Electrical conductivity of soil samples was
determined by method suggested by Piper
(1967) on conductivity meter in 1:2 (soil:
solution ratio) and expressed in dSm–1 at 25
º
C. The organic carbon (%) content of the soil
samples was estimated by rapid titration
method (Walkley and Black, 1934). The
rhizosphere soil samples were collected at the
time of crop harvesting for the analysis of
population
of
soil
fungi,
bacteria,
actinomycetese by standard serial dilution
plate count method using agar for bacteria,
(Thornton, 1922), Martin’s Rose Bengal agar
for fungi (Martin, 1950), Kenknight and
Munair medium for actinomycetes (Wollum,
1982) and Microbial biomass carbon was
determined by the fumigation extraction
method with 0.5 M K2SO4 (Vance et. al.,
1987)
Results and Discussion
Effect of organic and conventional farming
on soil pH
The soil pH ranged from 7.34 to 7.20 among
different fertilizer treatments after more than 5
years of conventional and organic farming
(Table 1). The highest pH was found in the
Inorganic control plots. The soil pH nonsignificantly decreased with application of
organic matter compared to non-treated
control.
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The data showed that pH of the surface soil
were slightly decreases in the treatments were
received organic matter increases over the
year. There were no significantly changes in
application of organic and inorganic different
treatments may be due to higher buffering
capacity of experimental soil (Dwivedi et al.,
2007). Sheeba and Chellamuthu (2000)
observed that the continued application of
varying quantities of inorganic fertilizers and
their combination with FYM over 22 years did
not alter the pH appreciably. Decline in pH
might have resulted from build-up of organic
matter with time in fertilizer plots (Benbi and
Brar, 2009).
Effect of organic and conventional farming
on soil Electrical conductivity
The perusal of the data on Electrical
conductivity of the experimental soil indicated
the conventional farming or organic farming
over the five year has resulted not
significantly changes in soil EC (Table 1). The
electrical conductivity of soil under
conventional and organic farming varied from
0.65-0.49 dSm-1. Further it was observed that
electrical conductivity of organic soil was
lower than conventional farming. The increase
in the hydraulic conductivity under integrated
use of NPK and FYM was mainly attributed to
decrease in the bulk density and increase in
the effective pore volume (Flowers and Lal,
1998) because of better aggregation in this
treatment (Babu et al., 2007). similarly
reported that soil EC remained almost
unchanged with application of inorganic and
organic fertilizer in soil.
Effect of organic and conventional farming
on soil organic carbon
The response of organic manuring and
fertilizer use over the 5 years are presented in
Table 1. The data revealed that the lowest
organic carbon content 0.31% was note in

control where no organic manuring was
applied. However, the organic carbon values
improved significantly with proportionate
increasing the year of application of organic
manure in soil from 0.55-1.30 %. This finding
appeared to be due to direct and continue
application of organic matter through organic
sources. Rawankar et al., (2001) and Bhandari
et al., (1992) similarly finding increasing
organic carbon content of soil in continues
application of organic manure.
Effect of organic and conventional farming
on biological properties of soil
Application of organic fertilizers recorded
significantly higher populations of soil
microorganisms such as bacteria, fungi and
actinomycetes as compared to inorganic
fertilizer application (Figs. 1a-c). The highest
population of microorganism were found in
the treatment were organic matter was applied
for more than 5 year followed by 3-5 year, less
than 3 year and inorganic treatment
respectively. Fungal population (Fig. 1a) was
found maximum (26x104CFU/g soil) where
organic manures were applied more than 5
year and minimum (17.96 x104CFU/g soil)
was found in control plot where inorganic
fertilizer was applied. A significantly variation
was found in inorganic and inorganic farming.
The bacteria population and actinomycetes
populations in soil under different treatments
also exhibited similarly trend with minimum
(26.84 x106CFU/g soil and 18.40 x105CFU/g
soil) and maximum (36.54 x106CFU/g soil
and 33.46 x105CFU/g soils) values were
recorded in organic and inorganic treated plots
(Fig. 1b-c). This might be due to application
of organic content in soil which acts as a
carbon and energy source of microbes.
Addition of beneficial microbial inoculants to
soil stimulation of soil microorganisms (ElYazeid et al., 2007).
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Table.1 Effect of organic and inorganic fertilizer application on soil chemical properties
Treatments
T1
T2
T3
T4
SEM±
CD at 5%

EC(dS m-1)
0.65
0.62
0.55
0.49
0.041
NS

Soil pH
7.34
7.32
7.28
7.20
0.039
NS

OC (%)
0.31
0.55
0.79
1.30
0.040
0.12

Fig.1 Soil biological properties influenced by application of organic and inorganic fertilizers

(a)

(b)

(c)

Organic applications increased nutrient status,
microbial activity and productive potential of
soil while the use of only chemical fertilizers
in the cropping system resulted in a poor
microbial activity and productive potential of
soil (Kang et al., 2005).
Effect of organic and conventional farming
on Soil microbial Biomass of carbon
Soil microbial biomass comprises about 2-3%
of the total organic carbon in the soil and
recognized as an important source of nutrients
to plants. In other words it can be defined as
the concentration of microbes in the soil. It is
an important indicator of soil health. The
highest microbial biomass carbon (262.36 mg
C kg-1 soil) was observed in organic treated
plot (organic farming > 5.0 year). This was
followed by organic farming 3-5 year, organic
farming < 3 year and inorganic farming
respectively (Fig. 1d). Increasing microbial
biomass carbon recorded in organically

(d)

treated plot might be due to suitable condition
for microbial growth. A positive effect of
organic fertilizer on the microbial biomass
carbon in the soil was reported by Cerny et
al., (2008). Increasing microbial biomass
carbon in soil due to adding of organic input
in soil has been well in documented in various
organic substrates (Goyal et al., 1999,
Chowdhary et al., 2000).
The conclusions in this study found that the
application of organic matter, significantly
increases the organic carbon content in soil
and it gives the positive response to the soil
microbial activity and soil biomass carbon in
soil. However, the application of organic
matter in soil increases the population of soil
microbes (bacteria, fungi and actinomycetes)
and soil microbial biomass carbon
significantly. The chemical properties of soil
(pH and EC) did not affected significantly to
the application of organic matter.
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