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Abstract

Soil biota helps the soil in carrying out multiple 
functions. Non sustainable agricultural practices over 
years degrade the soil quality. Continuous application of 
chemical fertilizers in order to expect more profit in terms 
good harvest leads to the degradation of soil. It also 
cause an adverse effect on soil by favoring the selective 
growth of microorganism which lead to the elimination 
of the beneficial organisms. The study was carried out 
to isolate and enrich the beneficial soil microorganisms 
and formed as a consortium of bio-fertilizer to ameliorate 
the soil of barren land. After the systematic application 
of the formulated bio-fertilizers, the quality parameters 
of soil has slowly improved, evident with the soil 
physicochemical characteristics and the yield of the 
selected crops. 
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1. Introduction

Soil is a natural resource base which sustains 
life on earth. It is a dynamic system that performs 
many functions and ecosystem services and highly 
heterogeneous. Soil resource is the biological universe 
which helps the soil in carrying out its functions. Global 
pollution is a burning topic of the day. Soil bears the 
greatest burden and is getting polluted in a number 
of ways. There is an emergency in controlling the soil 
pollution in order to preserve the soil fertility and increase 
the productivity. 

Visualizing the adverse spoil of chemicals based 
modern agriculture, the concept of organic agriculture is 
gaining momentum has emerged as an important priority 
area globally in view of the growing demand for safe and 
healthy dietary supplements with long term sustainability 
and concerns on environmental pollution associated with 
more use of agrochemicals. By continuous application of 
hazardous chemical inputs in agriculture, it is unavoidable 
to meet the growing demand for food in world, there are 
opportunities in selected crops and niche areas where 
organic production can be encouraged to export market. 
Natural based farming can solve many of these problems 
as this farming helps to maintain and to enhance the 
soil productivity and effectively provide pest control by 
enhancing plant defence mechanisms naturally with 
environment. 

Bio-fertilizer contains living soil beneficial 
microorganisms which, when coated to seed cotyledon, 
plant surfaces, or soil, colonizes the rhizosphere or 
colonizing endophytically promotes plant growth. By 
increasing the practice or availability of soil nutrients to 
the host plant with the intention of increasing the soil 
beneficial microbiota to increase the microbial processes 
which augment the availability of nutrients that can be 
easily intake by plants. Bio-fertilizers play an important 
role in improving soil fertility by adding nutrients through 
the natural mechanisms of nutrient cycling, solubilization, 
mobilization, nitrogen fixation, solubilizing phosphorus, 
and stimulating plant growth by synthesizing plant 
growth-promoting substances in the soil. They promote 
natural harvest of available, biological system of nutrient 
mobilization. Using bio fertilizers, healthy plants can be 
grown, while enhancing the sustainability and health 
of the soil can be restored respectively. The use of bio 
fertilizers is one of the most important components 
of nutrient management, they are cost effective and 
sources of plant nutrients to supplement with crop plants 
are exploited in the production of bio fertilizers

In today’s scenario organic based farming primarily 
aims at agricultural practices to raise crops in such a 
way, as to keep the soil alive and in good health by use 
of organic wastes and other biological materials along 
with beneficial microbes to grow and protect the crops 
for increased sustainable production in an eco-friendly 
pollution free environment. Bio fertilizers are important 
because they are enhancing biomass production, useful 
in sustainable agriculture, provide protection against 
droughts, restore soil fertility, replace use of chemical 
fertilizers, Cost- effective, Eco-friendly. Besides above 
facts, it is accessible to marginal and small farmers over 
chemical fertilizers. 

2. Methodology
Field site

The study was carried out in barren land of Alamba 
Charitable trust, an NGO near Gubbi cross, Kothanur, 
Bangalore in randomized block design during the month 
from September to December 2020.

Isolation of beneficial bacteria 

Beneficial soil bacterial genus of Rhizobium sp., 
was isolated from root nodules of legume plant. Similarly, 
Azotobacter sp., Acetobacter sp. and Phosphobacteria 
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were isolated from soil sample collected from Kristu 
Jayanti College campus in Microbiology Laboratory using 
specific isolation media - Rose Bengal agar, Ashby’s 
agar, Mannitol agar, Pikovskaya’s Agar respectively.

Preparation of Bioinoculants

Bacterial cultures were recognized morphologically 
from specific agar media and were multiplied in large 
quantity (1 Litre of each culture) in respective broths and 
stored in refrigerated for further study

Biofertilizer preparation

To make the prepared bioinoculants as granular 
biofertilizer for further application in the soil, carrier 
material peat was chosen to carry the microbial population 
for long time storage and application. The carrier material 
peat was neutralized in order to avoid PH fluctuations, 
packed in clean heat resistant polythene bag, sterilized 
in an autoclave and cooled in room temperature by 
spreading it manually in a sterilized plastic tray.

The prepared beneficial bacterial cultures in broth 
were mixed separately with equal proportion of carrier 
material until it holds maximum moisture content by 
manually. The prepared biofertilizers were packed 
individually in sterilized low grade polythene cover, sealed 
properly, labelled with date and strain and stored in room 
temperature for soil application in the experimental plot

Field experimental design 

The selected barren field for this study was watered, 
weeded and ploughed thoroughly to loosen the soil three 
days before the application of bioinoculants. The plot 
was divided into five blocks for the following treatments 

· Block 1 (B1) - Rhizobium sp. bioinoculant with 
Beans seedlings

· Block 2 (B2) - Azotobacter sp. bioinoculant with 
Tomato seedlings

· Block 3 (B3) - Acetobacter sp. bioinoculant with 
Chilli seedlings

· Block 4 (B4) – Phosphobacteria bioinoculant 
with Brinjal seedlings

· Block 5 (B5) – Control (Only available soil 
nutrients) Spinach seedlings

Soil Physicochemical Property Analysis

Soil samples were collected from each experimental 
plot and brought to the laboratory following the standard 
operating procedure.  The soil samples, 5 grams each, 

were analyzed for its moisture content, conductivity, 
nutritional status and microbial load. Micro and 
macronutrients were analyzed to observe the initial 
status of the barren soil as a comparative study before 
the application of prepared bio-inoculants. 

The soil nutrients were tested by NICE NPK – PH 
soil testing kit in the laboratory, Kristu Jayanti College. 

Vegetable crops tested

Based on the initial nutritive value observed in the 
selected site, which was an abandoned barren land, 
it was proposed to test the efficacy of prepared bio-
inoculants to improve the fertility of the soil. Certain 
short life span vegetable crops were introduced to the 
site in order to analyze the amelioration of the site for a 
continuous sustainable agronomical practice.

Vegetable saplings of Tomato, Chilli, Brinjal, 
Spinach and Beans were procured from University of 
Agricultural Sciences, GKVK, Bengaluru. The saplings 
were maintained two days in Biotechnology laboratory, 
Kristu Jayanti College before the inoculation of prepared 
bio-fertilizer and planting to the selected site. The control 
experimental blocks were also maintained without the 
application of bio-fertilizer.

3. Results
Estimation of Soil Nutrients (Table: 1)

The initial physicochemical analysis revealed that 
the soil in all the selected blocks were high acidic in 
nature. The soil macro nutrients, Nitrogen, phosphorous 
and potassium essentially support the plant growth 
also showed a limited range.ie. Nitrogen - M1:100-200, 
Phosphorous - H1:11-15 and Potassium - M2:81-120 
was observed respectively.

In order to ascertain the role of bio-fertilizer 
application, the soil sample were analyzed after its 
introduction.  In the control block (B5) with spinach 
seedlings, the soil was observed slight increase in pH 
and the macronutrients compared to the experimental 
blocks.  The nutrient level is, N –M1: 104 -200, 
Phosphorous – H1: 11.8 - 15.5 and Potassium – M2: 84 
-126. 

The readings from the block where bio-fertilizers 
were applied along with the seedling were a shown a 
noticeable increase in the analyzed macronutrients. 
It was observed that in Block 1 (B1) - Rhizobium sp. 
bioinoculants with Beans seedlings, pH was noticed 

Treatments Before Biofertilizer Application With Biofertilizer
PH N P K PH N P K

B1 Strongly 
Acidic M1:100-200 H1:11-15 M2:81-120 Slightly 

Acidic H1: 180-210 M1: 18:20 M2:15:18

B2 Strongly 
Acidic M1:100-200 H1:11-15 M2:81-120 Slightly 

Acidic M1: 100-200 M2: 13:18 H1: 110:190

B3 Strongly 
Acidic M1:100-200 H1:11-15 M2:81-120 Slightly 

Acidic H1: 100-200 M1: 11:18 M2: 81:120

B4 Strongly 
Acidic M1:100-200 H1:11-15 M2:81-120 Slightly 

Acidic M1:110-192 H1:160:210 M2: 17: 23
B5 

(Control)
Strongly 
Acidic M1:100-200 H1:11-15 M2:81-120 Slightly 

Acidic M1: 104 -200 H1: 11.8 - 15.5 M2: 84 -126
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slightly acidic and the macronutrients N – H1: 180-210, 
Phosphorous – M1: 18:20 and Potassium – M2:15:18.  
The result supports the literatures that the inoculation 
of nitrogen fixer, Rhizobium sp. helps in contributing 
addition of Nitrogen in soil as there was a sharp increase 
in soil nitrogen content followed by medium availability of 
potassium and phosphorous contents respectively.

In Block 2 (B2) - Azotobacter sp. bioinoculant with 
Tomato seedlings, pH was marked slightly acidic and 

the macronutrients N – M1: 100-200, Phosphorous – 
M2: 13:18, Potassium – H1: 110:190 were detected. 
Potassium content of soil was observed maximum in the 
block followed by nitrogen and phosphorous

In Block 3 (B3) - Acetobacter sp. bioinoculant with 
Chilli seedlings, soil pH was detected as slightly acidic 
and an increased level of the macronutrients compared 
with the control i.e., N – H1: 100-200, Phosphorous – M1: 
11:18, Potassium – M2: 81:120. The Nitrogen content 
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the other blocks and the macronutrients profile was in accordance with 
the specialized function of  the bacterial inoculant. The nutrients were 
tabulated as Nitrogen – M1:110-192, Phosphorous   - H1:160:210, 
Potassium – M2: 17: 23 (Table No. 1).  The Phosphobacterial culture 
solubilizes of  insoluble phosphate available in the experimental site, 
contributed to the increase in Phosphorus content compared to other 
macronutrients ie., Nitrogen and Potassium.

3.2.  Vegetative and yield parameters of vegetable crops

The present study envisaged the amelioration of  the selected 
barren land in order to convert it for agricultural purposes using 
formulated bio-fertilizers. As a part of  the experiment vegetables 
were grown supplemented with beneficial bacterial bio fertilizers to 
compare the   state of  the suitability of  land for agro farming. The soil 
porosity and water holding capacity were also observed good enough 
compared to before ploughing after watering and maintenance for 
this study   

  

                          Fig: 3 Field Site                                   Fig: 4 Planting of vegetable saplings 

   

              Fig: 5  After a Month                                            Fig: 6 During Harvest 
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The result supports the literatures that the inoculation 
of nitrogen fixer, Rhizobium sp. helps in contributing 
addition of Nitrogen in soil as there was a sharp increase 
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potassium and phosphorous contents respectively.
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was observed maximum in the block with Acetobacter 
compared to other two macronutrients.

In Block 4 (B4) – Phosphobacteria bioinoculant 
with Brinjal seedlings, it was observed that soil pH 
was slightly acidic as noticed in the other blocks and 
the macronutrients profile was in accordance with the 
specialized function of the bacterial inoculant. The 
nutrients were tabulated as Nitrogen – M1:110-192, 
Phosphorous   - H1:160:210, Potassium – M2: 17: 23 
(Table No. 1).  The Phosphobacterial culture solubilizes 
of insoluble phosphate available in the experimental 
site, contributed to the increase in Phosphorus content 
compared to other macronutrients ie., Nitrogen and 
Potassium.

3.2.  Vegetative and yield parameters of vegetable crops

The present study envisaged the amelioration of the 
selected barren land in order to convert it for agricultural 
purposes using formulated bio-fertilizers. As a part of the 
experiment vegetables were grown supplemented with 
beneficial bacterial bio fertilizers to compare the   state 
of the suitability of land for agro farming. The soil porosity 
and water holding capacity were also observed good 
enough compared to before ploughing after watering and 
maintenance for this study   

The vegetable crops planted in all the five 
experimental plots including control were observed for 
their growth parameters, incidents of pest, flowering 
pattern and productivity. It was observed that the bio-
fertilizers have visual impact on the growth of the tested 
plants supported with the definite measurements of 
parameters that were analyzed.

It was observed that in the experimental Bock 1, 
where Rhizobium sp. containing bio-fertilizer added to 
its specific host, beans. The plant height was noticed 
maximum, flowering was clustered and it yielded about 
1.3 Kg of beans. Similarly, in Block 2, Azotobacter sp. 
biofertilizer with tomato seedlings, plant height and 
flowering were noticed better and yielded almost 2 kg 
of tomatoes. Acetobacter sp. biofertilizer inoculated 
with Chilli in Block 3 was observed vigorous growth 
compared next to Block 1 with Rhizobium sp. followed 
by other blocks. 

Shoot elongation in the plants was fast compared 
to the other blocks, flowers noticed clustered and yielded 
about 800 grams of chilly pods. Phospho-bacterial bio-
fertilizer inoculated with brinjal seedlings in Block 4 
showed stunted growth, flowering was observed better 
and yielded 1 kg of brinjal fruits. Control block without 
the bio-fertilizer application had only the native soil 
organisms in Block 5, yielded the minimum of spinach 
leaves, compared to other bio-fertilizer inoculated blocks 
yielded around 3 handful of greens. 

From these observations, it can be concluded 
that the experimental space was unproductive land left 

initially without cultivation. The prevailed soil nutrients 
and other soil properties were not suitable for any tilling. 
After these experimental observations, the practices 
like weeding, watering, ploughing and application of 
organic microbial bio-fertilizer in right combinations and 
continuous agro practices, the land became productive 
with proven results with vegetable cultivation.  It can 
be concluded that, if any impoverished land is properly 
utilized and used for tillage, which will be surely remain 
fertile and suitable for habitation and cultivation.

Conclusion

Although biological fertilizers have significant 
potential in integrated nutrient management techniques 
for sustainable agricultural productivity and a non-
hazardous environment, there require a necessity to 
improve the awareness and use of biofertilizers among 
farmers and growers. Extensive research is required 
to achieve appropriate, site adapted and crop specific 
strains for maximizing its benefits. Biofertilizers have 
their own beneficial activities over chemical fertilizers 
and are economically and environmentally friendly as 
well. There is a growing demand for microbial inoculants-
based fertilizers as alternatives to agrochemicals. This 
study also suggests that a better understanding of the 
role of these nitrogen-fixers would be helpful in the 
development of biofertilizer using these indigenous 
bacterial strains that have best economic value.
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