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Abstract

Ancient Natural Fertilizer (Jivamrit) is a traditional liquid natural mixture that undergoes fermentation
and is frequently applied to enhance the soil microbiome. It is a great source of biomass with macro and
micronutrients needed by crops, as well as increasing the organic carbon in the soil. With a thorough
nutritional analysis that included bacterial isolation, biochemical tests, and bacterial identification by
16S rRNA sequencing, and nutrient analysis of Jivamrit, the current study concentrated on the isolation
along with characterization of the major culturable bacteria from Jivamrit prepared using Gir cow native
to Gujarat, India. Jivamrit yielded a total of fifteen major isolates, which were utilized for biochemical
analysis and morphological evaluation. The biochemical analysis (catalase, indole synthesis, methyl
red, VP test, urease, citrate, sucrose fermentation) and plant growth-promoting assays were performed
on all isolated bacteria. The chemical analysis of Jivamrit revealed that it contains large amounts of
macro and micronutrients and, importantly, contains Azotobacter, Zinc solubilizing bacteria, and total
potash mobilizing bacteria. Molecular characterization of bacterial isolates was performed by amplifying
the 16S rRNA gene using bacterial universal primers. PCR-amplified product was sequenced and was
carried out, and its analysis revealed that the majority of isolates belong to the Bacillus and Priestia
genera. A phylogenetic and evolutionary analysis imparts that the majority of isolates belonged to
a different Bacillus species, while JW6 and JW9 belonged to Priestia megaterium. Thus, the present
study revealed that major cultivable Bacillus and Priestia bacterial genus are present in Jivamrit. A
literature survey revealed that the identified species immensely contribute to increasing soil fertility,
plant growth, and yield. Therefore, Jivamrit acts as an alternative to chemical manure and works as
a natural fertilizer, which minimises the hazardous effects of chemical farming practices on human
well-being and the surroundings.
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INTRODUCTION

Majorly farmers grow crops using
chemical fertilizers for the production of various
vegetables and different kinds of crops.* Sustainable
agriculture requires the implementation of
environmentally friendly agricultural techniques
on a global scale.? In India, Subhash Palekar
introduced natural farming in Maharashtra
in 2006. This approach is chemical-free and
climate-resilient. As farmers began to adopt these
techniques, they became more widely known.
Subsequently, several scientists and experts
claimed that natural farming is a good substitute
for chemical farming, which has a favourable
impact on sustainable development either directly
or indirectly.® Natural farming is an eco-friendly
approach that is gaining popularity worldwide
as a substitute for traditional farming to increase
sustainability.* Natural farming is an exclusive form
of agriculture where the cost of procuring the
necessary materials such as seeds, fertilizers and
chemicals for crop protection is notincurred in the
market.> Farmers are seriously adopting natural
farming despite its early beginnings as it has more
favourable outcomes.® Farmers even mention that
labour and production expenses have dropped by
14-45%.5 It has long been used in impoverished
nations like India, and by boosting the microbial
variety of the soil, it also improves crop yields
and production quality. To boost yield per unit
of land, global farming systems rely heavily on
various chemicals, such as pesticides, herbicides,
and fertilizers.! However, excessive use of chemical
fertilizers has resulted in various issues, including
major pollution of the soil, water, and air, resulting
in downfall of input efficiency, food quality,
development of resistance in various weeds,
pathogens, and pests, lowering of soil quality,
lack of micronutrient in the soil, toxicity seen in
various beneficial living organisms present above
and below the soil surface, decreased revenue
from production, etc.” Instead, they should use
more organic amendments like manures, which
not only give plants the nutrients they need to
thrive but also maintain the high quality of soil
for their next crop.* One of the key elements in
crop protection and productivity is soil fertility.
Earthworms increase soil fertility by breaking

down organic matter and improving soil porosity,
which promotes high root penetration and water
infiltration capability. This makes nutrients in the
soil more readily available to the plants. Even if
inorganic pesticides are used, the use of suitable
natural fertilizers can significantly improve
the number of earthworms and thus promote
sustainable agriculture.’

Ancient Natural Fertilizer (Jivamrit) is
a traditional fermented, liquid manure that is
often used to improve the soil microbiome.?
It contains an abundance of actinomycetes,
fungi and bacteria, as well as other helpful
microorganisms. Palekar’s technique for Jivamrit,
which is made from cow dung, cow urine, pulse
flour, and jaggery, is one among the four pillars
of low-budget natural farming. The soil is useful
in combating plant diseases. Farmers use non-
standard organic compositions like Jivamrit,
Beejamrut and Panchgavya in their fields.® Jivamrit
is a combination of two terms Jeevan and Amrut.
Jeevan signifies life, whereas Amrut denotes
medicinal remedy. Jivamrit is offered in two forms:
liquid and solid (Ghan Jivamrit). It is rich supplier
of natural carbon, phosphorus, potassium,
nitrogen and necessary micronutrients, which
are commonly used as natural manure.° Jivamrit
is a part of crop production and is essential to all
aspects of crop management, including integrated
disease, integrated pest and integrated soil fertility
management.’

The extensive use of pesticides, herbicides,
and insecticides in the agricultural sectors
poses serious health hazards to humans and
animals. Numerous toxicological effects, including
as neurotoxicity, carcinogenicity, endocrine
disruption, and reproductive toxicity, are exhibited
by these agrochemicals.' Due to processes like
cholinesterase inhibition and the creation of
oxidative stress, acute exposure to these chemicals
frequently causes symptoms including headaches,
dizziness, respiratory distress, and gastrointestinal
abnormalities.*>** Epidemiological research has
linked chronic exposure, even at sub-lethal levels,
to a number of cancers, including leukaemia
and non-Hodgkin lymphoma, cognitive decline,
and neurological illnesses including Parkinson’s
disease, cognitive impairments, and various
malignancies like non-Hodgkin lymphoma and
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leukemia.'*** Certain insecticides have endocrine-
disrupting qualities that can cause developmental
abnormalities and reproductive dysfunctions, such
as decreased fertility and congenital deformities.
Similar negative effects are experienced by
animals from these toxicants, and their impacts
are amplified throughout trophic levels through
bioaccumulation and biomagnification, leading to
a substantial loss of biodiversity and disturbances
to the ecosystem.® In order to reduce these
significant health and environmental concerns,
strong regulatory measures and the development
of safer, sustainable alternatives are desperately
needed. These chemicals’ persistence and
environmental mobility only serve to worsen their
negative effects.'®

The biochemical properties of Jivamrit
are numerous. Jivamrit contains important
macronutrients like nitrogen, potassium,
phosphorus and necessary micronutrients
such as zinc, iron, copper and manganese for
the development of plants. It constituents
carbohydrates, enzymes, amino acids, vitamins,
antioxidants, immune boosters, growth regulators
(auxins, gibberellins) and important microbes
(e.g. Bacillus spp., Streptomyces and Micrococcus
etc). Therefore, the current study focused on the
isolation and characterization of major culturable

bacteria from Jivamrit prepared using Gir cow
native to Gujarat, India, with a comprehensive
nutritional analysis that included bacterial
isolation, biochemical tests, bacterial identification
by 16S rRNA sequencing and nutrient analysis of
Jivamrit, and phylogenetic analysis.

MATERIALS AND METHODS

Inputs needed for Jivamrit Preparation

The Jivamrit was prepared according
to the following composition. 10 kg of freshly
collected Gir cow dung, 5-10 litres Gir cow urine,
2000 g of jaggery, 2000 g pulse flour, 1000 g of
uncontaminated soil and 200 liters of water.%*°

Preparation of Jivamrit

The all above materials were to be mixed
in 200 litres of water and it should be stirred well.
The mixture should then be kept aside to ferment
for 48 hours in the shade. It should be at least
stir two times a day, preferably in morning and
evening. This process should be repeated for 5-7
days (Figure 1).9%°

Chemical analysis of Jivamrit
After 5 days of incubation, the chemical
analysis was performed at the food testing
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Figure 1. The methodology used in the present study
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Table 1. Methods and results of chemical and microbial analysis of Jivamrit

No. Parameters Result Methods

1.  Yeast & Mould Count 3.15 X 10* CFU/ml  15:5403-1999

2.  Azotobacter 6.0 X 10°CFU/ml FCO 1985 (Amendment in 2012)

3. Zinc Solubilizing Bacteria 9.5 X 10°CFU/ml FCO 1985 (Amendment in 2012)

4.  Total Potash Mobilizing 9.5 X 10° CFU/ml FCO 1985 (Amendment in 2012)
Bacteria

5 Nitrogen 910 ppm Micro Kjeldahal Method

6 Potassium 18.8 ppm Flame Photo Meter

7. Phosphorus 40.48 ppm Nitro Vando Method

8 EC 7.03 ppm (Ds/m)  EC Meter

9. pH 4.0 pH Meter

10. Copper 0.074 ppm MP-AES Digestion

11. Iron 1.974 ppm MP-AES Digestion

12. Manganese 0.241 ppm MP-AES Digestion

13. Zinc 0.079 ppm MP-AES Digestion

14. Organic Carbon (%) 1.33 -

laboratory in Junagadh, Gujarat, India. The details
of the methodology used in the analysis are
mentioned in Table 1.

Enumeration of Jivamrit bacteria

A microbiological count carried out
using the serial dilution method from Jivamrit
was employed for the isolation of bacteria.
Jivamrit measured 100 ml, and added into
0.9 of autoclaved distilled water.* Homogenization
of solution is done, followed by decimally diluted
(10to 10°), and aliquots of the resultant solution
(10°) were utilized to plate on suitable growth
media (nutrient agar) using pour plate method.
The colony-forming units were counted following
incubation at 37 + 0.5 °C. Bacterial count was
determined from the original sample.??

Isolation of pure culture bacteria

Total fifteen different and district bacterial
colonies were selected from above mentioned
procedure. Afterword’s streaking of the colonies
on nutrient agar plates was done and incubated
at 37 °C for 24 hours. All isolates were labelled as
JW1, JW2, JW3, JW4, JW5, JW6, JW7, JWS, JW9,
JW10, JW11, JW12, JW13, JW14, and JW16. The
fifteen bacterial cultures were selected for further
identification and preserved on nutrient agar slant
for future use.

Morphological characterization of Jivamrit
bacteria

The isolated bacteria were further
examined, followed by sub-culturing on nutrient
agar, and then gram staining was carried out to
visualize and screen motility. A loop of slant agar
pure culture of isolate was immersed in nutrient
broth and incubated at 37 °C for 24 hours. Post
overnight incubation, the culture was distributed
on nutrient agar plates and incubated for 24 hours
at 37 °C. Post incubation, colony parameters
like cell size, shape, texture, opacity, elevation,
motility, and margin were recorded (Table 2).
The motility of the bacteria was observed by the
hanging drop method.

Biochemical characterization of Jivamrit bacteria

All morphologically identified bacteria
were further tested for biochemical tests viz.
catalase, indole production, methyl red, VP test,
urease, citrate, sucrose fermentation. Other
biochemical tests such as starch hydrolysis, citrate
utilization and H,S production performed for the
identification of bacteria.

Extraction of bacterial DNA

Jivamrit bacterial isolates along with their
genomic DNA extraction was performed using the
procedure mentioned in Sambrook et al.?> and
some modifications were done. Cultivation of

Journal of Pure and Applied Microbiology

200

www.microbiologyjournal.org



Warghane et al | J Pure Appl Microbiol. 2025;19(1):197-209. https://doi.org/10.22207/JPAM.19.1.11

Table 2. Morphological analysis of isolated bacteria

Colony Characteristics

No. Code Size Shape Texture  Elevation Opacity Gram Motility
Staining
1 Jw1 Small Round Dry Flat Translucent + +
2 Jw2 Small Irregular Dry Raised Opaque + +
3 w3 Small Irregular Dry Flat Translucent + +
4 w4 Moderate Round Dry Raised Opaque + +
5 JW5 Small Round Dry Flat Translucent + +
6 JwWe Small Irregular Moist Flat Opaque + +
7 JwWo7 Small irregular Dry Flat Opaque - +
8 JWo08 Small Round Dry Flat Opaque + +
9 JW09 Moderate Round Dry Flat Opaque + +
10 JW10 Moderate Round Dry Flat Opaque + +
15 Jwi1 Small Round Dry Flat Opaque + +
12 Jw12 Small Round Dry Flat Opaque + +
13 Jwi13 Small Irregular Moist Flat Opaque + +
14 Jwia Small Irregular Dry Flat Opaque + +
15 JW16 Small Irregular Moist Flat Opaque + +

all bacterial isolates were done in nutrient broth
medium and incubated overnight at 37 °C.

Post incubation, cells were collected by
centrifugation at 10,000 rpm for 5 minutes. The
resulting pellet was resuspended in lysis buffer-1
(containing Tris, EDTA, and SDS at pH 4.0) and
subjected to centrifugation for 10 minutes at
10,000 rpm. Following this, 500 pL of a chloroform:
isoamyl alcohol mixture (24:1) was added,

mixed, and centrifuged again at 10,000 rpm for
10 minutes. To the supernatant, 2.5 volumes of
chilled 100% ethanol and 1/10% volume of sodium
acetate were added. The mixture was incubated at
-20 °C overnight. The next day, the samples were
centrifuged for 10 minutes at 10,000 rpm and
washed with 70% ethanol. After centrifugation,
the pellets were air-dried for 3 hours, and the DNA
was then dissolved in 20 pl of distilled water.

L B B _ B _H BNl Bl R R RN

f

~1.4 kb

Figure 2. An agarose gel image displaying the PCR bands were amplified with universal 16S rRNA primers (4032-
47/50 8F / 4032-48/50 1492R). JW1 to JW14 and JW16 are isolates isolated from the Jivamrit. A 100 bp size marker

was used
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Table 3. Biochemical analysis of isolated bacteria

Biochemical Test

No. Code |Indole MR VP Citrate SFT SH Urease Catalase PCR Accession
Test Test Amplification ~ Number
1 JW1 - - + + + + + + + NA
2 JW2 - + + - + - + + + PP754450
3 Jw3 - - + - + - + + + NA
4 JW4 - + + - + - + + + PP733981
5 JW5 - + + - + - - + + PP733838
6 JW6 - - + - + - - + + PP734095
7 JW7 - - - - + - + + + NA
8 Jwg - - + - + - + + + PP754264
9 JW9 - + + - + - + + + PP754340
10 Jwi10 + + - + - + + + PP754342
12 Jwi2 - + - - + + + + + PP754356
13 Jwi3 - + - + + - + + + PP754382
14 Jw1i4 - + + + + - + + + NA
15  Jwie - - + - + - + + + NA

Amplification of 16S rDNA

To identify all bacterial isolates, full-
length 16S rRNA primers (4032-47/50 8F
5'-AGAGTTTGATCCTGGCTC-3’, 4032-48/50
1492R 5’-CGGTTACCTTGTTACGAC-3’), were
used to amplify (approx. 1500 bps), the PCR was
performed under the following conditions: an
initial denaturation step at 95 °C for 3 minutes,
followed by cyclic denaturation at 95 °C for 30
seconds, annealing at 58 °C for 30 seconds, and
cyclic extension at 72 °C for 1 minute. The process
concluded with a final extension at 72 °C for 10
minutes.

Electrophoresis of PCR products

Amplified products were separated using
a 1% agarose gel prepared as follows: 1 gram of
agarose was dissolved in 100 mL of 1X TAE buffer
(prepared with sterile distilled water) and heated
until boiling. The solution was then cooled to
50 °C, and 2 pL of ethidium bromide (10 pg/100
mL stock) was mixed. This mixture was poured
into the gel casting unit (Tarson). The products
for analysis were mixed with 6X loading dye
(Bromophenol blue), and the sample was loaded
in wells. Electrophoresis was run at 60-80 V for
duration of 1-1.5 hr. The results were analysed on
a Gel Documentation system (Bio Rad) (Figure 2).

PCR products sequencing

Amplified products of few representative
samples of Jivamrit isolate were eluted from the
gel elution method. The samples were sequenced
at Sanger sequencing facility from Eurofins
Genomics India Pvt. Ltd., Bangalore, with BigDye
V3.1 technology, Genetic Analyzer (ABI3730XL,
ABI, USA). The ABI Sequencing Analysis Software
5.3.1 is used to process the raw sequence files
and create FASTA files. To ensure high-quality
sequencing results, we selected sequences with
a QV20+ value greater than 600.

Phylogenetic analysis with Sequence

Sequence similarity searches available
on GenBank sequences were performed using
BLAST (Basic local alignment search tool)
algorithm of National Centre for Biotechnology
Information (NCBI) and visual FASTA result tool of
European Molecular Biology laboratory, European
Bioinformatics Institute (EMBL-EBI). Analysis of
phylogeny was carried out using the Maximum
Likelihood (ML) technique using MEGAS software.
The 16S rRNA gene sequences of isolates for
investigation were used for build phylogenetic
tree, which was then compared to previously
published bacterial isolates. Phylogenetic tree
constructed with the help of iTOL tool.
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Figure 4. Mechanism of different species Bacillus and Pristia megaterium on the plant overall development
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Table 4. Basic Local Alignment Search Tool (BLAST) Evaluation and molecular identification through sequence of

16S rRNA gene
No. Isolate Identified Accession  Agriculture Applications Reference
code Microorganism  Number
1. Jw2, Bacillus subtilis ~ PP754450 e Plant growth promoting Rhizobacterium. 23,24,25,26
JWS5, PP733838, e Bioremediation, biofilm formation,
JwW10 PP754342 lipopeptide synthesis.
¢ Dissolve soil phosphorus, boost nitrogen
fixation, and generate siderophores.
¢ Enhance fruits and grains yield.
2. JwW4, Bacillus sp. PP733981, e Able to improve crop tolerance to 27,28,29
JWS, PP754264, multiple abiotic stresses.
Jwi12, PP754356, eHigh amounts of the auxin hormone,
JW13, PP754382, indole acetic acid.
JwW11 PP754353 e Plant-beneficial Bacillus spp. related
to roots or rhizospheres.
¢ Seed germination and plant growth.
Plants takes phosphorus (P) and
nitrogen (N) through root.
3. JWe, Priestia PP734095, e Promote plant development and 24,30
Jw9o megaterium PP754340 enhance resilience to environmental
stress.
¢ Decrease in drought stress, cellular
division, cell growth, photosynthesis,
respiration, plant hormone synthesis,
and nutrient metabolism.
RESULT Chemical Analysis of Jivamrit

Morphological characteristics

Diluted samples 103, 10*%, and 10°®
produce isolated and distinct colonies on the
nutrient agar. These isolated colonies were
selected for the isolation of the pure culture
of the bacteria. Fifteen bacterial isolates were
isolated namely JW1, JW2, JW3, JW4, JW5, JW6,
JW7,JWS8, JW9, JW10, JW11, JW12, JW13, JW14,
and JW16. Morphological analysis revealed that
JW1,JW2,JW3,JWS5,JW6,JW7,JW8, JW11,JW12,
JW13,JW14, and JW16 are tiny in size, while JW 4,
JW9 and JW10 are intermediate in size. JW1, JW4,
JWS5, JW8, JW11, JW12, have round colonies and
JW2,JW3, JW6, JW7,JW13, JW14 and JW16 have
irregular forms. The texture of the colonies is both
dry and wet. The height of colonies ranged from
elevated to flat, and the majority of colonies were
transparent or opaque. The details characteristics
are mentioned in Table 2.

The detailed biological chemical analysis
of the Jivamrit is mentioned in Table 1. The values
mentioned below suggest that Jiwaamrit contain
very high number of Yeast moulds, Azotobacter,
Zinc solubilising bacteria, Total Potash Mobilizing
Bacteria and other important major macro &
micronutrients.

Biochemical characterization

All Jivamrit isolates did not display a
red ring at the top of the tube, indicating that
all isolates cannot generate indole amino acids.
For the Voges-Proskauer test JW1, JW2, JW3,
JW4, JW5, JW6, JWS, JW9, JW10, JW11, JW14,
JW16 positive and turned red in test tubes. In
the citrate production test JW1, JW11, JW13, and
JW14 were positive, converting green to blue
colour formation. In the sucrose fermentation
test, all isolates showed positive results; Durham
tubes are placed in test tubes, and they turn
yellow in colour. JW1 and JW12 isolates show
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positive results in the starch hydrolysis test.
Except for JW5 and JW6, which showed yellow
colour, all isolates were urease-positive pink in
colour. All Jivamrit isolates are catalase-positive
(Table 3). The morphology and biochemical
properties of all isolates were compared with
Bergys manual of bacteriology and confirms that
the isolates belong to the Bacillus and Pristia genus
(Table 4).

Phylogenetic analysis

A total of 10 isolates out of 15 collected
from the Jivamrit were further subjected to 16S
rRNA sequence analysis. Phylogenetic analysis
carried out Maximum Likelihood (ML) technique
using MEGAS software revealed that, isolates used
in present study were placed in the four distinct
clades. Isolate JW6 place in the clade | and shared
the clade with MK129280, LT223605, and EU 88522
and PP734095. Five isolates (PP754356, PP754353,
PP708987, PP754340, and PP733981) were found
to be similar to MN81108, MT949927, MH714615,
MT649293, MW199054, and ON312895. There
are eighteen distinct isolates in the light-yellow
colour. PP754264, PP754342, and PP754450 had
similarities with MT505503, MK177526, K1148626,
MT102635, ON954531, OP798062, KT900633,
OP798053, OP690892, MW282917, MT585416,
MT38657, OR976470, OK067295, and OK067289.
A phylogenetic tree of identified bacterial isolates,
including their closest relatives are shown
in Figure 3.

Evolutionary test and analysis of
nucleotide sequence of 16S rRNA gene of bacterial
isolates by Maximum Likelihood method. Total
38 sequences were used for the construction of
the tree in which 10 sequences were used from
the present study (Highlighted by the red colour).
Evolutionary history deduced with the help of
Maximum Likelihood approach and the Tamura-
Nei model. This review involves 38 nucleotide
sequences. Evolutionary test were performed in
MEGA X. iTOL Tool was used for annotation of the
tree (Figure 3).

DISCUSSION
The best-known application of Jivamrit is

to increase the productivity of crops and improve
the texture and fertility of soil. It also increases the

beneficial microflora of soil, increased palatability,
improves the pH of soil, an excellent source of NPK
and other essential micronutrients.?** It is also
proven that it increases the nutrient value in crops.
As itis prepared from natural resources it does not
contain harmful chemicals.3* Apart from this, it
also increases the earthworm count in soil which
enhances soil aeration and increases its water
retention capacity.*>* The detailed understanding
of microbe-related, biochemical, macronutrient,
and micronutrient analysis of Jivamrit helps it to
establish as a well-known fertilizer, selective crop
application and improved the content of beneficial
microorganisms. Most powerful living part of the
soil is thought to be bacteria.’” Many of them
function as decomposers and their counterparts
assist in nitrogen assimilation in soil, phosphate
solubilization, antibiotic and siderophore products
and cycling of nutrients. Increased numbers of
beneficial soil bacteria improve soil quality and
promote plant growth by lowering plant disease
outbreaks.®3° During preparation of Jivamrit, it
needs to be kept under cover and in the shade
at all times. It needs to be made sure that no
insect lays or falls into the mixture, always keep
the container covered with a plastic cover or wire
mesh to prevent this. There is a need to carry out
all precautionary measures as contamination of
other organisms leads to damage the quality of
Jivamrit.

In the present study, chemical and
biological analysis was carried out different test
methods (Table 1). Abundant amount of total
Yeast & Mould (3.15 x 10* CFU/ml) found in
the Jivamrit. These fungi may be responsible
for the soil fertility and decomposition of the
waste material present in the soil. However, it
can be beneficial for organic matter breakdown
and nutrient recycling in soil. Devakumar et al.*°
previously reported that the genus., Fusarium
sp., Trichoderma sp., Penicillium sp., Aspergillus
sp., were found in the Jivamrit. Azotobactor spp.
are free living nitrogen-fixing bacteria and its
presence supports atmospheric nitrogen fixation,
enhancing soil nitrogen which is crucial for plant
growth. Very high amount of Azotobacter (6.0 X
103 CFU/ml) found in the Jivamrit. Similarly, Zinc
solubilizing bacteria (9.5 X 103 CFU/ml) are vital
for converting insoluble zinc compounds into
forms accessible to plants and it is the potential
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to improve zinc bioavailability in the soil. The
essential micronutrient potassium facilitates the
solubilization and mobilization. Nitrogen plays a
crucial role for the vegetative growth and metabolic
functions in plants. Potassium and Phosphorus is
also beneficial to crops and it is necessary for
enzyme activation and osmoregulation of plants,
process of photosynthesis and genetic material
synthesis in plants. Electrical conductivity suggests
salinity stress, requiring careful management in
agricultural applications. The pH value denotes
an acidic environment, this may show due to
the organic acids present in the Jivamrit. Soil
pH influences nutrient availability and microbial
activity; thus, the acidic nature might limit
certain nutrient uptake and microbial growth
depending on crop requirements. Trace elements
copper is essential for enzymatic functions
and photosynthesis in plants. Iron is crucial for
chlorophyll synthesis and electron transport within
plant cells. Manganese is one of the important
elements for photosynthesis, respiration and
nitrogen assimilation. Zinc is a critical component
of many enzymes and proteins, influencing growth
hormone production and internode elongation. In
the majority of the parameters, Jivamrit recorded
the highest values of the nutrient along with
diverse beneficial microorganisms. For natural
crops, Jivamrit is a useful biofertilizer that boosts
the nutritional value of the crops while also
increasing growth and yield.*

Present study results show that, in
Jivamrit the Bacillus spp. are the most cultivable
genus present along with Priestia megaterium.
Jivamrit is a complex natural fertilizer that contains
millions of bacteria of several different genus.
These bacterial species have been shown to
modify the soil microbial population and be crucial
to the nitrogen cycling, organic matter breakdown,
and carbon cycle.*? Enhancing soil structure,
adding more organic matter, and improving water
retention all had positive environmental effects
that minimized ecological harm and promoted
sustainable land use.** The 16S rRNA sequence of
isolates was performed in NCBI - BLAST (National
Centre for Biotechnology Information- Basic Local
Alignment Search Tool), which revealed that isolate
code JW2, JW5, JW10, JW4, JWS8, JW11, JW12,
JW13 belongs to different bacillus species whereas
JW6 and JW9 belong to Priestia megaterium. The

different application related to soil quality and crop
yield is mentioned in table 4.

Microorganisms like bacteria and fungi
identified from fields practicing low-budget
natural farming have exhibited significant plant-
growth-promoting effects, suggesting their part
to enhancing soil properties. Additionally, the
functional annotation of the reads revealed,
compared with stored information and processed
cluster, the cellular processing and signalling
cluster, and metabolism cluster, the metabolism
cluster was the most abundant. This shows
how the soil’s microorganisms are interacting.
Increased in the abundance of relative genes
linked to metabolism, like ligase, hydrolase, and
isomerase, suggested that these enzymes could aid
in the breakdown, growth, inhibition of pathogens,
and recycling of nutrients, as well as aid soil
microbes in enhancing soil fertility.***” Improved
root development, higher biomass, and better
resistance to pests and diseases were all seen in
plants treated with Jivamrit (Figure 4).%

As a chemical-free and climate-resilient
alternative to farming, natural farming is becoming
more and more popular around the world. It’s high
time for everyone to acknowledge the harmful
impacts of overusing chemical fertilizers and to
take actions to reduce there application.*

The bacteriaisolated in the present study
were characterized using the morphological,
biochemical and molecular level. The morphology
was observed based on the Shape, Texture,
elevation, opacity, gram staining and motility.

In an agricultural field, these remedies
when used properly, it will give necessary
nutrients, growth enhancers, and biological agents
to unquestionably boost crop yields. Previously,
researchers described that, during the fifth and
sixth days of preparation, Jivamrit is an affordable
liquid natural manure that is a great source of
natural carbon, important microorganisms like
bacteria that fix nitrogen and dissolve phosphate,
macro and micronutrients. To enhance soil
fertility and promote sustainable crop vyields,
quality, economic viability, and nutrient utilization
efficiency, and resource use efficiency, Jivamrit
serves as an excellent natural fertilizer, offering a
viable alternative to chemical fertilizers and acting
as an effective bioenhancer.
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CONCLUSION

Low-budget natural farming is an age-
old method employed by small to medium-scale
farmers in India. Despite having a long history, it
has failed to gain widespread acceptance in the
scientific community due to insufficient supporting
evidence. The present study concentrated
on isolating and characterizing the primary
culturable bacteria from Jivamrit prepared
using Gir cows native to Gujarat, India, with a
comprehensive nutritional analysis which included
bacterial isolation, biochemical tests, and bacterial
identification by 16S rRNA sequencing and nutrient
analysis of Jivamrit, and phylogenetic analysis. This
study provides that Jivamrit prepared from the
Gir Cow contains important agricultural beneficial
bacteria and essential macro and micronutrients.
The current study revealed that Bacillus spp.
are the most cultivable genus present along
with Priestia megaterium in the Jivamrut. Both
organisms are responsible for the soil fertility
and increases the plant growth as well as plant
growth promoting bacteria. Adopting such eco-
friendly techniques globally could help preserve
ecosystems and mitigate the negative impacts of
agrochemicals. Nonetheless, further evidence is
needed to support the widespread adoption of
these natural practices.
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