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Introduction
Microorganisms play a crucial role in
nutrient cycling, decomposition, and plant
nutrition in agricultural systems. Microbial
applications can - enhance soil fertility,
reduce chemical fertilizer use, and promote

sustainable agriculture.
*Types of Microorganisms: *

1. Nitrogen-fixing bacteria (Rhizobia,
Azotobacter)
2. Phosphorus-solubilizing bacteria
(Pseudomonas, Bacillus)
3. Potassium-mobilizing bacteria (Bacillus,
Pseudomonas)
4. Decomposers (Trichoderma, Aspergillus)
5. Mycorrhizal fungi (Arbuscular, Vesicular)
*Microbial Applications:*
1. Biofertilizers: Inoculants containing
beneficial microorganisms
2. Biostimulants: Microbial extracts
enhancing plant growth
3. Biopesticides: Microorganisms
controlling pests and diseases
4. Soil amendments: Microbial-based

products improving soil health
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*Benefits:*

Soil fertility: Microbes help maintain soil
fertility, which leads to stronger crops.

Nutrient acquisition: Microbes help plants

water
help
nutrients like potassium and phosphorus,

absorb nutrients and more

efficiently. They also solubilise

and fix nitrogen from the air.

Plant growth: Microbes help plants grow
and develop especially their roots and
shoots. They also help plants tolerate biotic
and abiotic stress.

Bio pesticides: Bio pesticides are derived
from microorganisms and plant extracts,
and are used to control pests without
leaving harmful residues.

Bio fertilizers: Microbes like Azotobacter
are used as biofertilizers in commercial
agriculture.

Phytohormones: Microbes produce
phytohormones that help plants grow and

develop.

Rhizosphere balance: Microbes increase

biodiversity = and  balance in  the

rhizosphere.

Seed germination: Microbes promote seed
germination.

16 |Page




SABUJEEMA

An International Multidisciplinary e-Magazine

$ABUJEEMA
"’va 7

o

Volume 4 - Issue 10-October,2024

More, Gro

e Biosurfactants: These biochemicals have

antimicrobial and interfacial properties that
*Microbial Nutrient Cycling Processes:* make them useful in agriculture and soil

applications.
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1. Nitrogen fixation

2. Phosphorus solubilisation
3. Potassium mobilization
4. Decomposition

5. Denitrification

*Application Methods:*

e Foliar application: A liquid fertilizer or
other compounds, including microbes, are
sprayed directly onto the leaves of a
plant. The liquid is absorbed through the
leaves' stomata and epidermis. However, this
method may not be ideal for microbes that

are active in the root system.

e Seed application: Microbes are applied

directly to seeds.

e In-furrow application: Microbes are applied
in the furrow.

e Microbial consortia: Consortia of bacteria
and fungi are used to improve soil fertility
and plant growth.

e Plant
rhizobacteria: These bacteria are used to

growth-promoting

enhance plant growth and productivity.

e Soil remediation: Enzymes and microbes
are used to remove or reduce pollutants from
the soil.

that
converts plant materials and food scraps into

e Composting: A microbial process

organic matter that fertilizes soil.

e Microbial
formulation method that protects microbial

encapsulation: A bioinoculum

cell wviability during formulation and
application.
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*Challenges and Limitations:*

1. Stability and viability of microorganisms
2. Soil and climate variability
3. Competition with native microorganisms
4. Regulatory frameworks
5. Public acceptance
*Research and Development: *
1. Microbial genomics and metagenomics
2. Microbial ecology and community
analysis
3. Bioformulation and delivery systems
4. Field trials and demonstration plots
*Commercial Availability: *
1. Biofertilizers from companies like:

- Novozymes

- Bayer

- Monsanto
2. Biostimulants from companies like:

- Syngenta

- BASF

- Dow AgroSciences
*Economic Benefits:*
1. Reduced fertilizer costs
2. Increased crop yields
3. Improved soil health
4. Enhanced farm profitability
*Environmental Benefits:*
1. Reduced chemical fertilizer use

2. Improved soil biodiversity
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3. Enhanced ecosystem services
4. Mitigated climate change

*Metrics for Evaluation:*

Soil health

Microbes can improve soil structure and
fertility, and help cycle nutrients through
the soil. This can reduce the need for
fertilizers and other inputs, which can help
impact of

reduce the environmental

agriculture.
Plant health

Microbes can help plants tolerate abiotic
stresses like drought, salt, and temperature
extremes. They can also help plants fight
agricultural pathogens, which can reduce
the need for synthetic pesticides.

Wastewater treatment

Microbes can be used to treat wastewater
and recycle agricultural and industrial
wastes.

Carbon sequestration

with carbon

sequestration, which can help reduce

Bacteria can  help

greenhouse gas emissions.

Bioremediation
Microbes can help bioremediate soil and

water from organic and inorganic

pollutants.
*Certifications and Standards:*

1. ISO 22000 (Food Safety Management)
2.1SO 14001 (Environmental
Management)

3. National Organic Program (NOP)

4. International Organization for Biological
Control (IOBC)

Conclusion
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By harnessing the power of
microorganisms, agricultural systems can
become more sustainable, efficient, and
environmentally friendly. Diverse
microbial populations' inhabiting the soil
and rhizosphere participate in
biogeochemical cycling of nutrients and
thereby, improve soil fertility and plant
health, and reduce the adverse impact of

synthetic fertilizers on the environment.
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