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DESCRIPTION

Agricultural microbiology focuses on microorganisms associated
with soil,
production systems. Bacteria, fungi, archaea, algae and other

plants, crops, compost, water and agricultural

microscopic organisms perform numerous biological activities

that influence soil fertility, nutrient availability, plant
development, crop productivity and organic = matter
transformation. Their activities occur continuously in

agricultural environments and are closely connected with the
movement of carbon, nitrogen, phosphorus, sulfur and other
elements. Soil is a biologically active environment containing
large and diverse microbial populations. Microorganisms interact
with plant roots, soil particles, organic residues, minerals and
other organisms. Their distribution is influenced by moisture,
temperature, pH, oxygen availability, nutrient concentration, soil
texture and agricultural practices. Different crops can also
influence microbial communities because plant roots release
sugars, amino acids, organic acids and other substances into the
surrounding soil. This rootassociated region, known as the
rhizosphere, is an important location for microbial activity.

Nitrogen is one of the most important nutrients required for
plant growth and microorganisms participate in several stages of
its natural Nitrogen-fixing  bacteria
atmospheric nitrogen into forms that plants can use. Some of

cycle. can convert
these bacteria live freely in soil, while others form associations
with plant Rhizobium for form
specialized with

biological nitrogen fixation inside root nodules. This process can

roots. example,

contribute to

species,

associations legumes and

increase nitrogen availability and reduce dependence on external
suitable Other

microorganisms participate in nitrification and denitrification.

nitrogen sources in agricultural systems.
During nitrification, particular bacteria and archaea convert
ammonia into nitrite and nitrate. Denitrifying microorganisms
can convert nitrate into gaseous nitrogen compounds under low-
oxygen conditions. These microbial transformations influence

the amount and form of nitrogen available in soil. Appropriate

management of fertilizers, irrigation, crop residues and soil
conditions can help maintain favorable nutrient cycling.

Phosphorus is another essential plant nutrient, but a
considerable portion of soil phosphorus may exist in forms that
plants cannot readily absorb. Certain bacteria and fungi produce
organic acids and enzymes that can release phosphorus from
mineral or  organic Phosphate-solubilizing
microorganisms therefore the availability of
phosphorus around plant roots. Mycorrhizal fungi can also
associate with plant roots and extend their nutrient-absorbing
network through soil particles, improving access to phosphorus
and selected micronutrients. Organic matter decomposition is
largely dependent on microbial activity. Plant leaves, stems,
roots, manure and crop residues contain complex compounds
that must be broken down before many nutrients can return to
the soil. Bacteria and fungi produce enzymes capable of
degrading cellulose, proteins, starches, lipids and other organic
materials. The resulting compounds can become available for
further microbial activity or plant uptake. Decomposition also
contributes to the formation of soil organic matter, which
influences soil structure,

availability.

sources.

can increase

moisture retention and nutrient

Microorganisms can influence plant health through several
mechanisms. Some beneficial bacteria and fungi colonize areas
surrounding roots and compete with harmful microorganisms
for nutrients and space. Certain microbial species produce
compounds that restrict the development of plant pathogens.
Others can stimulate plant defense responses or influence root
development through microbial metabolites. These interactions
can support healthier crops when suitable microorganisms and
environmental conditions are present. Biological control is an
important application of agricultural microbiology. Selected
microorganisms can be used against insects, plant pathogens and
other agricultural pests. Species of Bacillus, Trichoderma and
other microbial groups have been incorporated into biological
products used in crop production. Their effects may involve

production of antimicrobial substances, competition with
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harmful organisms, parasitism, or stimulation of plant defense
mechanisms. The effectiveness of these applications depends on
crop type, climate, soil characteristics, application method and
microbial compatibility.

Composting is another agricultural process strongly influenced
by microorganisms. During composting, microbial communities
decompose plant residues, animal manure and other organic
materials. Temperature changes occur as microbial metabolism
releases heat. Different microbial groups become active during
different phases of decomposition. Proper moisture, aeration,
carbon-to-nitrogen balance and material size can support

] Microbial Biochem Technol, Vol.17 Iss.4 No:1000668

OPEN 6 ACCESS Freely available online

efficient conversion of organic residues into stable compost.
Compost can subsequently be added to agricultural soils to
improve organic matter content and nutrient availability.
Agricultural microbiology also contributes to the management
of crop residues. Instead of burning or discarding plant
materials, farmers can incorporate residues into soil or process
them into compost and other useful materials. Microbial
decomposition converts complex plant compounds into simpler
substances and returns nutrients to the soil. This approach can
support nutrient recycling and reduce the loss of potentially
useful organic resources.
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