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Abstract 
Soil-borne plant diseases are caused by pathogenic microorganisms, such as fungi, bacteria, and 

viruses, that live in the soil and attack the roots or other parts of the plant. These diseases can cause 

significant damage to crops, leading to reduced yields and economic losses. Biocontrol is a method of 

managing plant diseases by using beneficial microorganisms or natural products to suppress or control 

the pathogenic ones. Biocontrol of soil-borne plant diseases is a management strategy that involves the 

use of beneficial microorganisms to suppress or control plant pathogens in the soil. Soil-borne plant 

pathogens such as fungi, bacteria, and nematodes are responsible for causing various diseases in plants, 

including damping-off, root rot, and wilt. Biocontrol agents (BCAs) are naturally occurring 

microorganisms that can be used to reduce the impact of soil-borne plant pathogens on crops. BCAs 

can be bacteria, fungi, or other microorganisms that colonize the roots of plants and protect them from 

pathogens by several mechanisms. The most commonly used BCAs for the control of soil-borne plant 

diseases include Trichoderma spp., Bacillus spp., and Pseudomonas spp. These BCAs have been 

widely studied and have shown promising results in the control of various soil-borne plant pathogens. 
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Introduction 

Biocontrol of soil-borne plant diseases refers to the use of living organisms, such as bacteria, 

fungi, or other microorganisms, to control plant diseases caused by soil-borne pathogens. 

These microorganisms can be naturally occurring or deliberately introduced into the soil to 

suppress the growth and activity of soil-borne plant pathogens. The biocontrol agents used 

for soil-borne plant diseases can work in various ways. Some produce enzymes or other 

compounds that can inhibit or kill plant pathogens. Others colonize the plant roots and 

produce chemicals that stimulate plant growth and enhance the plant's natural defenses 

against pathogens. 

Several biocontrol agents have been successfully used to manage soil-borne plant diseases, 

including Bacillus subtilis, Trichoderma spp., and Pseudomonas fluorescens. These 

biocontrol agents are commercially available and can be applied to the soil in various ways, 

including seed treatment, soil drench, or foliar spray. The effectiveness of biocontrol agents 

can vary depending on several factors, including the type of pathogen, the soil type, and 

environmental conditions. Therefore, it is important to select the appropriate biocontrol agent 

for a specific plant pathogen and to use them in combination with other management 

practices, such as crop rotation and sanitation, to achieve the best results. 

Biocontrol of soil-borne plant diseases offers a sustainable and environmentally friendly 

approach to disease management, as it reduces the use of synthetic pesticides and chemicals, 

which can have adverse effects on the environment and human health. Biocontrol of soil-

borne plant diseases is the use of naturally occurring microorganisms or their products to 

suppress or control plant pathogens in soil. The goal of biocontrol is to reduce the use of 

chemical pesticides and promote sustainable agriculture. There are several strategies for 

biocontrol of soil-borne plant diseases, including: 

1. Introduction of beneficial microorganisms: This involves the introduction of 

beneficial microorganisms, such as bacteria, fungi, and nematodes that can outcompete 

or suppress plant pathogens in the soil. For example, certain bacteria and fungi have 

been shown to produce enzymes that break down cell walls of plant pathogens, thereby 

reducing their ability to infect plants. 

2. Enhancing natural populations of beneficial microorganisms: This strategy involves 

the promotion of natural populations of beneficial microorganisms already present 
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in the soil. This can be achieved by adding organic 

matter to the soil, which provides nutrients and habitat 

for beneficial microorganisms, or by reducing tillage, 

which preserves the natural structure and diversity of 

the soil. 

3. Use of plant extracts or bioactive compounds: 

Certain plant extracts or bioactive compounds have 

been shown to have antimicrobial properties and can be 

used as natural alternatives to chemical pesticides. For 

example, extracts from neem tree leaves have been 

shown to have antifungal properties and can be used to 

control soil-borne plant diseases. 

4. Crop rotation: Crop rotation is a cultural practice that 

involves alternating different crops in a field to prevent 

the buildup of plant pathogens in the soil. For example, 

planting legumes such as beans or peas in a field can 

increase the nitrogen content of the soil and reduce the 

population of certain soil-borne plant pathogens. 

 

Biocontrol of soil-borne plant diseases involves the use of 

beneficial microorganisms or natural products to control or 

suppress plant pathogens in the soil. The microorganisms 

used for biocontrol include bacteria, fungi, and viruses that 

colonize plant roots and inhibit the growth or activity of 

harmful pathogens. Natural products include plant extracts, 

essential oils, and other organic compounds that have 

antimicrobial properties. The main mechanisms by which 

biocontrol agents (BCAs) suppress soil-borne plant diseases 

include: 

1. Antagonism: BCAs compete with plant pathogens for 

resources, such as nutrients and space, and produce 

antimicrobial compounds that inhibit pathogen growth. 

2. Induced systemic resistance: BCAs induce the plant's 

own defense mechanisms, making it more resistant to 

pathogen attack. 

3. Biofumigation: Some BCAs produce volatile organic 

compounds that have fumigant properties, which can 

kill soil-borne pathogens. 

4. Parasitism: Some BCAs parasitize the pathogen, either 

by infecting it with a virus or by colonizing its host 

tissue. 

5. Competition: BCAs can compete with pathogenic 

microorganisms for nutrients and space, thereby 

reducing the population of the pathogen in the soil. 

6. Antibiosis: BCAs produce metabolites that inhibit the 

growth and development of pathogenic 

microorganisms. 

7. Mycoparasitism: Some fungi BCAs can parasitize and 

kill the pathogenic fungi. 

 

Several BCAs have been commercialized for the control of 

soil-borne plant diseases, including Trichoderma spp., 

Bacillus spp., Pseudomonas spp., and Streptomyces spp. 

Other natural products, such as garlic, neem, and chitosan, 

have also shown promise as biocontrol agents. Biocontrol of 

soil-borne plant diseases offers several advantages over 

chemical control methods, including reduced environmental 

impact and reduced risk of developing pathogen resistance. 

However, the efficacy of biocontrol agents can be affected 

by factors such as soil type, temperature, and moisture, as 

well as the presence of other microorganisms in the soil. 

Biocontrol of soil-borne plant diseases involves the use of 

beneficial microorganisms to suppress or manage the 

diseases. Soil-borne plant diseases are caused by various 

pathogens that live in the soil, including fungi, bacteria, 

nematodes, and viruses. These pathogens can infect plant 

roots, leading to reduced plant growth, yield, and quality. 

Biocontrol agents can be naturally occurring soil 

microorganisms or introduced microorganisms that are 

selected for their ability to suppress plant pathogens. They 

work by either directly antagonizing the pathogen or by 

inducing plant defense responses against the pathogen. 

Some examples of biocontrol agents used for soil-borne 

plant diseases include: 

1. Trichoderma spp.: A group of fungi that are commonly 

found in soil and have the ability to produce enzymes 

that can degrade plant pathogen cell walls. 

2. Bacillus spp.: A group of bacteria that can produce 

antimicrobial compounds that can inhibit plant 

pathogens. 

3. Pseudomonas fluorescens: A bacterium that produces 

compounds that can induce plant defenses against 

pathogen attack. 

4. Arbuscular mycorrhizal fungi: Fungi that form 

mutualistic associations with plant roots and can 

enhance plant resistance to soil-borne pathogens. 

5. Streptomyces spp.: A group of bacteria that produce 

antibiotics that can inhibit plant pathogens. 

6. Plant extracts and essential oils: Some plant extracts 

and essential oils have been shown to have 

antimicrobial properties and can be used as biocontrol 

agents against soil-borne plant pathogens. Examples 

include garlic, ginger, neem, and cinnamon. 

7. Bio fumigation: Certain plants, such as Brassica 

species, produce natural compounds that are toxic to 

soil-borne pathogens. Incorporating these plants into 

the soil as green manure can help to reduce pathogen 

populations. 

8. Biological soil amendments: Certain soil amendments, 

such as compost and vermicompost, can increase soil 

microbial diversity and activity, which can help to 

suppress soil-borne pathogens. 

 

Biocontrol of soil-borne plant diseases has several 

advantages over chemical control methods. Biocontrol 

agents are environmentally friendly, safe for humans and 

animals, and do not leave residues on the crops. 

Additionally, they can be used in integrated pest 

management (IPM) programs to reduce reliance on chemical 

pesticides. 

 

Conclusion  

Biocontrol of soil-borne plant diseases is an 

environmentally friendly and sustainable approach to 

disease management that can be integrated with other 

management strategies such as cultural practices and 

chemical control methods. However, it is essential to select 

the appropriate BCA for a particular pathogen and crop, and 

also ensure that the BCA is applied at the right time and in 

the right manner for maximum efficacy. Biocontrol 

strategies can be effective in controlling soil-borne plant 

diseases, but they require careful selection and management 

of the beneficial microorganisms involved. It is important to 

understand the ecology of the pathogen and the biocontrol 

agent, and to choose the right biocontrol agent for the 

specific situation. 
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