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Abstract: Oyster mushrooms (Pleurotus 
spp.) are broadly cultivated for its culinary 
and nutritional fee, yet their manufacturing 
is frequently challenged by means of fungal 
diseases that can appreciably impact yield 
and quality. Traditional ailment control 
methods frequently contain elements of 
fungicides, which pose environmental and 
health hazards. This article explores the 
potential of using fungal antagonists—
beneficial fungi that suppress pathogenic 
organisms—as a sustainable alternative for 
sickness in oyster mushroom cultivation.  
Fungal antagonists affect via several 
mechanisms, inclusive of competition for 
nutrients, manufacturing of antimicrobial 
compounds, and induction of systemic 
resistance inside the host. By outcompeting 
pathogenic fungi for vitamins and space, 
producing substances that inhibit pathogen 
increase, and triggering more advantageous 
defense responses in mushrooms, these 
antagonists can correctly decrease ailment 
occurrence and enhance crop resilience. The 
paper evaluations in research on fungal 
antagonists used in mushroom cultivation, 
by discussing their mechanisms of 
movement, application methods, and 
effectiveness. It also addresses the 

demanding situations associated with their 
implementation; inclusion of variability in 
efficacy, integration with present practices, 
and monetary issues.  Looking forward, the 
thing highlights future directions for studies 
and improvement with advancing our 
understanding and application of fungal 
antagonists, this approach promises to 
provide a greater sustainable and 
environmentally friendly answer for 
handling diseases in oyster mushroom 
farming specially Pleurotusflorida. 
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Introduction 

Oyster mushrooms (Pleurotus spp.) are 
esteemed for their delicate taste, dietary 
benefits, and flexibility in culinary 
applications. They are cultivated worldwide 
in a whole lot of substrates and situations, 
making them a popular desire among 
mushroom farmers. However, the cultivation 
of oyster mushrooms is fraught with 
demanding situations, specifically from a 
variety of fungal pathogens that can cause 
significant losses in yield and quality.  
Traditional techniques of sickness control in 

International Journal of Recent Research and Review, Vol. XI, Issue 3, September 2018 
ISSN 2277 – 8322 



57 
 

mushroom farming frequently depend upon 
chemical fungicides, which can be steeply-
priced and lift issues concerning 
environmental impact and human health. As 
the push for sustainable agriculture practices 
grows, there may be a growing hobby in 
opportunity methods that are both effective 
and environmentally pleasant.  One 
promising technique is the usage of fungal 
antagonists i.e. useful fungi that inhibit or 
outcompete pathogenic fungi. These 
antagonists offer a herbal and sustainable 
way of ailment control via employing 
various mechanisms to suppress harmful 
pathogens. 

Leveraging those herbal allies which 
reduces the want for chemical treatments 
and additionally promotes a more balanced 
and healthful cultivation surroundings.  
Fungal antagonists work thru numerous 
mechanisms, such as competition for 
resources, production of antimicrobial 
compounds, and induction of systemic 
resistance inside the host mushrooms. By 
harnessing these mechanisms, growers can 
beautify the resilience of their plants 
towards illnesses which include cobweb 
mold and dry bubble sickness, which 
generally occure in oyster mushroom 
cultivation.  This article explores the 
position of fungal antagonists in minimizing 
sickness occurrence in oyster mushroom 
farms. It delves into the mechanisms thru 
which these beneficial fungi function, 
highlights the present day studies and 
applications, and addresses ease the future 

instructions and demanding situations 
related to their use. By understanding and 
optimizing the role of fungal antagonists, 
mushroom producers can enhance ailment 
control techniques, reduce reliance on 
chemical treatments, and make contributions 
to sustainable agricultural practices. 

Mechanism of Action 

Fungal antagonists are beneficial fungi that 
play a crucial role in disease management 
with the aid of suppressing harmful 
pathogens. Their effectiveness in lowering 
ailment incidence in oyster mushroom 
cultivation can be attributed to several 
mechanisms. 

1. Competition for Resources: Fungal 
antagonists compete with pathogenic fungi 
for crucial resources such as vitamins, water, 
and space. By outcompeting pathogens for 
these resources, antagonists reduce the 
supply of crucial factors essential for 
pathogen growth and replica. 

Nutrient Competition: Antagonistic fungi 
actively consume nutrients from the 
substrate or environment, making them less 
available to pathogens. This opposition can 
inhibit the growth of ailment-causing fungi. 

Space Competition: By colonizing the 
substrate or floor, antagonists prevent 
pathogens from setting up themselves. This 
physical occupation of space reduces the 
chance of pathogen infestation and 
proliferation. 
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2. Production of Antimicrobial Compounds: 
Many fungal antagonists produce 
antimicrobial compounds that inhibit the 
increase of pathogenic fungi. These 
compounds can have various results on 
pathogens, along with:  

i. Cell Wall Disruption: Some adversarial 
fungi produce enzymes that degrade the 
cellular partitions of pathogenic fungi. 
For example, chitinase and β-glucanase 
can ruin down chitin and β-glucans, key 
components of fungal mobile walls, 
thereby compromising the integrity and 
viability of pathogens. 

ii. Metabolic Disruption: Antagonists can 
also produce secondary metabolites that 
interfere with the metabolic strategies of 
pathogens. These metabolites can 
encompass antibiotics, mycotoxins, or 
different inhibitory compounds that 
prevent pathogen boom.   

3. Induction of Systemic Resistance: Certain 
fungal antagonists can set off systemic 
resistance inside the host mushroom, 
improving its ability to face up to pathogen 
assaults. This manner includes: 

i. Activation of Defense Pathways: 
Antagonists can cause the host’s defense 
mechanisms, which includes the 
production of defensive enzymes and 
antimicrobial peptides. This activation 
can make the oyster mushrooms more 
resilient to subsequent pathogen assaults. 

ii. Priming of the Immune System: Some 
opposed fungi set off a state of 

heightened alertness within the host, 
referred to as “priming.” This pre-
activated kingdom permits the host to 
reply more rapidly and efficiently to 
pathogen challenges. 

4. Production of Volatile Organic 
Compounds (VOCs): Fungal antagonists can 
produce volatile organic compounds that 
have antimicrobial houses. These VOCs can: 

i. Inhibit Pathogen Growth: VOCs can 
diffuse via the substrate or air, achieving 
and inhibiting the growth of pathogens 
even at a distance from the adverse 
fungi. 

ii. Alter Microbial Communities: VOCs 
may additionally affect the microbial 
community composition, suppressing 
pathogens even as promoting the growth 
of beneficial microorganisms.   

5. Parasitism: In a few instances, adversarial 
fungi can parasitize pathogenic fungi. This 
parasitism entails: 

i. Direct Attack: Antagonists may 
additionally immediately attack and kill 
pathogenic fungi with the aid of 
penetrating their hyphae and consuming 
or disrupting their cells. 

ii. Mycoparasitism: Some fungal 
antagonists show off mycoparasitism, 
wherein they specifically target and 
assault other fungi. This interaction can 
effectively control the population of 
pathogenic fungi inside the substrate. 
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6. Enhancement of Soil or Substrate Health: 
By establishing a healthful microbial 
community, fungal antagonists contribute to 
basic soil or substrate fitness. This 
improvement can: 

i. Promote Beneficial Microbial 
Interactions: A balanced microbial 
network supports useful interactions 
among microorganisms, that could 
suppress pathogens and enhance plant 
health. 

ii. Improve Substrate Structure: Healthy 
fungal communities make contributions 
to higher substrate shape and function, 
which could reduce the likelihood of 
pathogen invasion and boom the 
efficiency of nutrient uptake by way of 
the oyster mushrooms. 

 

Fig.1.Mechanism of Action of Oyster 
mushrooms 

Future Directions  

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Flow Diagram of Future Direction 

Identification and Development of 
Novel Antagonistic Strains   

Exploration of Diverse Fungal Strains: 
Ongoing research need to consciousness on 
figuring out and isolating new fungal traces 
with amazing hostile houses. This includes 
exploring much-lessstudied environments 
and sources to discover novel candidates.   

Genetic Engineering and Enhancement: 
Advances in genetic engineering could be 
used to enhance the efficacy of 
acknowledged adversarial fungi. For 
example, enhancing metabolic pathways to 
increase the production of antimicrobial 
compounds or enhance aggressive talents 
ought to yield more effective answers. 

Optimization of Application 
Methods   

Tailoring Application Techniques: Research 
into optimizing the methods of inoculating 
substrates with adversarial fungi is critical. 
This consists of determining the best timing, 
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attention, and shipping strategies to 
maximize efficacy and set up powerful 
microbial communities.   

Integration with Other Practices: Combining 
fungal antagonists with different ailment 
control practices, such as included disease 
and pest management, can enhance typical 
effectiveness. Developing protocols for 
those mixed methods can offer complete 
solutions. 

Understanding Mechanisms of 
Action   

In-Depth Mechanistic Studies: Further 
research are needed to understand an 
appropriate mechanisms thru which fungal 
antagonists have interaction with pathogens 
and host vegetation. This expertise can lead 
to the development of focused and greater 
green disorder management strategies.   

Impact on Non-Target Organisms: Research 
have to also explore how fungal antagonists 
affect non-target microorganisms and the 
wider ecosystem in the cultivation 
environment to ensure that their use does no 
longer disrupt useful microbial interactions. 

Development of Commercial 
Products   

Formulation and Standardization: 
Developing commercially viable 
formulations of fungal antagonists which are 
strong, easy to use, and effective across 
various situations is a key region for destiny 
paintings. Standardizing those products will 

make certain steady consequences and 
reliability for mushroom growers.   

Economic Analysis: Evaluating the price-
effectiveness of the use of fungal antagonists 
compared to conventional chemical 
remedies is critical for selling their adoption. 
This consists of assessing lengthy-term 
advantages consisting of improved soil 
fitness and reduced chemical residues. 

Regulatory and Safety 
Considerations   

Regulatory Framework: Establishing clear 
regulatory tips for the usage of fungal 
antagonists in agriculture is critical. This 
includes making sure that merchandise are 
secure for use, do now not pose 
environmental dangers, and are compliant 
with agricultural standards.   

Safety Testing: Rigorous trying out for 
potential impacts on human health, plant 
safety, and environmental results is 
important to make sure that fungal 
antagonists may be used accurately and 
efficiently in mushroom cultivation. 

Challenges  

Establishment and Persistence in the 
Cultivation Environment Environmental 
Conditions: The effectiveness of fungal 
antagonists can be influenced by using 
environmental situations inclusive of 
temperature, humidity, and substrate type. 
Ensuring that antagonists set up and persist 
underneath diverse situations.   
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Competition with Native Microbes: 
Antagonists must be able to establish 
themselves and outcompete native microbial 
populations which can in any other case 
inhibit their effectiveness. Managing 
microbial dynamics within the substrate or 
surroundings can be complex. 

Variability in Efficacy   

Inconsistent Results: The performance of 
fungal antagonists can vary relying on the 
unique pathogen, substrate, and 
environmental situations. Achieving steady 
effects across different settings and cultivars 
remains a task.   

Strain-Specific Performance: Different 
strains of hostile fungi may have varying 
ranges of effectiveness. Identifying and 
optimizing the most suitable strains for 
specific pathogens and conditions is 
essential for dependable disorder 
management. 

Integration with Existing Practices   

Compatibility with Current Methods: 
Integrating fungal antagonists with present 
cultivation practices, together with nutrient 
control and pest manipulation, requires 
cautious making plans. Ensuring that those 
practices do not negatively impact the 
antagonists’ efficacy is critical.   

Training and Adoption: Educating 
mushroom growers approximately the 
benefits and application of fungal 
antagonists is essential for substantial 
adoption. This includes providing education 

and resources to help them incorporate these 
solutions efficiently. 

Economic and Commercial Viability 

Cost of Production: The cost of producing 
and applying fungal antagonists should be 
competitive with conventional ailment 
control techniques. Developing value-
powerful manufacturing and alertness 
strategies is key to encouraging adoption.   

Market Acceptance: Gaining popularity 
from mushroom growers and business 
manufacturers calls for demonstrating clear 
advantages and advantages over 
conventional practices. This includes not 
handiest proving efficacy but also displaying 
financial and realistic benefits. 

Impact  

The use of fungal antagonists in oyster 
mushroom cultivation represents a great 
development in sustainable agricultural 
practices. By harnessing the natural 
capabilities of beneficial fungi to suppress 
pathogenic organisms, this technique gives 
numerous impactful advantages for both 
manufacturers and the environment.   

1. Enhanced Disease Control: Fungal 
antagonists offer a strong approach for 
dealing with diseases that regularly affect 
oyster mushrooms, such as cobweb mold, 
dry bubble disease, and inexperienced mold. 
Through mechanisms like competition for 
nutrients, manufacturing of inhibitory 
compounds, and direct pathogen 
antagonism, these beneficial fungi can 
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successfully lessen pathogen populations. 
This consequences in more healthy 
mushroom crops with decreased incidence 
of disease-related losses, leading to higher 
yields. 

2. Reduction in Chemical Use: One of the 
maximum terrific influences of the use of 
fungal antagonists is the capability reduction 
in reliance on chemical fungicides. 
Chemical remedies, at the same time as 
effective, can pose risks to human fitness 
and the surroundings, along with the 
improvement of resistant pathogen traces 
and poor effects on non-goal organisms. By 
incorporating fungal antagonists, growers 
can decrease the want for chemical inputs, 
thereby fostering a more environmentally 
pleasant and sustainable method to disease 
management.   

3. Improved Soil and Substrate Health: 
Fungal antagonists make contributions to the 
overall fitness of the cultivation substrate. 
Beneficial fungi can beautify soil and 
substrate nice via competing with dangerous 
microorganisms, thereby preserving 
balanced microbial surroundings. This can 
lead to better nutrient availability and 
reduced pathogen pressure over time, selling 
long-time period sustainability in mushroom 
farming. 

4. Economic Benefits: Implementing fungal 
antagonists can offer financial benefits to 
mushroom manufacturers. Although the 
preliminary investment in fungal antagonists 
is probably higher compared to standard 

chemical treatments, the long-term blessings 
include reduced fees associated with 
chemical inputs, decrease ailment-related 
crop losses, and probably better marketplace 
fees for sickness-unfastened mushrooms. 
Additionally, the decreased need for 
chemical treatments can cause savings in 
exertions and alertness prices.   

5. Enhanced Food Safety: By lowering or 
doing away with using chemical fungicides, 
fungal antagonists make contributions to 
safer meals production. This aligns with 
increasing purchaser demand for organically 
produced and chemical-unfastened food 
merchandise. As an end result, mushroom 
manufacturers can cater to a market that 
values sustainability and fitness, improving 
their brand reputation and purchaser trust.   

6. Advancement of Sustainable Agriculture: 
The successful software of fungal 
antagonists represents a significant step 
forward in sustainable agriculture. It 
exemplifies how biological control 
techniques may be incorporated into 
traditional farming practices to create a 
greater resilient and green agricultural 
machine. This technique now not simply 
benefits mushroom cultivation but also units 
a precedent for the broader utility of 
biological controls in various crops. 

7. Promotion of Research and Innovation: 
The adoption of fungal antagonists 
encourages in addition studies and 
innovation in fungal biology and disorder 
control. Ongoing studies into novel fungal 
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lines, their mechanisms of motion, and their 
most fulfilling utility situations make 
contributions to the advancement of 
agricultural science. This research can cause 
new discoveries and technology that 
beautify disorder management strategies 
across numerous agricultural sectors. 

Conclusion  

Oyster mushrooms (Pleurotus spp.) are 
broadly cultivated for its culinary and 
nutritional fee, yet their manufacturing is 
frequently challenged by means of fungal 
diseases that can appreciably impact yield 
and quality. Traditional ailment control 
methods frequently contain chemical 
fungicides, which pose environmental and 
health dangers. The mechanisms by which 
fungal antagonists limit sickness occurrence 
in oyster mushroom cultivation are 
multifaceted. They contain opposition for 
sources, manufacturing of antimicrobial 
compounds, induction of systemic 
resistance, manufacturing of VOCs, 
parasitism, and enhancement of substrate 
fitness. Understanding and leveraging those 
mechanisms can notably enhance disorder 
control techniques and make a contribution 
to extra sustainable and efficient mushroom 
farming. Leveraging fungal antagonists to 
reduce disease prevalence in oyster 
mushroom cultivation gives promising 
opportunities for sustainable disease control. 
However, addressing the challenges and 
pursuing future directions may be crucial for 
knowing the total capability of these 

beneficial fungi. Continued studies, 
innovation, and collaboration will pave the 
manner for extra effective, dependable, and 
commercially possible solutions in 
mushroom farming. 
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