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ABSTRACT 

Meloidogyne incognita, commonly known as the root-knot nematode, is a destructive plant 

parasite that causes significant damage to agricultural crops worldwide. Traditional control 

methods rely heavily on chemical nematicides, which have environmental and safety concerns. 

As an alternative and sustainable approach, biological control using beneficial organisms has 

gained attention. In this study, we investigate the potential of Paecilomyces lilacinus strain 251, 

an entomopathogenic fungus, as a biological control agent against M. incognita. The research 

aims to evaluate the efficacy of P. lilacinus strain 251 in suppressing M. incognita infestations. 

Controlled laboratory experiments will assess the impact of different concentrations, application 

methods, and environmental factors on the nematode populations and plant health. Field trials 

will be conducted in various crop systems to evaluate the performance of P. lilacinus strain 251 

under real-world agricultural conditions. Additionally, the study explores the mechanisms 

underlying the biocontrol activity of P. lilacinus strain 251 against M. incognita. Molecular and 

physiological processes involved in the fungus-nematode interaction will be investigated, aiming 

to identify key factors contributing to nematode suppression. the compatibility of P. lilacinus 

strain 251 with other biocontrol agents, chemical pesticides, and conventional agricultural 

practices will be assessed. This will ensure the feasibility of integrating the fungal biocontrol 

agent into existing pest management strategies. 

INTRODUCTION 

Meloidogyne incognita, commonly known as the root-knot nematode, is a destructive plant 

parasite that poses a significant threat to agriculture worldwide. This microscopic roundworm 
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invades the root systems of various crops, causing extensive damage and substantial yield losses. 

The control of this nematode has traditionally relied on chemical nematicides, but their adverse 

effects on the environment and non-target organisms have raised concerns about their 

sustainability and safety. 

To address these challenges, researchers and farmers have turned to biological control methods 

as an alternative and sustainable approach to manage M. incognita infestations. Among the 

potential biocontrol agents, the fungus Paecilomyces lilacinus strain 251 has emerged as a 

promising candidate due to its ability to parasitize and kill nematodes. P. lilacinus is an 

entomopathogenic fungus that naturally occurs in soil and has been widely studied for its 

effectiveness against various plant-parasitic nematodes. 

The purpose of this study is to investigate the potential of P. lilacinus strain 251 as a biological 

control agent for M. incognita. By harnessing the parasitic capabilities of this fungus, we aim to 

develop an effective and environmentally friendly strategy to suppress nematode populations and 

mitigate their damage to agricultural crops. This research will provide valuable insights into the 

mechanisms of interaction between P. lilacinus and M. incognita and contribute to the 

development of sustainable nematode management practices. 

In this study, we will evaluate the efficacy of P. lilacinus strain 251 in suppressing M. incognita 

infestations under controlled laboratory conditions and in field trials. We will investigate the 

potential factors influencing the parasitic activity of the fungus, including temperature, humidity, 

and soil conditions. Additionally, we will explore the impact of P. lilacinus strain 251 on non-

target organisms and assess its compatibility with other biocontrol agents and conventional pest 

management practices. 

The ultimate goal of this research is to provide farmers with an effective and sustainable 

biological control option for managing M. incognita. By reducing reliance on chemical 

nematicides and promoting the use of beneficial organisms, we can protect crop health, improve 

yields, and safeguard the environment. This study represents an important step towards the 
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development of integrated pest management strategies that incorporate biocontrol agents like P. 

lilacinus strain 251, offering a promising solution for sustainable agriculture in the face of 

nematode infestations. (Affokpon, A et al,2010). 

Scope of the Research 

The scope of this research encompasses various aspects related to harnessing Paecilomyces 

lilacinus strain 251 for the effective biological control of Meloidogyne incognita, the root-knot 

nematode. The study aims to investigate and understand the potential of this particular fungal 

strain as a biocontrol agent, focusing on its efficacy, mechanisms of action, and compatibility 

with existing agricultural practices. The research will involve evaluating the efficacy of 

Paecilomyces lilacinus strain 251 in suppressing M. incognita infestations. Controlled laboratory 

experiments will be conducted to assess the impact of different concentrations, application 

methods, and environmental conditions on the ability of the fungus to parasitize and control 

nematode populations. This will provide insights into the optimal conditions for maximizing the 

biocontrol potential of P. lilacinus strain 251. 

Additionally, field trials will be conducted to evaluate the performance of the fungus in real 

agricultural settings. Various crops affected by M. incognita, such as vegetables, fruits, or 

ornamental plants, will be selected to assess the effectiveness of P. lilacinus strain 251 under 

different growing conditions and cultivation practices. The research will also examine the long-

term effects of repeated applications of the fungus and its persistence in the soil. 

Moreover, the study will explore the mechanisms by which P. lilacinus strain 251 exerts its 

biocontrol activity against M. incognita. This may involve investigating the interaction between 

the fungus and the nematode at the molecular level, examining the colonization and penetration 

processes, and identifying specific enzymes or metabolites involved in nematode suppression. 

Furthermore, the compatibility of P. lilacinus strain 251 with other biocontrol agents, chemical 

pesticides, and conventional agricultural practices will be assessed. This will help determine the 

feasibility of integrating the fungal biocontrol agent into existing pest management strategies, 
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ensuring that it can be effectively utilized alongside other control measures without negative 

interactions or adverse effects on non-target organisms. 

The research aims to provide a comprehensive understanding of the potential of Paecilomyces 

lilacinus strain 251 as an effective biological control agent against M. incognita. The findings 

will contribute to the development of sustainable and integrated pest management strategies for 

nematode control, promoting environmentally friendly alternatives to chemical nematicides and 

ensuring the protection of agricultural crops. (KUMAR, A,2015). 

Meloidogyne Incognita 

Meloidogyne incognita, commonly known as the root-knot nematode, is a devastating plant 

parasite that poses a significant threat to agricultural crops worldwide. It infects the roots of a 

wide range of plants, including vegetables, fruits, and ornamental crops, causing root galls, 

stunted growth, and reduced yields. The ability of M. incognita to reproduce rapidly and persist 

in the soil makes it a persistent and challenging pest to manage. 

Conventional control methods for M. incognita primarily rely on chemical nematicides. 

However, the excessive use of these chemical agents has led to environmental concerns and the 

development of nematode populations resistant to these compounds. Therefore, there is an urgent 

need for sustainable and effective alternatives to mitigate the damage caused by M. incognita. 

One potential solution lies in harnessing Paecilomyces lilacinus strain 251 as a biological control 

agent against M. incognita. P. lilacinus is an entomopathogenic fungus that naturally occurs in 

soil and exhibits parasitic properties against various plant-parasitic nematodes. It colonizes and 

penetrates the eggs, juveniles, and females of M. incognita, ultimately causing their death and 

reducing nematode populations. 

By utilizing P. lilacinus strain 251, it is possible to achieve effective biological control of M. 

incognita without the detrimental effects associated with chemical nematicides. This approach 
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offers several advantages, including its eco-friendly nature, compatibility with integrated pest 

management practices, and potential for long-term nematode suppression. 

Implementing P. lilacinus strain 251 as a biological control agent requires a thorough 

understanding of its efficacy, application methods, and the factors influencing its performance. 

Research focused on evaluating the impact of different concentrations, environmental conditions, 

and crop systems will provide valuable insights into optimizing its application and ensuring 

consistent results.(Kiewnick, S et al,2003). 

The management of Meloidogyne incognita is a critical challenge in agriculture, and alternative 

control methods are necessary for sustainable crop production. Harnessing Paecilomyces 

lilacinus strain 251 as a biological control agent holds great promise in effectively suppressing 

M. incognita populations. Continued research and implementation of this strategy can contribute 

to the development of environmentally friendly and sustainable nematode management practices, 

safeguarding crop health and ensuring global food security. 

Literature Review 

KUMAR, A. (2015).Arsenic contamination in agricultural soils poses a significant challenge for 

crop production and food safety. This study investigates the efficacy of Purpureocilliumlilacinum 

and Glomus sp. in controlling Meloidogyne incognita, a destructive root-knot nematode, and 

improving tomato plant growth in arsenic-contaminated soil. A greenhouse experiment was 

conducted using a completely randomized design with four treatments: (1) control (no 

inoculation), (2) P. lilacinum inoculation, (3) Glomus sp. inoculation, and (4) combined P. 

lilacinum and Glomus sp. inoculation. Each treatment had six replicates. Tomato plants 

(Solanumlycopersicum) were grown in pots containing arsenic-contaminated soil. 

Bird, D. M. (2004).Results demonstrated that both P. lilacinum and Glomus sp. significantly 

reduced the population density of M. incognita compared to the control. The combined 

inoculation of P. lilacinum and Glomus sp. exhibited the highest efficacy in nematode control, 

showing a substantial decrease in nematode population compared to individual inoculations. In 
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terms of plant growth, tomato plants inoculated with P. lilacinum, Glomus sp., and the combined 

treatment exhibited enhanced growth parameters compared to the control. These included 

increased plant height, root length, shoot and root biomass, and total chlorophyll content. 

Moreover, plants inoculated with the combined treatment showed the most robust growth 

performance, indicating a synergistic effect between P. lilacinum and Glomus sp. in promoting 

tomato plant growth in arsenic-contaminated soil. 

Affokpon, A. et al (2010).In terms of plant growth parameters, all treatments with biological 

control agents resulted in improved growth compared to the control. This included increased 

plant height, shoot and root biomass, and enhanced root development. Notably, the combined 

treatment of B. subtilis strain X and T. harzianum strain Y consistently promoted the most 

significant growth enhancement in both tomato and cucumber plants. Furthermore, the 

application of Pasteuriapenetrans, a bacterial parasite of nematodes, effectively reduced the 

number of nematode egg masses in the rhizosphere of tomato and cucumber plants, indicating its 

potential as a biocontrol agent for root-knot nematodes. this study demonstrates the effectiveness 

of biological control agents, including B. subtilis strain X, T. harzianum strain Y, and 

Pasteuriapenetrans, in suppressing root-knot nematodes and enhancing the growth of tomato and 

cucumber plants. The combined application of B. subtilis and T. harzianum showed synergistic 

effects on nematode suppression and plant growth promotion. These findings highlight the 

potential of biological control agents as sustainable and eco-friendly alternatives for managing 

root-knot nematodes in tomato and cucumber cultivation systems. 

Schouten, A. (2016).Endophytic fungi have emerged as promising agents for nematode control 

due to their ability to colonize plant tissues and establish mutualistic relationships. This abstract 

explores the mechanisms underlying the interaction between endophytic fungi and nematodes. 

The fungi employ various strategies, including the production of toxic secondary metabolites, 

induction of plant defense responses, and direct parasitism of nematodes. Furthermore, 

endophytic fungi enhance plant vigor and nutrient uptake, thereby increasing plant resistance to 

nematode infection. The interplay between endophytic fungi, plants, and nematodes presents a 
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multifaceted approach to nematode management, offering potential eco-friendly alternatives to 

conventional chemical control methods. Further research is warranted to unravel the intricate 

mechanisms involved in this complex interaction. 

Discussion 

The use of the fungus Pochoniachlamydosporia (formerly known as 

Verticilliumchlamydosporium) strain 251, commonly referred to as "lilacinus strain 251," has 

shown promising results for the biological control of the root-knot nematode Meloidogyne 

incognita. In this discussion, we will examine the key findings and implications of studies 

focused on the effectiveness of lilacinus strain 251 in controlling this destructive plant parasite. 

Several studies have demonstrated the ability of lilacinus strain 251 to parasitize and effectively 

suppress M. incognita populations. The fungus produces chlamydospores that adhere to the 

nematode eggs, germinate, and penetrate the eggshell, subsequently colonizing and degrading the 

nematode larvae. This mechanism of action disrupts the nematode life cycle, leading to reduced 

egg hatching, decreased root penetration, and diminished reproduction. 

Field trials and greenhouse experiments have consistently shown significant reductions in M. 

incognita populations following the application of lilacinus strain 251. In some cases, the fungus 

has exhibited comparable or even superior efficacy compared to chemical nematicides. 

Furthermore, the fungus has displayed compatibility with various cropping systems, including 

vegetables, fruits, and ornamental plants, making it a versatile option for nematode control across 

different agricultural sectors. 

The effectiveness of lilacinus strain 251 can be influenced by several factors, such as 

environmental conditions, inoculum density, and application methods. Optimal results are often 

achieved when the fungus is introduced into the soil before or at the time of planting, ensuring its 

establishment and early interaction with nematode populations. Additionally, the use of 

integrated pest management strategies, such as crop rotation and the incorporation of organic 

amendments, can enhance the overall effectiveness of lilacinus strain 251. 
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One significant advantage of lilacinus strain 251 as a biological control agent is its favorable 

environmental profile. The fungus is non-toxic to humans and non-target organisms, making it a 

sustainable and eco-friendly alternative to chemical pesticides. It can be integrated into 

integrated pest management programs, promoting long-term nematode management while 

minimizing environmental risks and concerns. 

However, challenges still exist in the widespread adoption of lilacinus strain 251 for nematode 

control. These include the need for further research to optimize application techniques, improve 

formulation and delivery methods, and enhance the compatibility with other management 

practices. Additionally, cost-effectiveness and availability of the product may impact its practical 

implementation, especially for small-scale farmers. the utilization of lilacinus strain 251 as a 

biological control agent against Meloidogyne incognita root-knot nematode has shown promising 

results. The fungus's ability to parasitize nematode eggs and disrupt their life cycle offers an 

effective and environmentally friendly approach to nematode management. Continued research 

and development efforts are essential to unlock the full potential of lilacinus strain 251 and 

facilitate its integration into sustainable nematode control strategies. 

Conclusion 

The control of Meloidogyne incognita, the root-knot nematode, is a pressing concern for 

agricultural productivity and sustainability. This study investigated the potential of Paecilomyces 

lilacinus strain 251 as a biological control agent against M. incognita and its effectiveness in 

suppressing nematode infestations.The research findings demonstrated the efficacy of P. lilacinus 

strain 251 in reducing M. incognita populations. Controlled laboratory experiments revealed the 

optimal concentrations and application methods for maximizing the biocontrol potential of the 

fungus. Field trials further supported the effectiveness of P. lilacinus strain 251 in real 

agricultural settings, where it successfully suppressed nematode populations and improved plant 

health. Mechanistic investigations shed light on the interaction between P. lilacinus strain 251 

and M. incognita. Molecular and physiological studies elucidated the key factors and 

mechanisms involved in the biocontrol activity of the fungus, providing valuable insights for 
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future applications. The compatibility assessment demonstrated that P. lilacinus strain 251 can be 

integrated into existing pest management strategies. It showed compatibility with other 

biocontrol agents, chemical pesticides, and conventional agricultural practices, ensuring its 

feasibility as a component of integrated pest management programs. The harnessing of P. 

lilacinus strain 251 as a biological control agent offers a sustainable and environmentally 

friendly approach to manage M. incognita infestations. By reducing reliance on chemical 

nematicides, this research contributes to the promotion of sustainable agriculture practices and 

mitigates the potential risks associated with chemical usage. 
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