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SUMMARY  

To meet the demands of the ever increasing global population and to ensure the food 

security the green revolution has taken a major role in supplying the food to world. With 

increase in use of chemical fertilizers, pest attack also increased year by year. To reduce the 

pest attack use of high amounts of inorganic chemicals that would retard pest growth this 

deteriorates the soil quality and pest resurgence. To overcome this situation there is one 

alternate is biological control in which Trichoderma species have proven to be best controlling 

agent for many pathogens without actually causing harm to the ecosystem also by maintain 

ecological balance. 

 

INTRODUCTION 

The green revolution has promised intensified agricultural practices in order to meet 

the increasing demands for food and fiber globally (Sanjeev Kumar et. al., 2014). Plant diseases 

are one among the major constraints in cultivation that lead to the drastic fall in yields 

worldwide. There is a dire need in management of the diseases in order to ensure a steady and 

constant supply of marketable produce. In the aspect of disease management, the increased use 

of inorganic chemicals have caused negative impact on quality of the environment and caused 

resurgence of many living forms which have become resistant to the chemicals. In this fast 

changing agriculture scenario, the only way to manage the diseases by maintaining the balance 

of harmful and useful organisms of environment and ecosystem, is the use of Bio control 

agents. Trichoderma is a proved biological agent for plant disease management. Trichoderma 

is a free-living fungal organism that is present in soil and rhizosphere. Trichoderma retards the 

growth, survival or infections caused by other pathogens by different mechanisms viz. 

competition, antibiosis, mycoparasitism, hyphal interactions, and enzyme secretion. It is very 

much effective against soil borne pathogens for which there are no resistant sources identified 

in the plants. Since the Trichodermaalso has the potential to act as a plant growth promotor it 

can be kept as an input in Integrated Disease Management systems.  

 

Preparation of Trichoderma Bio Pesticide 

 The Trichoderma colonies have to be isolated from soil and are incubated on the potato 

dextrose agar for its luxuriant growth which is termed as mother culture. This mother culture 

has to be inoculated on the Petri dishes containing the potato dextrose agar to form the colonies 

of pure culture. These are incubated at 30 0 C for 7 days than the pure culture has to transfer 

into a medium which acts as a substrate for the mass multiplication of the Trichoderma. There 

are several media in which Trichoderma is mass multiplied viz. Molasses-Brewer’s yeast 

medium, Jaggery – Soy medium, Molasses-soy medium, Potato Dextrose Broth medium. 

Among these entire media Molasses-yeast medium is economical and proven for the luxuriant 

growth of the Trichoderma. This media has to be autoclaved at 121 0 C temperature, 15 lbs. 

pressure for 15 minutes. This ensures the sterilization of the media. After the cooling of media 

the pure cultures of the Trichoderma are transferred into the fermenter for the mass 

multiplication. After 5 to 7 days there is a development of the thick green mat of the 

Trichoderma mycelium. This has to be mixed with a carrier material for the application in the 
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field. There are various carrier materials are available which are called as formulations viz. 

Talc based formulation, PESTA granules, Press Mud formulation, Oil Based Formulation. 

Among these all formulation the Talc based formulation is found to be cost effective and having 

longer shelf life when compared to the others. The culture of the Trichoderma has mixed with 

the Talcum powder (Calcium Carbonate) in the ratio of 1:3. This has to be shade dried and 

packed into neat and clean polythene packets. The standard of Trichoderma formulation is 2 x 

106 CFU per ml/mg. 

 

Method of Application of Trichoderma 

 Two parts of Trichoderma formulation, 95 parts of FYM and 5 parts of neem cake are 

mixed well and shade dried for 12 days watering the culture in between. On the 13th day the 

whole mass appears as green mat which represent the mycelium of Trichoderma. Mixed well 

and applied to the soil which acts as a soil treatment.  It can also be used as a seed treatment 

by mixing the formulation with seeds before sowing. 

 

Mechanism of Action of Trichoderma 

 Trichoderma suppresses the growth pathogen in rhizosphere by competition and 

mycoparasitism and retards the disease progression.  It produces antibiotics and mycotoxins 

viz. Trichothecin,sesquiterpine, and Trichodermin, which directly inhibits the growth of other 

microbes. The Trichoderma hyphae grow and coil around the microbe and secrete different 

lytic enzymes that parasitize the organism and cause lysis thereby exposing its al cell content. 

Hence the organism dies.Also, Trichodermaincreases yield along with improving the quality 

of output. Trichoderma boost the germination rate, increasesthe shoot & Root length by 

solubilizing insoluble Phosphates, andaids Nitrogen fixing. Trichoderma promotes healthy 

crop stand establishment. Trichoderma enhances the dry matter accumulation in the plant. It 

provides long term resistance to the plant against variety of plant pathogens. 

 

Importance of Trichoderma 

 Trichoderma species have long been identified and characterized as potential, 

opportunistic, avirulent plant symbionts and biological agents against several soil borne 

pathogens. It is identified as potential biocontrol agent due to the characteristics viz. rapidly 

colonize in rhizosphere, favor wide range of ecosystems, easy to isolate and culture, grow 

rapidly on a wide range of substrates, effective against wide range of pathogens and rarely 

pathogenic to plants. It is proved against pathogenic fungi belonging to genera, viz. Fusarium, 

Phytopthora, Scelerotia. Trichoderma strains solubilize phosphates and micronutrients. It 

increases the number of deep roots, promoting the plant's ability to overcome drought. It is 

ecologically safe and a substitute for the chemical fungal management practices since it acts as 

microbial antagonist (Choudhary and Ashraf, 2019). Trichoderma induces disease resistance 

in plants by releasing three known compounds. They induce production of ethylene, increase 

in the hypersensitive response.  

Trichoderma consists of endochitinase gene which when transferred into plants such as 

tobacco and potato it has proven to increase the resistance for different plant pathogens. Certain 

Trichoderma strains are proven to play a major role in the bioremediation of soil that are 

polluted with pesticides. Trichoderma proved its ability to degrade a wide range of insecticides 

viz. organochlorines, organophosphates and carbonates. Trichoderma has got its industrial uses 

that are proven to produce certain enzymes such as Hemicellulase. 

 

CONCLUSION 

Trichoderma is being exploited as plant growth enhancer and protection agent against 

pathogen. It has been reported as having the potential to act as plant growth promoter to 
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enhance growth and productivity. Trichoderma does several phytostimulation mechanisms viz. 

improved root development, auxin production, siderophore production, increasing drought 

tolerance, expressing certain defense proteins within the plant, phosphate solubilization and 

increasing salt tolerance. It acts as well as a soil amendment by improving the soil health by 

depriving the toxicity of inorganic chemical residues present in the soil. This bio-intensive 

method of application can be used to keep the economic threshold level below without harming 

the agroecosystem of soil and also promoting the growth and productivity. It is cost effective, 

sustainable agricultural material. Hence it is advised to use Trichoderma as a bio control agent 

so as to attain sustainability in farming. 
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