
 
www.agrirootsmagazine.in        

Volume 2, Issue 1 I January, 2024 

 

1 

 

 

 

 

ARTICLE ID: 0052 

Rohit Kumar1, Rinku Bhaskar2, Shivani Datre3 

1,2Ph.D. Research scholar, Department of Plant Pathology, Sardar Vallabhbhai Patel University of agriculture 

and Technology, Meerut (U.P.) 250110 

3M.Sc. Ag. Department of Plant pathology. Sam Higginbottom University of Agriculture, Technology and 

Sciences, Prayagraj (U.P) 

he concept of spent mushroom substrate 

(SMS) revolves around the idea of 

repurposing the organic medium generated 

during mushroom cultivation. SMS, also known as 

spent mushroom compost (SMC), is essentially 

composed of agricultural residues and fungal 

mycelium that remain after the mushrooms have been 

harvested. This organic material is typically created 

from renewable sources, including sawdust, sugarcane 

bagasse, and various other agricultural byproducts. 

Each cycle of mushroom cultivation, which typically 

spans 5 to 6 months, results in a significant amount of 

SMS. 

The key concept is to explore and promote the 

recycling and reuse of SMS, making it an economically 

and environmentally favourable option. This is driven 

by the fact that for every 1 kg of mushrooms produced, 

approximately 5 kg of SMS is generated. Given the 

high organic matter content of SMS, there has been a 

surge in scientific research and innovative applications 

in recent years. 

 

Agaricus bisporus (Button Mushroom) 

The article emphasizes recent advancements in enzyme 

production using SMS, highlighting its potential role in 

various areas. These include bioremediation, where 

SMS can be used to degrade contaminants in the 

environment. Additionally, SMS has been found to 

have applications in animal feeding, as it contains 
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bioactive enzymes that enhance the nutritional value of 

livestock feedstock. Furthermore, SMS is being 

explored for its potential in alternative energy 

production.  

The broadening spectrum of applications for spent 

mushroom substrate, including its uses in agriculture, 

environmental management, and energy recycling, has 

prompted the adoption of a more fitting name: "used 

mushroom substrate." This name change reflects the 

growing awareness of its versatile and valuable role in 

sustainability and resource management. 

Mushroom Cultivation 

Steps in Mushroom Production 

➢ Selection of mushroom spores or strains  

➢ Maintenance of mycelial cultures 

➢ Development of spawn/inoculum 

➢ Choosing a growing medium 

➢ Pasteurizing or sterilizing the medium 

➢ Seeding the beds with spawn (material from mature 

mushrooms grown on sterile media 

Spent Mushroom Substrate 

Spent mushroom substrate (SMS) is the soil-like 

material remaining after a crop of mushrooms has been 

harvested. It is high in organic matter, making it 

desirable for use as a soil amendment or soil 

conditioner. Sometimes this material is called spent 

mushroom compost (SMC).  

Spent Mushroom Substrate 

            

Recycling Procedure 

Characteristic of Mushroom Waste 

1. High Organic matter content 

2. High moisture content                                                            

3. Moderate plant nutrient content 

4. Relatively low bulk density 

5. Unbalance distribution of major plant nutrients 

Why Use SMS 

The most valuable aspect of SMS is its high organic 

matter. This allows soil to retain moisture in dry 

weather and shed it during wet weather. By creating air 

spaces, SMS acts as a sponge in gravel or sandy soils 

and permits clay soils to drain. SMS will not leach from 

the ground. Nutrients remain in the soil and, unlike 

inorganic fertilizers, do not contribute to groundwater 

pollution if applied correctly. 

There are many advantages of SMS over other 

composts produced from food and garden wastes 

including: 

❖ A consistent, formulated & homogeneous product 

The SMS production cycle occurs all year round 

with consistent materials and compost products. 

❖ High water & nutrient holding capacity SMS 

includes sphagnum peat and an organic matter 

formulation resulting in moisture and nutrient 

retention. 
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❖ Weed free nature Extensive composting and indoor 

pasteurization ensures that weed seeds cannot enter 

the product. 

❖ No nitrogen draw-down problems Unlike wood and 

paper wastes frequently found in other products, 

SMS has been supplemented with nitrogen. 

❖ Absence of heavy metals Reduces consumer 

concerns SMS supports plant growth and is a good 

soil amendment for farming, turf management and 

home gardening. 

Nutritional Value of SMS 

1. Fiber: Spent mushroom substrate is a good source 

of dietary fiber, which can aid in digestion and help 

maintain a healthy gut.  

2. Micronutrients: It may contain small amounts of 

vitamins and minerals, such as B vitamins (like 

riboflavin, niacin, and pantothenic acid), potassium, 

and phosphorus. 

3. Organic Matter: Spent mushroom substrate is rich 

in organic matter, which can contribute to soil 

enrichment when used as compost. 

4. Low in Calories: It is relatively low in calories, 

making it a suitable option for adding bulk and fiber 

to meals without a significant caloric intake. 

Use in Disease Management 

The use of spent mushroom substrate (SMS) in the 

context of Trichoderma, a beneficial fungal genus, can 

have several important implications and benefits: 

1. Trichoderma as a Biocontrol Agent: Trichoderma 

species are known for their biocontrol properties. 

They can act as natural antagonists against plant 

pathogens, including various soil-borne fungi. 

When SMS is used in agricultural or horticultural 

applications, it can serve as a substrate for the 

growth and proliferation of Trichoderma. This, in 

turn, enhances the potential for biological control of 

plant diseases, reducing the need for chemical 

pesticides. 

2. Enhanced Disease Suppression: The 

incorporation of SMS enriched with Trichoderma 

into soil can improve the suppression of soil-borne 

plant pathogens. Trichoderma species are known to 

produce enzymes and secondary metabolites that 

inhibit the growth of pathogenic fungi. By 

providing a favourable environment for 

Trichoderma in SMS, growers can promote the 

natural antagonistic activity of these beneficial 

fungi. 

3. Improvement of Soil Microbial Activity: SMS, 

with its high organic matter content, can enhance 

soil microbial activity. When Trichoderma is 

introduced to SMS, it can interact with other 

beneficial microorganisms, creating a balanced and 

diverse soil microbiome. This can lead to improved 

nutrient cycling, disease suppression, and overall 

soil health. 

4.  Biological Priming: Trichoderma-treated SMS 

can prime plants for better defense against 

pathogens. When SMS is enriched with 

Trichoderma and then applied to crops, it can induce 

a systemic resistance response in plants, making 

them more resilient to diseases. 

5. Biological Control:  Consider enriching SMS with 

beneficial microorganisms such as Trichoderma or 

mycorrhizal fungi. These microorganisms can help 

suppress soil-borne pathogens and promote plant 

health. When you apply SMS with these beneficial 

microbes, it enhances their activity and 
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effectiveness, in mushroom the use of anaerobically 

fermented spent mushroom substrate as casing 

material gave mushroom yield at par with that of the 

peat-based casing material with additional 

advantage of less bacterial blotch infection. 

Conclusion 

In summary, spent mushroom substrate (SMS) is a 

versatile resource with a wide range of applications, 

from enhancing soil quality to serving as a platform for 

beneficial microorganisms like Trichoderma. Its high 

organic matter content and eco-friendly characteristics 

make it a valuable asset in agriculture and 

environmental management. By repurposing SMS, we 

can promote sustainability and resource efficiency. 
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