BEST PRACTICE-1 adopted by Department of Botany under the aegis of Pravabati
College, Mayang Imphal

Introduction :

Mushroom cultivation has been gaining popularity due to its numerous benefits. The success of
mushroom cultivation can be evaluated based on several factors, including economic,
environmental, and nutritional aspects.

Pravabati College in Mayang Imphal, Manipur, caters to the academic needs of students
every year. It also shoulders responsibilities for opening avenues for its students through which
they can make a respectable living after graduation. Keeping this view in mind, Pravabati
College has been practicing cultivation of mushrooms since 2019.

As part of this practice, the Department of Botany organized a mushroom cultivation
workshop for the students of the college, self-help groups, and the general public of the locality.
Furthermore, different training programs were organized for neighbouring institutions and
villages to guide and encourage them in mushroom cultivation.

In the south-western corner of the college boundary, near to the chemistry department, a room is
being set up for mushroom cultivation. It is well-ventilated and has access to water and
electricity. A room measuring about 15x30 square feet can be suitable for small to medium-scale
cultivation for the college. Maintain a temperature of around 20-25°C (68-77°F) and humidity
between 80-90%.Ensure proper air circulation to prevent the build-up of carbon dioxide and to
remove excess moisture. Clean and sterilize the room thoroughly before setting up your
cultivation area to prevent contamination. Use 3 shelving or racks to keep the growing area
organized and to maximize space utilization. Allocate space for preparing substrate materials
such as straw. Ensure easy access to water for misting and maintaining substrate moisture levels.
Install proper locks and security measures to protect the cultivation room from unauthorized
access.

Considering the importance and significance of mushrooms as a healthy and nutritious
food in the present-day context, the Department of Botany at Pravabati College organized
awareness and outreach programs on mushroom cultivation, benefiting 50 participants, including
students and local people.

To complement this effort, the Department of Botany has been maintaining one unit for
mushroom cultivation since 2019, consisting of 3 tiers with 3 racks each, with a total capacity of
about 24 poly bags per rack. Additionally, in 2023-24, another 3 tiers with 3 racks will be added.
To further support mushroom cultivation, the college will open a new unit for practicing
mushroom cultivation on a regular basis starting from the upcoming admission year 2024-25.

This practice became an instant success since it produced about 25 kg of mushrooms and
earned Rs. 5000 with Rs 200/kg. From the total money earned, Rs. 2000 was allocated to the
college fund through the Principal and the rest of the amount has been utilized for the
Department of Botany for further better initiatives.
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The objective of mushroom cultivation can be summarized as follows:

|. Commercial Production: To cultivate mushrooms on a large scale for commercial purposes,
ensuring a steady supply to meet market demand.

2 Nutritional Value: To produce a nutritious food source rich in protein, fiber, vitamins, and
minerals.

3. Economic Viability: To create a profitable venture by utilizing limited resources efficiently.

4. Utilization of Agro-waste: To utilize agricultural waste such as straw, sawdust, or spent
compost, turning it into a valuable product.

5. Medicinal Purposes: To cultivate medicinal mushrooms known for their therapeutic
properties, contributing to human health and wellness.

6. Sustainable Agriculture: To promote sustainable agricultural practices by recycling organic
waste into a high-value product.

7. Employment Generation: To create employment opportunities, especially in rural arcas,
through mushroom cultivation and its associated activities.

8. Crop Diversification: To diversify agricultural activities and reduce dependency on traditional
crops, thereby mitigating risks associated with mono-cropping.

9. Income Generation for Small Farmers: To provide an additional source of income for small-
scale farmers with limited land and resources.

10. Research and Development: To (acilitate research and development in mushroom cultivation
techniques, genetics, and product development for continuous improvement and innovation in
the industry.

The key aspects of mushroom cultivation:

Substrate Preparation: Substratc preparation is crucial for providing the necessary nutrients for
mushroom growth. Different types of mushrooms require different substrates. For example:

_ Button mushrooms (Agaricus bisporus) typically grow on composted agricultural byproducts
like straw, manure, and gypsum.

- Oyster mushrooms (Pleurotus ostreatus) can grow on a variety of substrates including straw,
sawdust, coffee grounds, and agricultural waste.

Inoculation: Inoculation is the process of introducing mushroom spawn (mycelium) to the
prepared substrate. Different methods of inoculation include:

- Grain spawn: Mycelium grown on grains like rye or millet. This is commonly used for button
mushrooms and shiitake mushrooms.

- Sawdust spawn: Mycelium grown on sawdust, often used for oyster mushrooms.
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- Liquid culture: Mycelium suspended in a liquid medium, used for inoculating large quantities
of substrate.

Incubation:

- After inoculation, the substrate is placed in a warm, dark environment to allow the mycelium to
colonize the substrate. This process can take several weeks, depending on the type of mushroom
and the temperature.

Fruiting:

- Once the substrate is fully colonized by mycelium, it is moved to a fruiting chamber where
conditions are optimized for mushroom formation. This typically involves:

- Lowering the temperature to stimulate fruiting,

- Increasing humidity to promote mushroom growth.

- Providing fresh air exchange to remove carbon dioxide and introduce oxygen.
Common Challenges:

- Contamination: Contamination by bacteria, molds, or other fungi can compete with the
mushroom mycelium, leading to poor yields or total crop loss. Proper sterilization or
pasteurization of the substrate can help prevent contamination.

- Pest Infestation: Insects and other pests can also damage mushroom crops. Proper sanitation
and pest management practices are important for preventing infestations.

- Environmental Control: Maintaining optimal temperature, humidity, and air exchange in the
growing environment is essential for successful mushroom cultivation. Variations in these
factors can lead to poor yields or slow growth.

Mushroom cultivation requires attention to detail and careful monitoring of growing
conditions throughout the entire process. With proper care, it can be a rewarding and profitable
venture.

1. Economic Impact:

- High Market Demand: Mushrooms have a high market demand due to their unique taste,
nutritional value, and medicinal properties. The increasing demand for mushrooms in the food
and pharmaceutical industries ensures a steady market for mushroom growers.

- High Profit Margin: Compared to many other crops, mushroom cultivation offers a high-
profit margin. With proper management, mushroom cultivation can generate substantial income
for farmers.

- Quick Turnaround: Mushrooms have a short cultivation period compared to many other
crops. Depending on the variety, mushrooms can be harvested within a few weeks of planting,

allowing for quick returns on investment.
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2. Environmental Benefits:

- Utilization of Agro-waste: Mushroom cultivation can utilize various agricultural wastes such
as straw, sawdust, corn cobs, and cotton wastes. This helps in the efficient disposal of agro-
waste, reducing environmental pollution.

- Carbon Sequestration: Mushroom cultivation contributes to carbon sequestration by utilizing
agricultural residues that would otherwise decompose and release greenhouse gases into the
atmosphere.

3. Nutritional Value:

- High Nutritional Content: Mushrooms are rich in proteins, vitamins (especially vitamin D).
minerals, and dietary fibers. They are low in calories, fat, and cholesterol, making them an ideal
food choice for health-conscious consumers.

- Medicinal Properties: Certain mushroom varieties such as Shiitake, Reishi, and Maitake have
medicinal properties and are used in traditional medicine to boost the immune system, reduce
inflammation, and fight cancer.

4. Employment Generation:

- Creating Job Opportunities: Mushroom cultivation provides employment opportunities,
especially in rural areas, where other employment options may be limited. From farm labor to
marketing and distribution, mushroom cultivation supports various jobs along its value chain.

5. Scalability and Adaptability:

- Suitable for Small Scale and Large Scale Production: Mushroom cultivation can be practiced
on a small scale by individual farmers or on a large scale by commercial enterprises, making it
accessible to a wide range of growers.

- Adaptable to Different Agro-climatic Conditions: Mushrooms can be cultivated in a wide
range of agro-climatic conditions, making it suitable for cultivation in different regions across
the globe.

The success of mushroom cultivation is evident from its cconomic profitability, environmental
sustainability, nutritional value, employment generation, scalability, and adaptability. With
increasing consumer awareness about the health benefits of mushrooms and their diverse
applications, mushroom cultivation is poised to continue its growth trajectory in the agricultural
sector.

The problems encountered in mushroom cultivation along with the resources required:
1. Contamination:
- Problem: Fungal, bacterial. or viral contamination can affect mushroom growth,

- Resources Required:
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- Sterile environment (clean room, laminar flow hood)
- Sterilization equipment (autoclave, pressure cooker)
- Clean water
- Disinfectants (e.g., hydrogen peroxide, bleach)

2. Climate Control:

- Problem: Mushrooms require specific temperature and humidity conditions for optimal
growth.

- Resources Required:

- Temperature control equipment (heaters, coolers)

- Humidifiers

- Thermometers and hygrometers

- Climate-controlled growing rooms or chambers
3. Substrate Preparation:

- Problem: Substrate must be prepared to provide the necessary nutrients for mushroom
growth,

- Resources Required:
- Substrate materials (straw, sawdust, compost)
- Pasteurization or sterilization equipment
- Mixing equipment (compost turner, mixer)
4. Pest Control:
- Problem: Pests such as mites, flies, and nematodes can damage mushrooms.
- Resources Required:
- Pest control methods (biological, chemical, cultural)
- Monitoring equipment (traps, sticky pads)
5. Disease Management:
- Problem: Mushroom diseases such as molds, rots, and viruses can impact yield and quality.
- Resources Required:
- Disease-resistant mushroom strains
- Sanitation practices
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- Fungicides and other disease control measures
6. Labor Intensity:

- Problem: Mushroom cultivation can be labor-intensive, especially during substrate
preparation and harvesting.

- Resources Required:
- Skilled labor
- Automation and mechanization equipment (for larger operations)
- Training and education programs for workers
7. Market Demand and Price Fluctuations:
- Problem: Market demand for mushrooms caﬂ fluctuate, affecting prices and pfoﬁtability.
- Resources Required:
- Market research and analysis
- Diversification of products (e.g., fresh mushrooms, processed products)
- Marketing and sales strategies
8. Regulatory Compliance:

- Problem: Mushroom cultivation is subject to regulations regarding food safety and
environmental impact.

- Resources Required:

- Compliance with food safety standards (HACCP, GMP)

- Environmental impact assessments

- Permits and licenses
9. Energy Costs:

- Problem: Energy costs for climate control, sterilization, and lighting can be significant.

- Resources Required:

- Energy-efficient equipment

- Alternative energy sources (solar, biomass)

- Energy management strategies
10. Water Usage:

- Problem: Mushrooms require high humidity levels, leading to significant water usage.
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- Resources Required:
- Water storage and recycling systems
- Irrigation systems

- Water conservation practices

These are some of the problems encountered in mushroom cultivation along with the resources
required to address them.

Drying of paddy grains for spawn preparation

Seeding of spawns on paddy straw bed for cultivation

Preparation of commercial spawns from mother spawn
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