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INTRODUCTION 

 

Mushroom cultivation, an important component of modern 

agriculture that offers significant opportunities for 

sustainable income generation, waste recycling and rural 

employment. Mushrooms are edible fungi that can be 

cultivated on a variety of agricultural and agro-industrial 

residues such as paddy straw, wheat straw, maize residues, 

sawdust, cotton waste and other lignocellulosic materials. 

Unlike conventional crops, mushroom production does not 

require large areas of fertile land and can be practiced in 

small rooms, sheds or other protected structures. 

Mushrooms are valued for their high nutritional 

quality, containing proteins, dietary fibre, vitamins, 

minerals and bioactive compounds. Species such as oyster 

mushroom (Pleurotus spp.), Button mushroom (Agaricus 

bisporus) and milky mushroom (Calocybe indica) have 

considerable potential for commercial cultivation under 

different climatic conditions. 

One of the major advantages of mushroom culture 

is its contribution to the circular economy. Agricultural 

residues that might otherwise be burned, discarded or left to 

decompose can be converted into valuable food through 

mushroom cultivation. After harvesting, the spent 

mushroom substrate can be utilized as organic manure, 

compost, vermicompost or soil amendment, thereby 

returning nutrients to agricultural systems and reducing 

waste. 

Mushroom cultivation can therefore be viewed as a 

form of “sustainable wealth”, where low-value biomass is 

transformed into nutritious food, employment and 

economic returns. It requires comparatively low land 

investment, can generate income within a relatively short 

production cycle and provides scope for value addition 

through products such as dried mushrooms, mushroom 

powder, pickles, soups, snacks and ready-to-cook products. 
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Mushroom enterprises can strengthen rural 

livelihoods by creating opportunities across the 

value chain, including spawn production, 

substrate preparation, cultivation, harvesting, 

processing, packaging and marketing. With 

appropriate technical training, quality spawn, 

hygienic production practices, efficient water 

and energy use, and organized marketing, 

mushroom culture can become a viable 

enterprise for sustainable rural development. 

 

 
 

Indoor Cultivation Room Design  
 

For small-scale and semi-commercial 

mushroom production, cultivation is generally 

carried out in enclosed indoor rooms adapted to 

maintain hygienic and stable environmental 

conditions. The walls and floors of the 

cultivation room should be constructed using 

smooth and washable materials to facilitate 

regular cleaning and disinfection practices, 

thereby minimizing contamination from 

competing microorganisms. The room should 

be protected from direct sunlight because 

excessive heat and light negatively affect 

mycelial colonization and fruit body 

development. Adequate ventilation is essential 

to ensure continuous fresh air exchange and 

prevent excessive accumulation of carbon 

dioxide generated during mushroom growth. 

Ventilation openings should preferably be 

covered with fine mesh screens to restrict the 

entry of insects and pests. Inside the cultivation 

room, racks or shelving systems are installed in 

multiple tiers to maximize vertical space 

utilization and increase production capacity per 

unit area. These racks facilitate systematic 

arrangement of substrate bags while allowing 

easy access for watering, monitoring, and 

harvesting operations. Humidity maintenance 

systems such as mist sprayers, foggers, or 

humidifiers are commonly installed to maintain 

suitable moisture conditions required for 

fruiting body development. 
 

Outdoor and Commercial Mushroom 

Growing Structures 
 

Large-scale commercial mushroom production 

requires specially designed cultivation houses 

capable of maintaining controlled 

environmental conditions throughout the 

cropping cycle. These structures are often 

constructed using locally available materials 

such as bamboo, wood, galvanized iron, or 

steel frames depending on economic feasibility 

and durability requirements. The structures are 

generally covered with polythene sheets, UV-

stabilized films, or shade nets to protect the 

crop from direct sunlight, rainfall, and sudden 

environmental fluctuations. The structural 

design must ensure proper insulation and 

maintenance of high relative humidity inside 

the growing chamber to support healthy 

mushroom development. Efficient ventilation 

systems are incorporated to maintain adequate 

air circulation and remove excess carbon 

dioxide, which can adversely affect fruit body 

formation and mushroom quality . Ventilation 

may be achieved naturally through strategically 

placed openings or mechanically through 
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exhaust fans and forced-air systems in 

advanced commercial units. The overall layout 

of the structure should also support efficient 

workflow, sanitation management, substrate 

handling, and harvesting activities to improve 

operational efficiency and reduce 

contamination risks. 
 

Environmental Control within the 

Cultivation Structure 
 

Environmental management within the 

cultivation structure is one of the most 

important factors influencing mushroom 

growth and yield performance. Different 

mushroom species require specific 

environmental conditions during spawn 

running and fruiting stages; therefore, precise 

regulation of temperature and humidity is 

essential. Temperature must be maintained 

within the optimum range suitable for the 

cultivated species because fluctuations can 

negatively affect mycelial growth, pinhead 

initiation, and yield quality. Relative humidity 

inside the cultivation chamber is generally 

maintained between 70 and 90 percent to 

prevent drying of the substrate and developing 

fruiting bodies. Most cultivated mushrooms 

require low-intensity or diffused light during 

fruiting, while excessive light exposure can 

increase internal temperature and reduce 

moisture levels. Continuous fresh air exchange 

is necessary to maintain oxygen availability 

and regulate carbon dioxide concentration 

within the growing environment. To achieve 

stable humidity conditions, water spraying 

systems, foggers, or automated humidification 

systems are widely used in mushroom 

cultivation units. Advanced commercial farms 

often utilize automated environmental control 

systems integrated with sensors to regulate 

temperature, humidity, and ventilation more 

efficiently. 
 

Arrangement and Placement of Mushroom 

Bags 
 

 Proper arrangement of mushroom substrate 

bags inside the cultivation unit is essential for 

maximizing space utilization, maintaining 

adequate air circulation, and minimizing 

contamination risks. Mushroom bags are 

generally arranged systematically on racks in 

horizontal and vertical rows to optimize 

production capacity while ensuring uniform 

environmental exposure to all substrate units. 

Adequate spacing between bags must be 

maintained to facilitate proper airflow and 

reduce excessive moisture accumulation that 

may encourage contamination and disease 

development. The arrangement should also 

allow easy access for crop monitoring, 

watering, harvesting, and removal of 

contaminated substrate bags. Proper spacing 

and systematic organization contribute to 

uniform mushroom growth and improved yield 

distribution throughout the cultivation area. In 

commercial cultivation systems, standardized 

rack dimensions and organized placement 

methods are commonly adopted to improve 

labor efficiency and simplify crop management 

practices.
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Mushroom Farming; 
 

Substrate Preparation 
 

The thing you do when you want to grow 

mushrooms is get the substrate ready. The 

substrate is like dirt for the mushrooms. You 

can use straw from rice or wheat or sawdust or 

old food that farmers do not need anymore. You 

cut the substrate into pieces and put them in 

water. This makes the substrate wet. Then you 

make it hot with water or steam to kill the tiny 

living things. You must get the substrate ready 

just right, so the mushrooms have a place to 

grow and get the food they need. Mushroom 

cultivation is, about giving the mushrooms 

what they need to grow, and it starts with the 

substrate. 
 

Spawning  
 

When we want to grow mushrooms, we need to 

do something called spawning. This is when we 

put mushroom seeds into the material that the 

mushrooms will grow in. The seeds have 

something called mycelium in them. This is 

what makes the mushrooms grow. We put the 

material and the seeds, in layers. We mix them 

together and put them in bags or special 

containers. If we spread the seeds around 

properly the mushrooms will grow evenly. We 

will get a better crop of mushrooms. 
 

Incubation  
 

The mushroom incubation stage is when the 

substrate with the mushroom material is kept in 

a room with the right temperature and humidity. 

The mushroom mycelium spreads through the 

substrate and forms a thick web. This 

incubation stage of the mushroom usually takes 

around ten to twenty days. It depends on what 

kind of mushroom it is. We need to check on 

the mushroom to make sure it does not get 

contaminated and that it grows healthy.  
 

Casing 
 

Some kinds of mushrooms like the button 

mushroom and the milky mushroom need a 

layer, on top after the substrate is fully covered 

with the mycelium. This special casing layer is 

usually made from a mix of soil and sand. It 

helps to keep the moisture in and supports the 

growth of the mushroom fruiting bodies. The 

casing layer also helps the air to get in and 

provides an environment for the mushroom to 

grow. 
 

Fruiting  
 

The Fruiting stage is when the mushrooms start 

to come out from the mycelium. For this to 

happen the environment needs to be just right 

with humidity, fresh air and some light 

depending on the type of mushrooms. At first, 

you see pinheads and then they grow into full 

mushrooms. You have to keep the conditions 

during the Fruiting stage, or you will not get 

good mushrooms. 
 

Harvesting  
 

You pick the mushrooms when they are the size 

and mature. This is usually done by hand by 

twisting or cutting them carefully, so you do not 
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hurt them. If you pick the mushrooms at the 

time they will taste, better be nicer to eat and 

you can sell them for more money. If you wait 

long the mushrooms will be too old and not as 

good. 
 

Hygiene and Maintenance  
 

You must keep everything clean when you are 

growing mushrooms. They might get sick. You  

need to clean the equipment make sure there is 

good air and check the environment all the 

time. If you do things properly you will get a lot 

of mushrooms. They will be good quality. The 

Fruiting stage and the way you take care of the 

mushrooms are very important, for a harvest of 

mushrooms. 

 

 

Post-Harvest Management and Storage 
 

Mushrooms are very fragile. They need to be 

handled with care after they are picked. This is 

because mushrooms are highly perishable, so 

we must take care of them right after we harvest 

them. When we first pick mushrooms, we must 

handle them, so we do not bruise them or hurt 

them in any way. We usually clean harvested 

mushrooms with a soft cloth or a soft brush to 

remove dirt and other things that might be, on 

them. We do not wash mushrooms because 

much water can make them go bad faster. We 

put mushrooms in bags or boxes that have holes 

in them so air can get in. This helps keep 

mushrooms fresh for a time. Sometimes we use 

a way of packaging that helps keep the air 

around the mushrooms just right and this can 

make them stay fresh even longer. To keep 

mushrooms fresh, we must store them in a 

place, around 2 to 4 degrees Celsius. This helps 

slow down the way mushrooms breathe and 

how fast bad things can grow on them. If we 

store mushrooms properly, they can stay fresh 

for days. When we need to move mushrooms to 

a place, we must use a special vehicle that can 

keep them cold. This helps make sure that 

mushrooms stay good while they are being 

transported. 
 

Diseases and Pest Management 
 

Mushroom cultivation is sensitive to diseases 

and pests. These diseases and pests can really 

hurt the yield and quality of the mushrooms. 

So, it is necessary to do things the way to 

prevent losses from diseases and pests in 

mushroom cultivation. Some common diseases 

that affect mushroom cultivation include mold 

and dry bubble disease. Green mold competes 

with the mushroom mycelium in mushroom 

cultivation. Dry bubble disease causes the 

mushrooms to become deformed. Then there is 

blotch, which is also a common issue in 

mushroom cultivation. It causes brown spots to 

appear on the mushrooms. Mushroom 
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cultivation can also be affected by pests like 

flies and mites and nematodes. These pests can 

infest the mushroom beds in mushroom 

cultivation and damage the crops. This does not 

reduce the yield of mushroom cultivation but 

also hurts the quality of the mushrooms. To 

prevent all these problems in mushroom 

cultivation it is essential to maintain hygiene 

and properly sterilize the substrates used in 

mushroom cultivation. Temperature and 

humidity levels should also be controlled in 

mushroom cultivation. Regular monitoring of 

the area where mushroom cultivation is taking 

place is necessary to detect signs of infection in 

mushroom cultivation. Using pest management 

techniques is a good way to ensure safe and 

sustainable production of mushrooms, in 

mushroom cultivation. This includes using 

biological control methods and minimizing the 

use of chemicals in mushroom cultivation. 
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