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“Oars alone can never prevail,  
To reach the distant coast, 
The breath of Heaven must swell the sail, 
Or all the toil is lost” 

- (William Cowper) 
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Mushroom is a wonderful gift of nature to the poor for its nutritional and economic 

security. This is evident from the fact that after a favourable shower of rain, mushroom appears on 

the thatched roof of poor people. Mushroom usually grows in such places which are domain of 

poor people. Mushroom convert agricultural waste, which are otherwise hardly usable into 

consumable protein rich biomass. It is the protein which is in the shortest supply to the poor diet 

and in this context mushroom serve as a protein supplement. The tradition of mushroom picking 

was also initiated by the poor tribals for their consumption as well as for fetching money. 

 Commercial production of edible mushrooms represents unique exploitation of the 

microbial technology for the bioconversion of the agricultural, industrial, forestry and house-hold wastes 

into nutritious food (mushrooms). Indoor cultivation of mushrooms, utilizing the vertical space, is 

regarded as the highest protein producer per unit area and time, almost 100 times more than the 

conventional agriculture and animal husbandry. This hi-tech horticulture venture has a promising scope 

to meet the food shortages, without undue pressure on land. Out of about 2000 edible fleshy fungi, 

called mushrooms, 20 types are being artificially cultivated and about 10 are being produced and 

marketed in the sizeable quantities. 

However, mushroom cultivation entered a new era with the advancement in biotechnology. 

Now, indoor cultivation of mushroom is a reality. It can be grown by anyone, anywhere and 

anytime. It occupies an important place on rich men’s dinner table due to its flavour delicacy and 

taste. Demand of mushroom exceeds its production and this resulted in higher price of mushroom 

in the market. Low purchasing capacity of poor men kept this valuable horticulture crop beyond 

their reach. Now, poor men do not have much time to act as a mushroom hunter. Thus, there is an 

immediate need to domesticate indoor mushroom cultivation among poor people. This is possible 

by making mushroom seed available at the doorsteps of each villager. Decentralization of 

mushroom seed production will help to achieve this goal, since mushroom seed production is both 

art and science so, certain infrastructure and trained person both are necessary.               
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Mushroom production represents one of the most commercially important steps towards 

diversification of agriculture based on microbial technology for large-scale recycling of agro-wastes in an 

agricultural country like India. It relieves the pressure on arable land, because its cultivation is indoors, 

and is also more suited to the women folk. Mushrooms supplement and complement the nutritional 



deficiencies and are regarded as the highest producers of protein per unit area and time. Mushrooms are 

also important foreign exchange earners (Rai, 2007). 

Food and Agriculture Organization (FAO) has recommended mushrooms as a food item 

contributing significantly to the protein nutrition of the developing countries like India, which depend 

heavily on the cereal diets. In India, small efforts on mushroom research and development were initiated 

in the early sixties but their impact was perceptible only in late 80's and 90's after the establishment of 

the National Research Centre for Mushroom and the All India Coordinated Mushroom Improvement 

Project, when both horizontal  & vertical growth in mushroom productivity and production were noticed. 

During the last decade several medium to large sized integrated mushroom units have "mushroomed 

up" in different states of the country contributing to the increase in the production. In fact, the total 

registered capacity of the organized sector today is already touching 70,000 tonnes per annum, while in 

unorganized sector also, more and more small and seasonal growers are taking up this cash crop to 

augment their family income resulting in total production of about one lakh tonne per annum. It is obvious 

therefore, that to sustain and maintain the growth rate of this non-traditional cash crop, concerted R&D 

efforts would be needed in the coming years. Also, to make the Indian mushroom industry competitive 

in the world market, country's research capabilities and technological expertise will need to be brought at 

par with other mushroom growing countries, which can be achieved only by proper planning and 

implementation of requisite futuristic programmes. 

Endowments with respect to abundant and cheap raw materials, low cost labour and varied agro-

climate for production of various mushrooms may make India a future mushroom exporter both in form 

of quantity & diverse food. However, against world production of about 12 million tons, India's present 

contribution is meager 1,00,000 tons but the way the commercial units and unorganized mushroom 

growers are coming up, our production is likely to touch 20 lakh tons in 2025  (Tewari et al., 2007).  

 

International Mushroom Production Scenario  

Mushroom farming today is being practiced in more than 100 countries and its production is 

increasing at an annual rate of 6-7%. In some developed countries of Europe and America, mushroom 

farming has attained the status of a high-tech industry with very high levels of mechanization and 

automation. While the European countries together still lead in the production of mushroom, closely 

followed by China, the United States is the largest consumer of this protein-rich delicacy. Mushrooms 

are grown indoors mostly in a tier/rack system and as such the term area does not apply to this commodity. 

The productivity and production are measured in terms of per unit weight of the substrate (compost). 



About 96 % is contributed by Europe, America and East Asia. to world mushroom production. 

Important reason for the concentrated mushroom production in American and European countries is 

that six countries, called G-6, belonging to these regions, consume about 85% of world production. 

With the rise in the income level, the demand for mushrooms is bound to increase in other parts of the 

world as well. China has been producing mushrooms at very low costs with the help of seasonal 

growing and the state subsidies and dumping the potential markets in the world with processed 

mushrooms at costs not remunerative to the growers in other mushroom producing countries. The ranking 

of mushroom production world-wide is 

button (31%), shiitake (24%), oyster (14%), 

black ear mushroom (9%), paddy straw 

mushroom (8%) and milky/ others (the rest). Per 

capita consumption in these countries is very 

high (2 to 3 kg) as compared to 20-25 g in 

India. It is known that mushroom consumption 

increases with the increase in the income level 

of people 

 

Domestic Mushroom Production Scenario  

In India, mushroom is a unique non-traditional horticultural cash crop grown indoors, both as a 

seasonal crop and round-the-year under the controlled environmental conditions. Exact statistics 

about the production and productivity of mushrooms in the country is not available as the mushroom 

production systems are mixed type i.e. both seasonal farming as well as high-tech industry. Mushroom 

production in the country was started very late in the 70s but growth rate, both in terms of productivity as 

well as production has been phenomenal. In seventies and eighties button mushroom was grown as a 

seasonal crop in the hills, but with the development of the technologies for environmental controls and 

increased understanding of the cropping systems, mushroom production shot up from mere 5,000 tons in 

1990 to 1,00,000 tons in 2006. Commercially grown species are button and oyster mushrooms, 

followed by other tropical mushrooms. The concentrated areas of production in India are the 

temperate regions for the button mushroom, tropical and sub-tropical regions for oyster, milky, paddy 

straw and other tropical mushrooms. Two to three crops of button mushroom are grown seasonally in 

temperate regions with minor adjustments of temperature in the growing rooms; while one crop of 

button mushroom is raised in North Western plains of India seasonally. Oyster, paddy straw and 

milky mushrooms are grown seasonally in the tropical/subtropical areas from April to October. The 

areas where these mushrooms are popularly grown are Orissa, Maharashtra, Tamil Nadu, Kerala, A. 

Source: Vision -2025, NRCM, ICAR (2007) 



P., Karnataka and North Eastern region. Some commercial units are already in operation located in different 

regions of our country and producing the quality mushrooms for export. Present production of white 

button mushroom is about 85,000 tons and the production of other mushrooms is about 15,000 tons.  
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Mushrooms are of invaluable help to anyone capable of benefiting from their biological 

properties. The benefit is derived by mushroom collector/cultivator either by fetching money 

through sale in the market or reducing the protein bill of home. Some of the important use of 

mushroom cultivation is listed below: 

1. Nutritional and Medicinal Values: 
 

Besides being delicious mushrooms are also known for their nutritional and medicinal 

values. It is also called white vegetable or “boneless vegetarian meat”. They contain ample 

amounts of protein, vitamins, fibres and minerals. Nutritional index values, essential amino acid 

index values, amino acid score values etc place mushroom very close  

to meat. Mushroom contains 20-35 % protein (dry weight basis) which is higher than those of 

vegetables and fruits and is of superior quality. They are rich in lysine and tryptophan, the two 

essential amino acids which are deficient in grains. They are a low calorie food with very little fat 

(0.3%) and sugars and without starch and cholesterol. However ergosterol present in mushroom 

are converted into vitamin D by human body. The carbohydrate is only 4.5 – 5% and that too is not 

in the form of starch rather than in the form of glycogen, chitin and hemicellulose. The fibre 

content is very high in mushroom. They are also a good source vitamin B complex (thiamine, 

riboflavin, niacin, folic acid and vitamin B12), potassium and iron. In mushroom 

potassium:sodium ratio is very high which is ideal for patients of hypertension. It is considered as 

a good diet for diabetic patient. 

Recent researchers have confirmed the medicinal value of mushroom. It is now accepted 

that mushroom eaters develop resistance to many types of infection (including viral), cancer, joint 

pains, heart ailments and many other chronic diseases. Some mushroom extracts induce formation 

of interferon, a diffuse mechanism against viral infection and have hypocholesteroemic activity 

(lowering cholesterol levels). Ganoderma spp., Lentinus edodes, Pleurotus spp., Coriolus spp. and 

Schizophyllum spp. are well known example of medicinal mushrooms. 

 
 
 
 



2. Other Value Added Products: 
  

Mushrooms are also utilized to derive value added products. Hats, hand bags, picture 

frames and various article of dress are manufactured from swde like material derived from Fomes 

fomentarious and Ganoderma applanatum. Daedalea quercina is used as a shampoo for men as 

well as horse. Many natural dyes are also derived from mushroom. Inky cap mushroom Caprinus 

comatus is very deliquescent &soon becomes black liquid which can be used for writing purposes. 

Some species are used as flowering pot, some emit light and some have hallucinogenic property. 

 

3. Processing of Agro – Waste: 
 

Mushroom cultivation offers attractivem prospects 0f profitably converting lignocellulosic 

residue from agricultural fields forests and industry into protein rich biomass.  stimates have been 

made as to the amount and quantity of mushroom that could be produced if even ¼ th of the cereal 

straw were used to grow mushroom and it was calculated that approximately 125 metric tones of 

fresh mushroom could be produced annually. This would have provided each person in India with 

145 gm of fresh mushroom. Such processing of agro-waste not only reduces environmental 

pollution but the by-product of mushroom cultivation was also observed to be a good source of 

manure, animal feeds and soil conditioner. 

 

4. Employment Potential : 
 

Mushrooms have a huge domestic and foreign market. Mushroom cultivation will 

be very profitable entrepreneurship. It can provide self employment opportunity to large 

number of unemployed youth, farmers and specially the woman entrepreneurs. The 

employment opportunity in these 

hard days when there is job scarcity, 

the people can get themselves trained 

on mushroom cultivation or 

mushroom seed production to earn 

their livelihood. Even ladies can do 

this type of business and may 

perform in their house to generate 

more money and improve their 

socio- economic conditions. This 

way the women will get recognition 

Source: Vision -2025, NRCM, ICAR (2007) 



in the society and will certainly get the confidence to stand somewhere to make a position 

of their own. Mrs. al Muni Devi is one such landless labour of Azad Nagar village on the 

outskirts of Bihar gets net profit in a year is Rs 19,000 without any major investment. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A  CLOSE – UP  VIEW  OF  MUSHROOM 
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  Mushroom has got a place in all religious books. According to Greek or roman myth “Mushroom 

sprang from a stroke of lightening”. Hindu believed it as a sexual product of lightening and the earth. Some 

also considered it as a flower of Ishwar. Mushroom is a dish of Jannat for Islamic people. 

 

There are different opinions regarding the coining of the term “Mushroom”. In Greek, the term 

“Mushroom” was derived from the word “Sphonggos” which referred to the sponge like structure of some 

of the species. It is also thought to be derived from French word “mousseron”. 

 

In India mushroom is known by various names like khumbhi, gobarchatta, bhumiphor etc. The Hindi 

term khumbhi has been originated from Sanskrit word “ksumpa”. The local name “gobarchatta” is assigned 

due to its habitat and chatra like structure.Since some of its species come out by breaking the soil layer so it 

is also known as ‘Bhumiphor’. 

Mushroom farming in India is hardly four decades old. However the possibilities of  mushroom  

industry in India by cultivation was visualized by Dr. S.R. Bose (1921), Dr. Bose was successful in 

culturing two agarics on a sterilized dung medium. The paddy straw mushroom was introduced in Tamil 

Nadu by the end of 1943 by Dr.Thomas team. The first serious attempt on cultivation of button mushroom 

was initiated in 1986 by the ICAR with its nucleus at Solan (Himachal Pradesh). Govt. of India have 

established spawn production laboratory and financing scheme for imparting training on mushroom seed 

production and mushroom cultivation techniques at Rajendra Agricultural University, Pusa (Bihar). Indian 

Council of Agricultural Research, the apex body for agricultural research and education in the country, 

established the National Centre for Mushroom Research and Training (NCMRT) on 8th June 1983 (now 

National Research Centre for Mushroom, NRCM) at Solan, Himachal Pradesh, with a mandate to carry out 

research, training and extension on all aspects of mushrooms in the country. In the same year SOLAN was 

declared as “Mushroom city of India.” 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
        

MUSHROOM  BIOLOGY &  MORPHOLOGY 
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Mushroom is a fruiting body of fungi belonging to sub division Ascomycotina and Basidiomycotina. 

They lack chlorophyll and depend on organic matters for their nutrition. They grow saprophytically on 

various substrates or parasitically and symbiotically on or with other plant\organism. Mushroom have two 

portions one is fruiting body and other one is thread like structure extensively growing in substrates as roots 

of higher plants known as mycelium, which is responsible to transmit nutrients for fruiting bodies. Fruiting 

bodies varied in shape size. Same sporophores are stalked and some are sessile. 

On the basis of fruiting body formation mushroom are classified into two categories: 

1. Mushroom epigious - These form their fruiting bodies entirely above  the surface of substratum. Most 

of the cultivated mushrooms belong to this category. 

2.  Mushroom hypogeous – These mushroom grow below the substratum or fruiting bodies develop 

under ground. 
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A typical mushroom fruiting body can be divided into: 

 

·  The Cap or Pileus : This is an important part of mushroom, may be thick, fleshy membranous or 

corky with great variation in size, shape and colour (milky white, white, red, pink brownish etc.) and 

with smooth, rough, scaly or hairy surface.  

 

·  The Gills or Lamellae : Gills are a slit structure situated inside the pileus starting from apex of 

stalk and radiate towards the margin of cap. These gills bear spores on their surface and corresponding 

the colours to that of spores. Some time gills are free (not attached with stalk). When these gills are 

attached with stalk they are known as adnate. 

 

·  The Veil : A thin membraneous tissue covered the gills in young fruiting bodies from the margin of 

cap to the stipe is known as veil. 

 



·  The stipe or stalk : This structure supports the cap, it may be present or absent depending upon the 

genus of mushroom. In most of the cases it is centrally attached with cap. Some time it may be lateral 

solid or hallow. 

·  Volva : In most of the varities entire fruiting body prior to differentiation is covered with a universal 

veil, with the development of fruiting body this veil breaks and it remains attached at base forming cup 

like structures at the base of stalk. Its presence or absence is an important factor in classification of 

mushroom. 

·  Annulus : A ring like structure on the stalk is known as annulus. This structure also plays an 

important role in catgorisation of mushroom. 

 

 
 
 
 
 
 
 
 
 
 
 
                         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           

 
 
 
 
 
 

 
 

Agaricus  campestris : common field mushroom. 



LIFE HISTORY OF MUSHROOM 
 

Agaricus campestris is the common field mushroom that is found growing in areas having 

decaying organic matter in fields, manure heaps, forest floor etc. The fungus is saprotropic. It 

has two parts, underground microscopic assimilative part and above ground reproductive part or 

basidiocarp. The latter is edible. The mushroom begins its life history as small short lived 

primary mycelium. It develops from gemiination of a basidiospore. It has uninucleate or 

monokaryotic cells. Generally primary mycelium is heterothallic with two mating types, (+) and 

(-), without any morphological dfctiiction between two. Distinct sex organ are also absent 

Somatogamy occurs in which ordinary somatic cells take part in sexual reproduction. Whenever 

primary hyphae of opposite strains happen to come in contact,two cells in the region of contact 

fuse. It accomplish plasmogamy or fusion of two cytoplasm. This produces a fusion cells having 

two haploid nuclei (n+n). It neither belongs to haplophase (In) nor diplophase (2n) but initiate a 

new phase called dikaryophase (n+n). By its growth and division, the fusion or first dikaryotk; 

cell produces an extensively branched and perennial secondary mycelium. Secondary mycelium 

continues to grow and extend with time Basidiocarp grow over it. Therefore, secondary 

mycelium fe also called SPAWN. Beside having dikaryotic cells, the cells of secondary 

myceliumpossess dolipore septa and clamp connection. Seco ndary mycelium may produce 

chlamydos pores and arthrosp ores for multiplication. Fragmentation is also common. 

GRAPHIC LIFE HISTORY OF AGARICUS  
 

Primary mycelium (+)  
 
 
Basidiospores (n) 

 
 
Primary mycelium (-)  

 
 

Somatogamy 
 
 

Meiosis      Secondary mycelium (n+n) 
 
 
 

Kaiyogamy in young b asidium (2n)  Button stage 
 
 

Probasddimi (n+n)    Basidiocarp 



 

 

 
       

DIFFERENT TYPES OF MUSHROOM  
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Mushrooms are of invaluable help to any one capable of benefiting from their biological properties. 

The benefit is derived by mushroom collector/cultivator either by fetching money through sale in the market 

or reducing the protein bill of home. There are various types of mushroom cultivated. 

 
AMONG THE CULTIVATED TYPES 
   
Agaricus  bisporus  (Button Mushroom) 

 
Agaricus bisporus is one of the most common cultivated mushrooms. It grows at a temperature of 

14-18°c. Its cultivation is more popular in temperate areas of the world. In India, this mushroom is grown on 

hills all the year round and in northen plains during winter under seasonal growing conditions. It grows on 

compost prepared from wheat paddy straw. 

 
Pleurotus spp. (Oyster Mushroom ) 
 

The cultivation technology of this type of mushroom is different from button mushroom. In case of 

Oyster mushroom cultivation, there is no need of composting of substrate. It grows directly on various agro-

waste by making them free from germs with the help of physical / chemical treatments. Different types of 

cultivation systems are existing at different places such as: bag cultivation system, cylindrical block 

system, pressed block system etc. 

 
Calocybe indica (Milky white Mushroom ) 
 

Calocybe indica was reported for the first time from India in 1974. It grows in nature on humus soil 

under the road side trees or in forests. Its artificial cultivation technique has been perfected and has been 

adopted by farmers in Tamil Nadu and Karnatka. It can be cultivated on wheat/paddy straw at temperature 

around 35°c. 

 
Lentinula edodes  (Shittake Mushroom ) 
 

This is a medicinal mushroom being cultivated at large scale in the country like Japan, China etc. 

NRCM has developed the cultivation technology of Shittake mushroom. ICAR has achieved success in 

growing shitake mushroom on artificial wood log made of saw dust. The technology is in its final stage. 

 

 

 



Auricularia  spp  (Black ear mushroom) 
 
The black ear mushroom can be grown on wheat or paddy straw. Fruiting of this mushroom occurs 

at 25°c and 85-95% rh. Average yield of this mushroom is 800-1200g fresh mushroom per kg of dry straw. 

 
Volvariella spp. (Paddy straw mushroom) 

 
Paddy straw mushroom grows best on paddy straw. It requires a temperature of 30-35°c and 

85-95% RH for fruiting. The surface of its cap is soft and smooth in texture. The colour of fully grown 

pileus is grayish white with a reddish tinge. 

 

 
                                   

WILD  - MUSHROOM  
 
 

AMONG THE WILD TYPES 
 

MORCHELLA spp. 
 
This is the most prized mushroom which is presently collected from the wild in high hills of J&K, 

H.P. and Uttaranchal and sold in the market on premium price. Most of it is exported to European countries. 

Extensive research is going on to domesticate this mushroom. 

 

BOLETUS 
 

It has central stipe with fleshy cap whose lower surface is composed of a vast number of pores and fine 

tubules & is found in the woods. Some of these can reach a diameter of 2 ft & weigh 3 kg and have 

impressive colour and texture. Most of the Boletus spp. are edible. 



 
CANTRARELLUS 

 
A very popular edible fungus which forms a funnel shaped fruit body with distinct wrinkles or ridges on the 

under surface. It lacks true gill and is found in damp, mossy woodlands, either in pine or deciduous. 

 
TUBER 

 
These are found in deciduous woods and have a distinctive aromatic smell and have good commercial value. 

The size may vary from the size of a walnut to that of a potato. Most of them are edible. 
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SPAWN: INITIATOR OF MUSHROOM – CULTIVATION  

SPAWN OF MILKY WHITE MUSHROOM  
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Mushroom seeds are also known as spawn and are comparable to the seeds of agriculture, which grow into 

crops. A pure spawn consists of aseptically grown young mycelium impregnating substrates. Precisely, 

vegetative growth of mushroom fungi should be called as mycelium and the material used for seeding or 

spawing the substrates as spawn. The quality of spawn plays an important role in the success of mushroom 

cultivation. Its production techniques traveled a long journey; start with the use of horse dropping 

containing living mycelium to perlite spawn (Lemke, 1972). The introduction of grain spawn (Sinden, 1932) 

achieved a new popularity during recent years. The grains used for spawn making include wheat, rye, 

sorghum, cotton seed, jowar, bajra, hulled grains etc. Spawn produced on the smaller grains gives better 

yield for the simple reason that for the same weight there are more grains and therefore more points of 

contact for inoculum. The larger grain carry a greater reserve of food material per grain for mushroom 

mycelium so the spawn prepared with larger grains can withstand adverse conditions such as poor 

composting etc. The grain spawn has many advantages like easier to plant, faster run and early mushroom 

crops which resulted saving of time and labour cost. However, grains spawn is very sensitive and having 

shorter shelf life. For the spawn production, besides substrates, another key factor is the selection of good 

strain. The colour of the spawn should be white. Presence of green, pink, black or yellow coloration denotes 

contamination. 

 
PROTOCOL:  
 
Multiplication of targeted mushroom strain on grain for getting starter spawn 
 
·  Healthy and fresh seeds were selected. 

·  Thoroughly washed and seeds floating in water were removed. 

·  Seeds were boiled in water for 10-15 minutes or until they become soft and expanded but not be 

splitted or broken. 

·  Excess water was drained off by placing on a wire net but about 45- 60 % moisture was retained. 

·  The grain was spreaded on white cotton sheet and cooled.  

·  The grain was mixed with 2% CaCo3 and 4% CaSO4.2H2O (gypsum) on dry weight basis. 

·  The treated grains were placed in a culture vessel (flask, bottle etc). 

·  The culture vessel was plugged. 

·  It was sterilized at 121°c for 60-90 minutes. 



·  The vessel was taken out from autoclave/pressure cooker and shaked properly to avoid clump 

formation. 

·  The bottle was transferred in inoculating room. 

·  Few grains were transferred from bottle to agar slant containing seven days old fast growing targeted 

strains aseptically. 

·  The slant was incubated at 25+2°c in an incubator and the grains were allowed to be heavily 

colonized by mushroom mycelium. 

                                              

Such culture is known as starter culture or master strain. Such spawn must be used within five week or it can 

be stored at 4°c for several weeks.  
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The producing of mushroom involves the following basic steps: 
           
Composting: 
       
Compost is the substrate on which mushroom grows. The biochemical activities of a number of 

microorganisms make the substrate selective for the growth of mushroom. The process of compost making 

is called composting.  

Spawning: 
          
It means planting mushroom mycelium, growing on a suitable substrate, in the compost. Spawn is especially 

grown on wheat or sorghum grains in specialized spawn laboratories. 

Casing: 
          
Casing means covering the compost with a thin layer of soil or soil like material after the spawn has spread 

in the compost. Casing soil of 1.5” thick is placed on the mycelial top. Soil has been the universal casing 

material. 

Mushroom crop management: 
            
The major physical factor affecting mushroom crop is temperature, humidity, light, CO2, pH. Beside these 

factors, mushroom crop is also infested by pests and disease. By proper management of these factors, one 

can get a better crop of mushroom. 

 
 



Harvesting: 
 
When mushroom begin to form, first as a primordial, then develop into button (Agaricus) or into umbrella 

like (Pleurotus). Agaricus and Volvariella are usually picked at the button stage while Pleurotus  and 

Auricularia are picked once the fruit has opened. 

 

Preserving/Storage: 
 
The mushroom should be stored at 4°c in a refrigerator for a few days to avoid the quality deterioration. 

However, the approaches in these steps differ for different mushroom varieties. 

      
 
 
 

 
           
 
 
 
 
 
 

WILD / POISONOUS MUSHROOM 
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Mushrooms are of invaluable help to anyone capable of benefiting from their biological properties. 

The benefit is derived by mushroom collector/cultivator either by fetching money through sale in the market 

or reducing the protein bill of home. Mushrooming was ardently indulged in several countries of world 

including India. A drawback of such mushroom picking, however, is the risk of one’s life as shown by the 

growing number of cases of poisoning by mushroom species. There is no visible sign/morphological 

features of any mushroom nor there any thumb rule which indicates whether or not a given natural isolate is 

toxic. However, certain criteria are proposed on experience rather than scientific backing. The belief that 

edible mushrooms pilled off easily and do not change a silver spoon black while cooking is incorrect in case 

of Amanita phalloides, a highly poisonous mushroom. It was also suggested that brightly coloured 

mushrooms were poisonous but Pleurotus djamor have bright pink colour but quite safe to eat and “Death 

cap”(Amanita phalloides), “fool’s mushroom” (Amanita verna) and “Destroying angel” (Amanita verosa) 

are completely white but deadly poisonous. The innocence of mushroom also depends on the way of its 

consumption. Some are harmful only when consumed raw (Clitocybe nuda), some are harmful unless 

cooked thoroughly (Gyromitra esculenta), some are poisonous when consumed with alcoholic beverages 

(Coprinus atramentarius) and some are poisonous when consumed in large quantities (Verpa bohemica). 

                                              

Thus, it was felt to develop inexpensive mushroom cultivation technology for eradicating such risk. 

Such technology for button, oyster, milky, paddy straw mushroom and other edible mushrooms are 

developed by biotechnologists. Today’s mushrooms can be grown by anyone, anywhere and at anytime. The 

cultivation of edible mushrooms can solve several problems of our age like nutritional, disposal of waste, 

employment generation, and organic fertilizer for organic farming etc. 

 

 
 
 
 
 
 
 
 
 
 
 



 

 
                  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CULTIVATION OF MILKY- WHITE MUSHROOM 
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Milky mushroom has immense potential of production for the plain region of India due to its better 

temperature tolerance. It is also commonly known as ‘Dudh chhatta’. It can be cultivated comfortably at 30-

35°c. The cultivation process does not require composting of the substrate. The cultivation can be started 

just after completing the Oyster mushroom production i.e. from April to August. It has milky white 

sporophore and large sized fruiting bodies with delicious flavour. This mushroom can be best fitted in relay 

cropping when no other mushrooms can be grown at higher temperature with more than 50% biological 

efficiency. Though, paddy straw mushroom has better temperature tolerance ability than milky mushroom 

but its biological efficiency is very poor. Milky mushroom has a long shelf life. 

 
PROTOCOL 
 
Recommended dose                     :   2% on dry weight basis of substrate. 

Cultivation cycle                          :   March to September 

Supplementation of substrate       :   Wheat bran + pigeonpea dal powder  

                                                               (10% on dry weight basis ) 

Substrate treatment                      :   C old water treatment (6-8hrs.) and hot  

                                                               Water treatment (100°c for 60 min.) 

Suitable substrate                          :   Paddy straw 

Biological efficiency                     :   50 – 70 % 

Spawning technique                      :  Mixed or layer spawning 

Common comtaminants                :   Trichoderma spp. , Aspergillus spp. , 

                                                                Rhizopus spp. and Coprinus spp. 

Picking of mushroom                    :   15 – 18 days after casing. 

Temperature range for cultivation :   30 -35° 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

Cultivation Of Milky White Mushroom with Mrs. Lal M uni Devi, a world 
famous mushroom cultivator trained by ICAR Research Complex for 
Eastern Region, Patna 
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·  Fresh, well dried paddy straw was obtained and chopped  into small bits (3 – 4 cm) 
·  Straw bits were soaked in water for 6 – 8 hrs. 
·  The excess water was drained off. 
·  The straw bits were pasteurized in hot water (100°c ) for 60 minutes. 
·  The pasteurized straw bits were spreaded on white cotton cloth / polythene sheet / table top to drain 

off excess water. 
·  The straw was mixed with dal powder and wheat bran (10% on dry weight basis ) 
·  The entire lot was divided into many segments. 
·   The supplemented straw was spawned either in 2-3 layer or as mixed spawning. 
·  The spawned straw was placed in a polythene bag . 
·  The bag was placed in mushroom cropping room at 28 - 35°c. 
·  The humidity was maintained by spraying of water on gunny bags placed on the wall of mushroom 

cropping room. 
·  The bag was watered as and when required. 
·  The entire substrate would appear white after 10-12 days of spawning. 
·  Casing (covering of top layer) was performed with a mixture of 2 year old cow dung compost of size 

1-2” and orchid soil (1:2). The thickness of casing should be kept 1”. 
·  Fruit primordial would developed after 10-12 days of casing and mature fruit within 5-6 days of fruit 

primordial initiation. 
·  The fruiting bodies were harvested by gently twisting. 
 

GENERAL SUGGESTIONS 
 
·  The bags can be arranged on aluminum racks at a distance of 5-10 cm. 
·  The cropping room should be properly ventilated. 
·  The pH of the casing material should be around 7.0 
·  Very old spawn may develop clumps, so always fresh spawn should be used. 
·  Good hygiene condition should be maintained for minimizing contaminant. 
·  The infected bags should be removed immediately. 

 
 
 
 
 
 

 
 
 



 

AZAD NAGAR : A WORLD FAMOUS VILLAGE OF PATNA 
(BIHAR)  FOR MUSHROOM-CULTIVATION  

MYSELF INTERACTING WITH Mrs. LAL MUNI DEVI 
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The real success of agriculture lies not only in improving the lifestyle of small and marginal farmers but also 

upgrading and improving the lives of landless labourers who form the backbone of the sector. 

 
Ms. Lal Muni Devi is one such landless labourer of Azad Nagar village on the outskirts of Bihar. She has 

been leading a life of poverty living in athatched cowshed (making it her home) managing her family of six. 

 
POOR LABOURERS 

Though not a farmer, Ms. Lal Muni Devi and her family are among the hundreds of landless poor labourers 

who work for the local land owners. All this changed when scientist from the Indian Council of Agricultural 

Research (ICAR) Complex for Eastern Region, Patna, Bihar, brought together 25 women from her village to 

form a Self Help Group (SHG), called Mahila Utthan Samiti and taught them to grow mushrooms. 

“The method taught by the scientists appealed to me as it did not require any land. Prior to this, I had never 

even heard of mushrooms till the scientists told me.” said Lalmuni. 

 

READY MARKET 
 

“I then learnt to grow mushrooms (oyster and milky white summer mushrooms variety). Both these varieties 

grow well in the dark and damp interiors of my house, “ she said. There is a market for them in the nearby 

city and wheat straw is available in plenty. The mushroom spawn is readily available and not expensive. Ms. 

Lal Muni earns Rs. 50-75 from oyster mushroom at the rate of Rs.8-10 per bag in addition to the meager 

income from her family labour. 

 
 
                       
 
 
 
 
 



Ms.  SURABHI WITH Mrs. LAL MUNI  DEVI  & MILKY 
WHITE MUSHROOM 

 

INTERACTION WITH OTHER VILLAGERS  



 
 

GOOD PROFIT 
                              

“ I used to work as farm labour since my childhood and now I am grateful to the scientists who taught me to 

earn my livelihood respectfully and independently” . I learnt that I could grow mushrooms in my house and 

later found that they fetched a good profit too,” she says with a broad smile. For the first two years, ICAR 

provided free seeds (called spawns) until the participants were able to generate their own income. But from 

2007 in addition to the free seeds supplied by ICAR they started buying their own seeds (to increase 

income) at the rate of Rs.50 a kg. 

One kg of seed yields 10-14 kg of mushrooms. The oyster variety sells for Rs. 50-75 a kg during 

winter and summer the milky white mushrooms fetch Rs.80-120 a kg. Muni devi has been able to grow 

oyster mushrooms in 155 bags and has been able to harvest about 210 kg and got a net profit of Rs. 10,500. 

She has also cultivated milky white mushrooms in 95 bags and has harvested about 130 kg gaining a profit 

of Rs. 9,400. Her profit from December 2006 to July 2007 from mushroom cultivation was Rs. 19,900, 

without any investment. 

Though half of the women quit the SHG after ICAR stopped supplying free seeds, many of them 

back as the income from mushroom generation was too good for them to resist. Even the men folk are this 

cultivation after seeing the price mushrooms fetch. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 

MUSHROOM - CULTIVATION; ABOUT TO BEGIN- SUBSTRATE, SPAWN 
& SUPPLEMENT READY 

 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

STERILIZATION    OF     SURFACE  

SPREADING OF WARM  SUBSTRATE ON THE FLOOR 
 



STERILIZATION OF HANDS & POLYTHENE BAG 
 

INTRODUCTION OF SUBSTRATE IN PACKET  
 



 

Mr. Laxmi Kant Choubey of IFAD project, ICAR helpin g in Spawn distribution  
 

SPAWNING OF 1st LAYER  



 

SPAWNING  TOWARDS  PERIPHERY  

BIRD’S EYE VIEW - EXACT POSITION OF SPAWN ON 
SUBSTRATE 



 

Mr. Laxmi Kant Choubey teaching about Consecutive Layering of Straw over Spawn 
 

SPAWNING AFTER EACH  LAYER  



 

SPREADING  OF  WHEAT-BRAN  OVER  SPAWN   LAYER  

11. OVER-LAYERING  OF  SUBSTRATE  WITH   
WHEAT -BRAN 



 

TIGHTLY PACKING OF THE PACKET  

PUNCHING A SMALL HOLE IN THE PACKET TO        
PROVIDE AEROBIC CONDITION  



 
 
 
 
 
 

 
 

 
 
 

 
 
 
 
 
 

 
               

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 

Dr. A.R. Khan & myself with Packet ready for Mushroom 
 

SURABHI   WITH  1 st  PHASE OF MUSHROOM - CULTIVATION  



COVERING OF SUBSTRATE WITH FUNGAL MYCELIUM  

CASING   WITH   SOIL  



 
 

 
 

 
 

FLOURISHMENT  OF  MUSHROOM  

Dr. A.R. KHAN, MRS. LAL MUNI DEVI & 
SURABHI WITH MILKY  WHITE MUSHROOM  



 

HAPPINESS & SATISFACTION ON THE FACE OF CULTIVATOR  

QUICK  PROFIT  ;  FRESH MUSHROOM SOLD BY VILLAGERS  



 
 
 

     
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
  

 

PACKING AND PRESERVATION OF 
MUSHROOM 

 
Mushrooms have a shorter shelf life due to high protein content. It should be consumed within 24 hours of 

picking under normal temperature. The trimmed mushrooms may also be washed before packing for better 

appearance and removing latent heat. However, unwashed mushrooms have the advantage of having a 

longer shelf life. Very short shelf life of mushroom poses unique problems in packaging, marketing and 

preservation of mushrooms. In developed countries, it is the ‘state of the art’ technology, which is in 

practice like modified atmosphere packaging (MAP) or controlled atmosphere packaging (CAP). However, 

in our country, the retail packaging for fresh marketing is highly crude and primitive and is done in hand 

sealed polypropylene bags. Similarly, canning in tin cans for button mushrooms and sun drying for other 

mushrooms are the most common methods of preservation employed in India 

AN   INCREASING   DEMAND  OF  MUSHROOM  LEADS  TO 
CULTIVATION, PACKING &  PRESERVATION  



Value-added mushroom products such as mushroom soup powder, mushroom biscuits, mushroom candy, 

mushroom nuggets, mushroom pickles, mushroom chutney and mushroom murabba were prepared and 

found acceptable by the consumers. 

 
 
Mushroom can be preserved by the following method: 
 
1. By refrigeration  : 

 Through freezing i.e. expose it at -30°c and store it at -18°c in deep freezer. 

 
2.By drying: 
 

In this case solution of potassium metabisulphite (0.75%) and citric acid 

(0.4%) is used. 

 
3. Through chemicals: 

 

Chemical such as salt solution, H2O2, solution of 0.5% citric acid and 500 

ppm SO2 

 
4. Through Canning: 

 

The mushroom was harvested and trimmed into appropriate length, washed with cold water 

followed by washing in 0.1% citric acid and 0.025- 0.05% potassium metabisulphite solution. 

Then the mushroom was blanche for 4-5 minutes. In boiled solution of 0.1% citric acid & 1% 

salt in a stainless steel utensil and immediately cooled down by washing in cold water. The 

cans were cleaned with hot water and filled up to ¾ of its capacity with mushroom. Now the 

hot solution of 2.5% NaCl and 0.25-0.5% citric acid was poured in cans. The cans were 

sealed and placed in an autoclave for sterilization at 110°c for 1 hour and immediately placed 

in cold water. The can was kept in a dry, cool and dark place. 
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Mushrooms are attacked by various diseases of fungal, bacterial and viral origin like the higher plants. The 

fungal diseases of mushrooms are: 

Fungal diseases 
 
Soft mildew or cobweb Dactylium dendroides 
Brown plaster mould Populospora byssina 
White plaster mould Scopularis fumicola 
Olive green mould Chaetomium olivacearum 
Inky cap Coprins lagopus & C. comatus 
Truffle Trichoderma viride 
Green mould Psedobalsamia microspora 
Wet bubble disease Mycogona perniciosa 
Dry bubble, brown spot disease  Verticillium malthousei or V. Psallistae 
Bacterial disease  
 
Bacterial blotch Pseudomonas tolaasi 
Viral diseases  
 
 Brown disease,water stipe, x-disease 

and dieback disease 
 

Negligence in performing various operation during cultivation or lack of circulation of fresh air beside the 

temperature variation re some of the contributing factor for the appearance of various diseases. Once a 

disease is introduced in a farm, the secondary infection can be carried out by different agencies such as air, 

water, machines and workers. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

DISEASE   OF  MUSHROOM 
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Mushroom farming differs from traditional agricultural activities the 1st major differences being that it does 

not require arable land and can be cultivated on waste and unproductive land. In fact, mushrooms are 

cultivated indoors on artificial substrates and due to the use of vertical space their land requirement is 

negligible. Its cultivation is essentially arecycling process in which agricultural wasters are converted into 

protein rich biomass of mushroom. World production of mushroom is increasing at an annual rate of 7%. 

One of the key factors in increasing production is to manage the proper environmental conditions for their 

optimum growth and yield. Improved agronomic practices should be adopted by growers for better yield. Its 

artificial cultivation consists of different phases and each phase requires some what different treatment. The 

major physical factor affecting mushroom crop are :- 

 

1. Temperature: 
 

Each mushroom species has its own temperature optimum for fruitification which may or may not coincide 

with that for vegetative growth. In general, optimum fruitification temperatures for most edible mushrooms 

are lower than optimum vegetative growth temperature. The temperature requirements for some of the 

edible mushroom species are given below: 

  
 

Agaricus bisporus       (a) For mycelial growth or spawn running    21 - 24°c 
(b) Fruit body initiation    15 -18°c 
(c) cropping     14.4-16.6°c 

 
Calocybe indica          (a) For vegetative growth   20 - 37°c 

(b) For fruitification    25 -35°c 
 
Volvariella Volvacea  (a) For vegetative growth   30 -35°c 
 (b) For fruitification    34 -38°c 

 
The production of mushroom near their optimum temperature range should therefore, contribute to 

maximum quality products. The required temperature can be attained by the selection of appropriate 

cropping period, by increasing ventilation or by growing in artificial temperature controlled condition. 

 

3. Humidity: 
 

Humidity is the other important factor of mushroom growth. Temperature and humidity is inversely 

proportional, when the temperature will be high, the humidity will be low. In the cultivation of mushroom 



high humidity and low temperature is generally required. The requirements of humidity for some of the 

edible species are: 

 
 
 
 

Agaricus bisporus               For natural compost               65 - 67% 

                                            For synthetic compost           68 - 72% 

                                            For mycelial growth              85 - 95% 

                                            For fruitification                    80 - 85% 

 

Vovariella volvacea             For mycelial growth               65 - 70% 

                                             For fruitification                     70 - 75% 

 

Calocybe indica                 For mycelial growth                70 - 75% 

                                            For fruitification                     75 - 80% 

 
Proper humidity control or water management at the appropriate point in the crop cycle is crucial to the 

production of a high quality mushroom product. The humidity level can be maintained by watering at 

appropriate time and by placing wet gunny bags on the wall and window of rooms. 

 

Light: 
 

Light doesnot influence the growth. It is essential for the formation and maturation of fruiting bodies of 

edible mushrooms. Generally, very low level of sunlight or light from fluorescent bulb for 2 hours will be 

adequate for the initiation and maturation of some edible species. However sufficient light should be 

provided during normal picking periods. 

 

Carbon Dioxide: 
 

Carbon dioxide plays an important role during mushroom growth. The level as low as 0.1% may cause a 

delay in sporophore formation and a reduction in sporophore initials in button mushroom. The elevated 

levels of CO2 (70.3%) may cause stipe elongation and pileus expansion of some edible species. The 

requirement of fresh air during mushroom cultivation is 1 m3 fresh air per kg of mushroom produced at 

16°c. A one degree rise in temperature increases the fresh air requirement by 20%. Too much of fresh air 

introduced in the cropping room causes drying of mushroom. Ventillation is required to maintain proper O2-

CO2 concentration and desired humidity in the cropping room. 



Pests: 
 

Mushroom flies:  these are small flies and are easily detected by naked eye on spawn running or pinning 

bags. Flies feed on mycelium. Mycelium disappear when serious infestation occur after completion of 

spawn running and yield is drastically reduced However, the larvae of these flies are more harmful. Larvae 

feed solely on mushroom mycelium in several cases resulting in mycelium disappearance and total crop failure. 

Mushroom mites: 

 Species of mites have been recorded as an important pest of mushroom. Most common species are 

Transntemus myceliophagus, T.longilor etc. mite causes reddish brown discolouration and rounding of the 

base of the mushroom stipes. 

Nematodes: 

 Mycophagus nematodes i.e. Ditylenchus myceliophagus, Aphlenchoides composticala and A. 

aesterocaudatus are primary pests of mushroom crop. Infected mushroom turn brownish in colour and 

watery appearance. The growth is stunted. 

Cockroach: 

 Cockroach sometime causes sever damage when its population is high. Yellowing of the pin head or cap 

appears at the bitting placewhich enlarge and mucilaginous growth appears. 

Rats:   

Rats destroy crop at any time from spawing to harvesting. 

 

Pest Management:  

Removal of spent compost from cropping room is required to eliminate primary infestation. Using knock 

down sprays during the first week of spawn run in oyster, button and white milks and 1st week after casing 

in button and white milky mushroom. Floor and wall of production house used for mushroom production should 

be sprayed with insecticides but spraying of any insecticides on spawned bags or on crop directly is strictly 

prohibited. 



Old substrates for compost making may be avoided. Compost/ substrate should be properly treated and 

casing soil should be free from nematodes. Rat management practices should be followed. 
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The mushroom has entered the kitchen of a common man not only due to its high protein content but also 

due to its good taste and flavour. 

Protocols 

Mushroom should be properly cleaned before using for any recipes. It should be properly washed in running 

water to remove any pieces of soil/dust. Treatment with hot water for 2-3 minutes is also recommended. The 

attractive whiteness of mushrooms may be retained in their cooking by the addition of a few drops of lemon 

juice to the water in which they are cleaned. 

Mushroom Soup for Vegetarian 

·  The mushroom was chopped into four pieces. 

·  The onion was finely chopped. 

·  Few drops of refined oil were placed in frying pan and were heated for some time. 

·  Butter was added in the heated oil. 

·  Onion was added in the butter and was fried till it becomes light brown. Ginger was added 

and mixed properly. 

·  Mushroom was added and fried for 2-3 minutes. 

·  Now, milk and water was added & boiled for five minutes. 

DELICIOUS DISHES OF MUSHROOM  



·  Salt was added according to the taste. 

·  Corn flour was dissolved in little cold water and added to the preparation, kept stirring all 

the time for 2 minutes. 

·  One boil was given and garnished with black pepper powder and green coriander leaves. 

·  It was poured into soup bowl and serve hot. 

 

 

 

 

 

 

 



 
   

MUSHROOM VEGETABLE garnished with TOMATO, 
CAPSICUM, SAUCE etc 

 

MUSHROOM DISH; ADD FLAVOUR TO THE PARTY 
 



  
 

        

Mixed Mushroom Vegetable 
 

·  3 cup boiled mushroom, French bean, carrot, potato and pea, 2 chopped onion, 2 chopped 

tomato, 3 chopped capsicum, chopped green coriander leaf, ½ tablespoon full red chilly 

powder, ½ tablespoon full sugar, 3 tablespoon full refined oil/butter, 2 tablespoon full 

tomato sauce, salt to taste. 

·  Onion was fried in the heated oil/butter till it becomes light brown. 

·  Tomato, capsicum, ginger and green coriander leaves was added and cooked for 2 minutes. 

·  Tomato sauce, boiled vegetables, red chillies, sugar and salt was added somewater was also 

poured. Cooked for 10-15 minutes.  

·  Garnished with potato chips and serve  hot. 

 

The dish prepared with mushroom should be eaten at once if possible, its further preservation (in the 

refrigerator of course) and re-heating reduces its goodness and substantially affects its edibility. Mushroom 

should be prepared for the table according to well tried recipes. 
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Indian contribution to the world trade was almost negligible till 1993.  During 1994, India not only 

figured in the US imports, but emerged as the second largest exporter of canned mushrooms replacing 

Taiwan. Now one very big 100% Export Oriented Unit (rated as biggest in the world) and few medium size 

commercial units are exporting mushrooms to the American, European and other countries regularly. 

Although, India is endowed with favorable natural agro-climate and a rich source of agro-wastes which 

could be exploited for cultivation of diverse mushroom species, yet our country does not have any 

significant status either as a mushroom producer or as a consumer. The per capita consumption of 

mushroom in India is a dismal 20-25 g as compared to 2-3 kg in USA and Europe.  

Low consumption in India could be attributed to low availability, poor purchasing power, little 

awareness about its nutritional and medicinal value and taboos and superstitions attached to mushrooms in 

some parts of the country; but it is basically the problem of very low per capita availability. However, 

efforts to promote mushroom through creating awareness about their attributes may boost its consumption. 



Besides China, Holland, France and Ireland are the leading exporters while leading importers are USA and 

Germany. India is basically an agricultural country with more than 70% of her population is agriculture - 

dependent. Mushroom cultivation would help the farmers to reduce the dependence on land availability. 

India produces about 600 million tonnes of agricultural waste per annum and a major part of it is left out to 

decompose naturally or burnt in situ. This can effectively be utilized to produce high nutritive value food 

such as mushrooms and spent mushroom substrate can be converted into organic manure / vermi-compost.  
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