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Chapter 12 

Mushroom Production  

Muhammad Muzammil Jahangir and Muhammad Asif Ali♦♦♦♦ 

Abstract 

Mushrooms are globally treasured commodities due to their unique taste and flavour. 
Since long mushrooms had been part of human diet and were considered as delicacy 
reserved for royals. Increasing popularity of mushrooms is related to presence of 
bioactive components and other health beneficial properties. This chapter provides 
some basic information related to global scenario of mushroom producing countries 
and mushroom consumption trends, status of mushroom cultivation in Pakistan, 
nutritional and medicinal importance of mushrooms, cultivation of button and oyster 
mushrooms, mushroom growing environment, compost preparation procedures, 
mushroom spawning and casing, postharvest handling of mushrooms, different types 
of edible mushrooms, different kind of poisonous mushrooms, insect, pests and 
diseases related to mushroom’s cropping and different growing substrates used for 
mushroom production globally. 

Keywords: Edible mushrooms, mushroom nutrition, mushroom substrates, spawn, 
wild mushrooms 

12.1. Introduction 

Mushroom is a fleshy spore bearing reproductive fruit body of fungi. Mushrooms 
have been eaten for their medicinal properties, flavour and taste. Since ages 
mushrooms are consumed as food and medicine by the Roman, Greek, Egyptian and 
Chinese cultures. Greeks considered mushrooms provide strength for warriors in 
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battle.  Mushrooms were believed as the “Food of Gods” by Romans (Chang and 
Miles 1982). Mushroom had attained the status of a regular crop in France and China 
by 17th and 19th centuries, respectively. 

Mushrooms have also been renowned to possess medicinal properties, such as anti-
bacterial, anti-fungal, anti-microbial, anti-ageing anti-tumor, anti-inflamatory, anti-
viral, anti-oxidant, anti-hypotensive, hypocholesterolemic, anti-mutagenic, 
hepatoprotective, renal protective, immunomodulatory and anti-cancer activities 
(Ikekawa et al. 1969). Mushrooms are helpful in curing rheumatoid arthritis, epilepsy 
cholera, liver disease, fevers, heart ailments, wounds, diaphoretic, skin diseases, gall 
bladder diseases, diarrhea, dysentery, cold and can be used as vermicides (Bahl 
1983). 

Mushrooms contain about 25.0% protein (as compared to 13.2% in wheat 25.2% in 
milk and 7.3% in rice), 56.8% carbohydrate, 12.5% ash, 5.7% fat on dry weight basis 
and are vital source of minerals, carotenoid, tocopherol, phenolic compounds and 
vitamins.  Mushroom proteins are considered to be in-between that of vegetables and 
animals as it comprises essential amino acids needed for human body. It also contains 
high amount of unsaturated fatty acids. Mushroom cultivation works as the most 
efficient and economically viable biotechnology for the conversion of lignocellulose 
waste materials into food with high quality protein (Ouzouni et al. 2009).  There are 
different types of mushrooms that are suitable for cultivation for example, button 
mushroom (Agaricus spp), Chinese mushroom (Volvariella volvacea), shiitake 
mushroom (Lentinus edodes) and oyster mushroom (Pleurotus spp.) etc. Choice of 
cultivation depends on the available substrates and growing conditions (Manzi et al. 
2001). Appropriate environmental conditions for production of different oyster 
mushrooms are described in Table 12.1. 

Table 12.1. Appropriate environmental conditions for production of different oyster 
mushrooms. 

Mushroom  Light 
(lux) 

Relative 
humidity (%) 

Temperature 
(°C) 

CO2 

(ppm) 

Pleurotus citrinopileatus 500-1,000 90-95 21-29 < 1,000 

Pleurotus ostreatus 1,000-2,000 85-90 10-21 < 1,000 

Pleurotus euosmus 750-1,500 90-95 21-27 < 1,000 

Pleurotus eryngii 500-1,000 85-90 15-21 < 2,000 

Pleurotus pulmonarius 1,000-2,000 85-90 18-24 400-800 

Pleurotus djamor 750-1,500 85-90 20-30 500-1,500 

Pleurotus cystidiosus 500-1,000 85-90 21-27 < 2,000 

12.1.1. Global Scenario 

Mushroom production is a process of converting solid organic substrates into edible 
mushrooms.  Methodology used for the cultivation of edible mushrooms ranges from 
the primitive, as in rural farming of Volvariella volvacea and Pleurotus spp., to the 
highly technical, as in the industrial production of Agaricus bisporus in Western 
countries. 
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China is the top producer of mushrooms and truffles with a share of 64.7% followed 
by Italy (9.9%), USA (4.9%), Netherland (3.9%), Poland (2.8%), Spain (1.8%), 
France (1.5%), Iran (1.1%), Canada (1.0%), UK (0.9%) (FAOSTAT 2012) and 
Pakistan has no share in the world mushroom production. 

12.1.2. Mushroom Cultivation in Pakistan 

Farmers and consumers in developing countries are in need of improved and more 
diversified agricultural production systems. The production of protein-rich food from 
resources available within the developing country is an obvious first choice for 
increasing the production of human food.  The exploitation of fungi is one of the 
proven ways of increasing the supply of available protein.  Agricultural byproducts 
can be converted into nutritious food through the cultivation of edible fungi. 

In Pakistan, commercial cultivation of Agaricus spp. and Pleurotus spp. mushrooms 
is existent on a small scale with a few private farms.  However, growers have not 
been able to exploit locally adapted mushroom genotypes for mushroom production 
due to lack of information and facilities to collect, evaluate and maintain these 
genotypes. 

One major source of fresh mushrooms in Pakistan is from the wild.  Wild collections 
are seasonal and therefore limited in supply. One of the varieties (morels; Morchella 
spp.) is collected in the forest, dried and sold to middlemen who then sell the product 
to exporters. 

Mushrooms can be grown commercially in different environments. Nature has gifted 
Pakistan with a variety of environmental conditions, in different regions of the 
country. Northern hilly areas with natural high humidity and low temperature provide 
suitable environments for the culture of Agaricus and other mushrooms and are 
particularly suitable for the cultivation of Lentinus edodes on locally available oak 
logs. Mushroom cultivation can also be taken up as profitable industry in abandoned 
mines and in natural caves in Baluchistan. 

12.1.3. Agricultural Byproducts in Pakistan 

In Pakistan, agricultural byproducts such as wheat, millet, cotton and rice straw, corn 
stalks, sugar cane bagasse, sawdust, wood shavings, wild acacia, banana and pulse 
wastes etc. are plentiful, inexpensive and available throughout the year.  Large 
quantities of these materials are burned and used as fuel. In addition, there are 
thousands of tons of cotton waste and sawdust and other agricultural byproducts 
available throughout the year that could be used for mushroom production. 

The cultivation of oyster mushrooms for commercial production in Pakistan could 
constitute an additional non-traditional export product. Currently, Pakistan faces 
several problems that mainly resulted from increased population growth and limited 
available resources; therefore, there is an urgent need to diversify agriculture for 
economic development. Many growers could generate income from mushroom 
farming that could raise their standard of living. Farmers could participate fully in 
mushroom cultivation and the benefits of economic growth derived therefrom. 
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12.2. Nutritional and Medicinal Importance 

Different mushrooms such as Cordyceps sinensis, Cordyceps sobolifera, Auricularia 

auricula, Trametes (Coriolus) versicolour, Flammulina velutipes, Ganoderma 

lucidum (Fig.1), Grifola frondosa, Hericium erinaceous, Lentinus edodes, 

Schizophyllum commune, Tremella fuciformis, Poria cocos etc. are globally famous 
mushrooms with high nutritional and medicinal importance. 

 
Fig. 12.1 Different types of mushrooms:  (A) Lentinus sajor-caju mushroom, (B) 
Ganoderma mushroom, (C) Button mushroom, (D) Pleurotus ostreatus mushroom, 
and (E) king oyster mushroom. 

Mushrooms are globally cherished due to their higher nutritional composition and 
presence of health related beneficial properties. Mushrooms are considered vital 
source of vitamins, specially riboflavin, thiamine, biotin, niacin, and vitamin C etc. 
Mushrooms are reported to possess different bioactive molecules, e.g., phenols, 
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steroids, terpenoids, nucleotides and their various derivatives such as glycoproteins 
and polysaccharides. Additionally, mushrooms are fantabulous source of protein, 
essential amino acids and minerals such as zinc, potassium, copper and phosphorus 
etc. (Caglarirmak 2007). 

Mushrooms are known to exhibit anti-inflammatory, hypotensive antiviral, antitumor 
hypocholesterolemic antibiotic, anti-carcinogenic, hypoglycaemic and therapeutic 
activities 

Mushrooms are medically beneficial for diseases regarding depressed immune 
function, frequent flu and colds, environmental allergies, heart diseases, bronchial 
inflammation, hyperlipidemia, hypertension, hepatitis, diabetes and modulating 
urinary inconsistencies (Bisen et al. 2010). 

12.3. Types of Mushrooms 

12.3.1. Edible 

Some of the mushrooms which are considered edible include Straw mushroom 
(Volvariella volvacea), Silver ear (Tremella fuciformis), King oyster mushroom 
(Pleurotus eryngii), Golden oyster mushroom (Pleurotus citrinopoleatus), Parasol 
mushroom (Macrolepiota gracilenta), Shiitake (Lentinula edodes), Lion’s mane 
(Hericium erinaceus), Reishi (Ganoderma lucidum), Enokitake (Flammulina 

velutipes), Inky cap (Coprinus atramentarius), Wood ear (Auricularia auricular), 
Black poplar mushroom (Agrocybe cylindracea), Agaricus bisporus (Fig. 1), 
Agaricus bitorquis, Agaricus blazei, Volvariella volvacea, Cantharellus aurantiacus, 

Cantharellus cibarius, Clitocybe laccata, Collybia confluens, Collybia platyphylla, 

Collybia radicata,  Collybia velutipes, Lactarius deliciosus, Lactarius cilicioides, 

Flammulina velutipes, Coprinus comatus, Lactarius subdulcis, Lentinus lepideus, 

Lepiota procera, Marasmius oreades, Pleurotus ostreatus (Fig. 1), Pleurotus 

sapidus, Pleurotus ulmarius, Pholiota adiposa, Clitopilus abortivus, Agaricus 

campestris, Agaricus rodmani, Coprinus atramentarius, Coprinus comatus, 

Coprinus micaceus, Calvatia maxima (giant puffball), Helvella crispa, Polyporus 

sulphureus, Strobiloa/iyces strobilaceus, Fistulina hepatica, Hydnum caput-ursi, 

Hydnum coralloides, Hirneola auricula-judae, Lentinus sajor-caju (Fig. 1), Tremella 

lutescens, Sulfur Shelf (Laetiporus sulphureus), Hen-of-the-Woods (Grifola  

frondosa), Phoenix Oyster Mushroom (Pleurotus pulmonarius), Abalone Mushroom 
(Pleurotus cystidiosus O.K. Miller), Yangi Matsutake Mushroom (Pholiota 

cylindracea), The common morel (Morchella esculenta), black morel or smoky 
morel (Morchella elata), the half-free morel (Morchella semilibera) and bearded 
tooth mushroom (Hericium erinaceus) etc. 

12.3.2. Poisonous 

Some of the mushrooms which are considered poisonous include Teufelsr- hrling 
(Boletus legaliae), Devil’s bolete (Boletus satanas), Red-pored bolete (Boletus 

pulcherrimus), Poisonous Dwarf bamboo mushroom (Clitocybe acromelalga), 
Paralysis funnel (Clitocybe amoenolens), False parasol (Chlorophyllum molybdites), 
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Fool’s conecap (Conocybe filaris), Wood pink gill (Entoloma rhodopolium), Livid 
agaric (Entoloma sinuatum), Marginata galera (Galerina marginata), Gewachshaus- 
Haubling (Galerina sulciceps), Scaly vase chanterelle (Gomphus floccosus), Deadly 
webcap (Cortinarius rubellus), Foot’s webcap (Cortinarius orellanus), Black 
helvella (Helvella lacunosa), White helvella (Helvella crispa), Sulphur tuft 
(Hypholoma fasciculare), Common white inocybe (Inocybe geophylla), Scaly fibre 
cap (Inocybe hystrix), Torn-capped inocybe (Inocybe lacera), Deadly fibrecap 

(Inocybe erubescens), Yellow milk cap (Lactarius chrysorrheus), Blond milk cap 

(Lactarius helvus), Woolly milk cap (Lactarius torminosus), Red brown parasol 
mushroom (Lepiota brunneoincarnata), Chestnut dapperling (Lepiota castanea), 
Brown parasal mushroom (Lepiota helveola), Ghost fungus (Omphalotus 

nidiformis), Jack-o-lantern mushroom (Omphalotus olearius), Brown roll rim 

(Paxillus involutus), Pink coral fungus (Ramaria formosa), The Sickener (Russula 

emetica), Rank russula (Russula subnigricans), Common earth ball (Scleroderma 

citrinum), Blue-Green stropharia (Stropharia aeruginosa), Tiger striped tricholoma 

(Tricholoma pardinum), Sulphur tricholoma (Tricholoma sulphureum), American 
floury amanita (Amanita farinosa), Gemmed jonquil (Amanita gemmata), Cleft 
footed amanita (Amanita brunnescens), Guangzhou destroying angel (Amanita 

exitialis), Latin America death cap (Amanita arocheae), Eastern north American 
destroying angel (Amanita bisporigera), American abrupt-bulbed lepidella (Amanita 

abrupta), Great felt skirt destroying angel (Amanita magnivelaris), Fly agaric 

(Amanita muscaria), Angel of death (Amanita ocreata), Panther cap (Amanita 

pantherina var. pantherina), Death cap (Amanita phalloides), Brown capped amanita 
(Amanita porphyria), Brown fly agaric (Amanita regalis), Smith’s amanita (Amanita 

smithiana), East Asia Death cap (Amanita subjunquillea), Spring amanita (Amanita 

verna), European destroying angel (Amanita virosa) and Narrow spread destroying 
angel (Amanita virosiformis) etc. 

12.4. Cultivation of Button Mushroom 

Button mushroom is an important cultivated mushroom of the world. The growing 
of Agaricus mushrooms in Asian countries is grouped into two regions the temperate 
zone, e.g. Japan, Korea and Mainland China, and Tropical/subtropical zone, e.g., 
Taiwan and South Asian countries. The growing area has been increasing rapidly 
every year. Recent statistics have highlighted the importance of China as both the 
largest producer of Agaricus mushrooms in Asia, the second largest in the world after 
USA. 

12.4.1. Composting 

The following formula is commonly commercially used in Pakistan for button 
mushroom compost preparation. 

Wheat straw  1000 kg 

Chicken manure 400 kg 

Gypsum 70 kg 

Urea 7 kg 
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Water and Air: Water and air play vital role in button mushroom compost making, 
as they are related to microbial activity which is responsible for heat generation in 
button mushroom compost pile. Microorganisms require appropriate levels of water 
and oxygen for uptake of nutrients. Amount of water in the compost pile is related to 
the amount of oxygen in the compost pile. Too much water (moisture 75% or more) 
results in too little air in the compost pile resulting in anaerobic conditions. Similarly, 
Too little water (Moisture contents 67% or less) results in too much air in the compost 
pile. Based on their oxygen needs, compost microorganisms can be grouped into 
aerobes and anaerobes.  Aerobes are responsible for organic matter decomposition 
together with heat, water and CO2 production. Initially anaerobes are also responsible 
for organic matter decomposition together with heat, water and CO2 production and 
production of organic acids and gases like methane and hydrogen sulfide. The 
suitable moisture content for optimum horse manure compost is 69-71%, while for 
synthetic compost is 71-73%. 

Pre-Wetting: Watering of composting material is preliminary step for initiation of 
compost making process which results in activation of microbes. These microbes 
start to decompose waxy film present on straw. Different methods like dipping of 
compost material into water tank or spraying with hose etc. can be used for pre 
wetting. Normally 4-10 days are usually required for completion of this step. 

Building the pile: During this stage nitrogenous supplements are mixed, watered 
and assembled into a pile with pre-wetted starting materials. Normally pile size 5-6 
feet wide by 4-6 feet high is commonly used with square or rectangular shape. 

Turning: Turning is given to the compost pile in order to provide aeration to the 
pile, prevent anaerobic composting process, add moisture to pile and to ensure even 
decomposition of composting materials. 

During composting heat is released by microbial oxidation of organic material. 
Because this material acts as insulator and, most of the heat is retained. At the centre 
of the stack the temperature may reach a maximum of 70-80°C which reduces 
microbial activity here. Approximately compost will be ready to use after 30-40 days 
(Fig. 12.2). 

12.4.2. Spawning 

Mixing of spawn into substrate is called spawning. The colonization of 
compost/substrate with mycelium growth is called spawn running. 
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Fig. 12.2 Different stages of button mushroom compost making  (A) spreading of 
wheat straw, (B) watering for pre-wetting, (C) wheat straw after pre-wetting, (D) 
building the pile, (E) turning, (F) heat generation, (G) addition of gypsum, and (H) 
compost at filling. 
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Spawn is broadcasted over the surface of compost and mixed in by hand. The spawn 
is usually applied @ 0.50-0.75% of the wet weight of the compost. Compost is 
covered with newspaper and then plastic sheet after spawning. Colonization or spawn 
running must proceed as rapidly as possible to prevent other microorganisms from 
becoming established. Spawn-running is usually completed within 2-3 weeks. 
Different stages of spawning and spawn running for button mushroom production 
are described in Fig. 12.3. 

 

Fig. 12.3 Different stages of spawning and spawn running for button mushroom 
production: (A) broadcasting spawn, (B) mixing spawn, (C) covering with 
newspaper, (D) covering with plastic, (E) spawn running in progress, and (F) 
completion of spawn running. 

A 

E 
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12.4.3. Factors Affecting Spawn Running 

Moisture content of the substrate 

Mushroom mycelium does not grow properly if the substrate is too wet or too dry. 
At spawning, if the compost is too dry, water should be applied. Gypsum should be 
added to over-wet compost until the loose water is bound. 

Temperature of the substrate 

The substrate temperature must be monitored closely. Agaricus bisporus grows 
fastest at 25°C, but the temperature can be maintained within the range of 23-26°C. 

Humidity and concentration of CO2 

Humidity should be maintained between 90-95%. During spawn running, appropriate 
CO2 concentration (10,000 to 15,000 ppm) should be maintained. 

12.4.4. Casing 

A layer of moist material is applied on to the surface of substrate which is called 
casing. Casing is applied immediately after the completion of spawn-running. Casing 
layer prevents the colonized substrate from drying, ensures humid microclimate for 
development of primordia, provides water for maturing mushrooms and augments 
growth of fructification enhancing microorganisms. A good casing layer is one that 
ensures good mycelial growth and continuous flushes. A good casing material should 
have appropriate water retention capability, open and porous structure, low in 
nutritional components with appropriate pH (7.0-7.5) and should be pathogen and 
pest free. Sand, silt, clay, humus or peat etc. can be used as casing materials. Casing 
should be applied evenly on the surface of substrate. The correct depth for casing 
material is 3-4 cm. Appropriate environmental conditions (optimum substrate 
temperature, optimum relative humidity, minimum fresh air) should be ensured after 
application of casing. Proper moisture in casing layer should be ensured for proper 
growth of mycelium and mushroom production. Total darkness should also be 
ensured at this stage for proper growth of mycelium. Different stages of casing 
material preparation and its application for button mushroom production are shown 
in Fig. 12.4. 

12.4.5. Mushroom Production  

Mushroom aggregation starts after mycelial growth, about three weeks after casing, 
which is the first sign of pin head formation. For proper pinhead initiation, air 
temperature must be lowered to 17°C along with proper ventilation. CO2 
concentration must be maintained below 1000 ppm together with 95% relative 
humidity for pinhead initiation in button mushroom. Pinhead development is ensured 
by maintaining proper air temperature and humidity (85-90%) and the same 
condition also promotes pinhead maturation. 
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Fig. 12.4 Different stages of casing material preparation and its application for button 
mushroom production. (A) Preparation of soil for casing, (B) preparation of peat for 
casing, (C) casing with loam soil, (D) casing with peat, (E) mycelial growth on soil 
casing, and (F) ruffling. 

12.4.6. Harvesting 

Harvesting of mushrooms should be done before stem elongation and veil opening. 
Flushes normally come in 7-10 days intervals. Different stages of button mushroom 
production are shown in Fig. 12.5. 
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Fig. 12.5 Different 
stages of button 
mushroom 
production: (A) 
overlay, (B) 
mushroom 
aggregation, (C) 
mushrooms in 
cluster, (D) 
harvesting stage, 
(E) harvesting, (F) 
and trimming of 
stems. 

 

 

12.5. Cultivation of Oyster Mushroom 

Among the cultivated mushrooms, Oyster mushroom (Pleurotus species) has gained 
much importance for the last two decades. From 1986 to 1997, its production 
increased from 1,69,000 to 8,76,000 metric tons, which contributed about 14.4% of 
the total world production. China was responsible for 86% of the world supply. Fruit 
body of oyster mushroom is a white rot fungus. In nature Oyster mushroom appears 
in clusters on dead trees and locally it is known as “Dhingri”. Some species of Oyster 
are P. osteatus, P. columbinus, P. djmor, P. Citrinopileatus and P. eryngii, etc. 

Pleurotus species are important source of proteins, free amino acids and vitamins. 
They have also been shown to have activity in anti-tumor, immune response, anti-
inflammatory, anti-viral and anti-bacterial. 

Oyster mushroom is the easiest to grow and is a clear choice for gaining entry into 
mushroom industry. Different Pleurotus species grow on a wide array of forest, 
industrial and agriculture waste materials. Cotton waste, which is available in 
abundance in Pakistan, is at present being exported to Korea and other countries for 
the production of Oyster mushroom. The imported cotton waste from Pakistan is 
more expensive and the Korean, not only meet their local requirement of Oyster 
mushroom by cultivating it on cotton waste, but also earning a lot of profit by 
exporting this mushroom to Europe, USA and other countries (Iqbal et al. 2005). 
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Oyster mushroom can be cultivated at the temperature range between 16-28°C. 
Therefore, it can be grown in the plain section of the country from October to March 
under natural environmental conditions in the special growing rooms. However, 
during summer, the temperature should be lowered to desire level by installing 
cooling pad system or other means. 

Pleurotus fruiting bodies can be produced under a tree or in shady places, but such 
primitive conditions are connected with high risk. Houses are necessary for large-
scale production. The type and construction of houses depends upon the climate and 
microclimate of the production place. The primary production needed for “low cost 
culture” is shade from the sun. A simple roof above the substrate can be useful in 
humid areas. Under the roof, it is possible to place water tubes with jets to water 
cultures and cool the air during summer. A thatched type growing room for 
mushroom culture suitable for villages has been constructed from locally available 
inexpensive materials. For large-scale production in Europe, suitable designed rooms 
are used, which may provide temperature and humidity conducive for mushroom 
production. Plastic houses of different construction can also be used. Oyster 
mushroom can be grown on different containers like plastic bags, native baskets, jars 
plastic trays and shelf beds etc. 

12.5.1. Substrate 

Cotton waste, wheat straw or rice straw are common substrates. Cotton waste is 
properly soaked in water and 20% wheat straw may also be added. Then 2-4% lime 
is added and mixed. After piling up substrate is covered with plastic sheet to ensure 
fermentation for 5-7 days and then spread on the floor to drain out excess water. It 
should be moist when squeezed between fingers and should not squeezed out from 
fingers. This material is filled in heat resistant polypropylene bags for pasteurization. 
Wheat straw can also be used for cultivation. It should be moistened by sprinkling 
with water. Excess water is drained out and the substrate is filled in polypropylene 
bags. 

Pasteurization (58-60°C for 5-6 h) is done to kill harmful microorganisms. For small 
scale oyster mushroom production pasteurization by steaming the bags at 100°C for 
1-2 h is used. Wheat straw can also be treated with hot water (65 ± 5°C) for 10 min 
to one hour. The excess water is drained off and discarded (Jahangir et al. 2015). 

12.5.2. Containers for cultivation 

Plastic trays or polypropylene bags  (20 x 30 cm,  or 30 x 45 cm) can be used for 
oyster mushroom production. 

12.5.3. Spawning 

Spawning is simply mixing of spawn into the substrate. After the heat treatment is 
completed and the substrate has cooled down to 20-25°C it can be inoculated. Pure 
culture grain spawn is commonly used. The quantity of spawn can vary from 1-1.5% 
on the wet weight of the substrate. Spawn running is the term used for the white 
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growth of the spawn (mycelial growth) into the substrate. For most of the Pleurotus 

species, the optimum temperature for spawn running is ranged between 22-28°C. 

In 20-35 days depending on the substrate/ substrate combination, the bags will be 
fully impregnated with white mycelium. This means it is time to open the bags for 
fruiting initiation. Wait for 1-2 more weeks before opening to make sure the 
mycelium is mature enough to fruit. 

12.5.4. Cropping 

A mushroom house should be provided. This house may be made up of sarkanda or 
wooden concrete walls and similar roof. There should be air vents on the upper walls 
to facilitate aeration badly needed for the developing fruiting bodies, at the same time 
providing light. 

The matured bags are first opened. Desired fruiting temperature (16-25°C) depending 
upon the species/strains used is ensured. Desired relative humidity during 
fructification or cropping is 85-95%. Fresh air or ventilation is also important. If the 
mushroom develops long stalks and small caps, then it is an indicative of poor 
ventilation inside the house. It may also be possible that there is not enough light 
inside. The substrate should be protected from dehydration by sprinkling water. It 
depends upon the required humidity. Too little sprinkling will dehydrate the 
substrate. Excessive watering over wets the substrate, on which green mold can grow 
easily. This mold can even occur on the mushrooms themselves. 

12.5.5. Harvesting 

Mushrooms are normally ready for harvesting 8-10 days after bag opening. If the bag 
is not mature enough, it will take longer time to fruiting. In the harvesting stage, the 
edges of the cap are curled down. Later the edges curl and can even start curling up. 
Harvesting of a respectable quality of oyster mushroom should take place before the 
brim of the cap curling up. A whole cluster should be harvested in one time because 
if one picks selectively, the remaining will be of poor quality. The stems of the bigger 
mushrooms can become tough; a part of it should be cut off. When harvesting, grasp 
the stalk of the mushroom and gently pull it out. Do not use knife. Use mist plastic 
sprayer directly on to the surface. Different stages of oyster mushroom production 
are described in Fig. 12.6. 
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Fig. 12.6 Different stages of oyster mushroom production:  (A) soaking of cotton 
waste, (B) fermentation of cotton waste, (C) bag filling, (D) steaming in drums, (E) 
spawn, (F) spawned bag, (G) tying, (H) stages of spawn running, (I) spawn running 
in progress, (J) completion of spawn running, (K) pinhead initiation, (L, M) fruit 
body formation, and (N, O) cropping. 

After harvesting, turn the bags on the other side and this time, open the bottom 
portion. After harvesting from the portion, slit the middle so that mushrooms will 
come out. If the substrate appears white, fruits can still be expected. 

12.6. Important Insect-Pests, Diseases and Competitor 

Moulds 

Green mould (Trichoderma species) has been pointed out the most harmful fungus. 
Weed fungi, e.g., ink caps mainly occur because of incorrect substrate treatment or 
pasteurization. These moulds can be controlled in early stage by not growing too wet 
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and by gathering and removing the old dead material from the substrate. Flies can 
also appear especially at high temperature and harm the mycelium and mushrooms. 

12.6.1. Hygiene to Prevent Diseases and Pests 

1) Regarding hygiene it is not desired that different growing phases are located 
in the same room. 

2) Growing should take place in plastic or metal containers. Timber is not 
recommended because the green mold can attack on wood. 

3) Provide workers with clean clothes and disinfect footwear before spawning. 
To disinfect during mycelial growth, moisten floor, walls and the substrate 
protected with plastic foil twice a week with a 0.5% formalin solution (150 
mL trade-formalin-40% in 30 L water per square meter). The usage of 
higher concentrations of formalin is not recommended, because this 
stimulates the development of green fungi. 

4) Disinfect machines and tools with a 2% formalin solution (2 L trade 
formalin-40% per 100 L water) before usage and clean thoroughly 
afterwards. 

5) Put a mat drenched in a 2% formalin solution in front of the door for 
disinfection of the footwear. 

6) Remove stumps and dead fruit-bodies from the beds, put them in a plastic 
bag or closed containers and remove them from every week. 

7) It is recommended to cook out the growing area at and the containers at 70-
80°C after cropping of the cultivation. As temporary measure it is 
recommended to disinfect the growing area and the containers with a 2% 
formalin solution. Then close the room for one night. Then ventilate and 
empty the g rowing area (Islam et al. 2009). 
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