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Abstract: Oyster mushroom was cultivated in different substrates like Boiled rice, Raw rice, 
Millet grains, Wheat, White corn for spawn preparation of which use of Millet was efficient.  
Straw, sugarcane, paper, coir pith, wood were used for cultivation. The nutritive value of the 
mushrooms cultivated on the different substrates was checked for the total percentage of protein, 
carbohydrate and lipids in the taken quantity of mushroom. Carbohydrate content was high in 
wood substrate and lipid content was high when straw was used as substrate.  To our surprise the 
protein content was comparatively very high 4.372% when paper was used as substrate for 
mushroom cultivation. Growing demand for functional food warrants innovative cultivation 
method. Cultivation of mushroom with good nutritive value and evolving economical changes can 
be handled by new methods of mushroom cultivation with low capital investment. 
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Introduction: 

Mushroom 
Mushrooms are rich in protein, mineral, vitamin, fibre and they contain an abundance of essential 
amino acids therefore mushroom can be a good supplementation to cereals. Mushroom is being 
widely used as food and food supplements from ancient times they are increasingly being 
recognised as one of the important food item for the significant roles in human health nutrition 
and diseases. Mushrooms are recognised as alternative source of good quality protein and are 
capable of producing the highest quantity of protein per unit area from the Agrowastes. 
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Mushroom can substain the sufferings from malnutrition to some extent because they produce 
large quantity in a short time and provide more protein per unit area than other crops.  

Oyster Mushroom 
The temperature of oyster mushroom requires 55-650C. Oyster mushroom have three distinct 
parts a fleshy shell or spatula shaped cap [pilseus], a short or long lateral or central stalk called 
stripe and long ridges and furrows underneath the pileus called gills or lamellae. The spores are 
smooth, cylindrical and germinate very easily on any kind of mycological media within 48-96 
hours. Mushroom have been a part of the normal diet for thousands of years and in recent years 
the amount consumed have risen greatly involving a large number of species. 

Oyster mushroom can be cultivated on variety of cellulose substrates like paddy, straw, maize 
stalks, sorghum stalks, pearls millet stalks, sugar cane trace, sugarcane baggase, soya beans straw, 
cotton waste, coconut coir pith, ground nut haulms etc. It has been widely cultivated throughout 
the world mostly in Asia and Europe owing to their simple and low cost production technology 
and higher biological efficiency. 

Most widely eaten mushroom variety is Pleurotus ostreatus. Species of pleurotus may be called 
oyster, abalone or tree mushroom and some of them are most commonly cultivated edible 
mushroom in the world. Pleurotus fungi are found in both tropical and temperature climates 
throughout the world. Mushroom are considered as a functional food which can provide health 
benefits beyond the traditonalvarieties.Generally mushroom contains 85-90% water of its dry 
matter, however amount of water is greatly influenced by relative humidity and temperature 
during growth and storage. Protein is the most critical component and which contributes to a lot 
of nutritional value food .The crude fat content ranges from 1-20% of total dry weight. Fresh 
mushroom contain relatively large amount of carbohydrate 3-28% particularly pentose, hexoses, 
disaccharides and trehalose. They appears as a good source of several vitamins thiamine, 
riboflavin, niacin, biotin, ascorbic acid, vitamin A,B,C,D and minerals sodium, potassium, 
calcium, iron, etc.  

The nutritional value of edible mushroom compares favourably to that of most vegetables. The 
nutrition content varies widely depending on habitat the growing medium and handling 
procedures during harvest. Mushroom being one of the cheapest sources of protein particularly 
for the vegetarian, it is economical to produce more mushrooms utilizing the local agro waste to 
meet the protein need of the country out of different mushroom that can be cultivated on lignin 
rich agricultural wastes. This work targets in cultivation of highly consumed mushroom with 
cheapest source and yield of highly nutritious product during harvest. 

Materials and Methods 

Materials Required: 

 SUBSTRATES: 

o Straw, sugarcane, paper, coir pith, wood. 
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 Mushroom cultivation room with humidity: 80% 

 Temperature to be maintained at 60 to 740C 

 Spawn for seeding 

 Polypropylene bags 

Preparation of Substrate 

Processing of Straw 
The process involves pasteurization to sterilize the substrate .Straw was chopped in small pieces 
[2-4 cm size] and soaked in fresh water for 8-16 hours This period can be reduced when 
pasteurization is done by steaming .Main purpose of soaking is to saturate the substrate with 
water, it is easier to soak if straw is filed in gunny bag and dipped in water. Water is boiled in 
wide mouth container and chopped wet straw filled in gunny bag is submersed in hot water to 
achieve pasteurization. This is very popular method particularly with small growers. 

Processing Sugarcane 
Sugarcane was chopped in small piece and soaked in fresh water for 8-16 hours .This period can 
be reduced when pasteurization is to be done by steaming. Water is boiled in wide mouth 
container and chopped wet sugarcane filled in gunny bag is submersed in hot water for 40 
minutes at 80-90oC to achieve pasteurization .This is very popular method particularly with small 
growers. 

Processing of Coirpith 
Coirpith was sterilized by immerging the wet coirpith filled in gunny bag and steamed in a wide 
mouth container with hot water for 40 minutes at 80-90oC to achieve pasteurization .This is very 
popular method particularly with small growers. 

Processing of Paper 
Papers were soaked in fresh water for 8-16 hours.This period can be reduced when pasteurization 
is to be done by steam. Water is boiled in wide mouth container and wet paper filled in gunny bag 
is submersed in hot water for 40 minutes at 80-900C to achieve pasteurization. This is very 
popular method particularly with small growers.These substrate is filled in polypropylene bags 
(35x45), holding 2–3 kg wet substrate and sterilized at 15 lb for 1hour. Once pasteurization 
/sterilization is over substrate was shifted to spawning room for cooling bag filled and spawning. 

Preparation of Spawn in Water Bottles 
Spawn was prepared in water bottles. The different substrates were soaked in overnight and 
sterilized in autoclave at 1210C for 30 minutes, after sterilization the spawn were added in 
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different substrates and mixed well and kept in dark room. After 10-15 days the mycelium fully 
covered the grains. 

Preparation of Spawn in Petriplates 
Spawn was prepared in petriplates.The different substrates were soaked in overnight and sterilized 
in autoclave at 121oC for 30minutes.After sterilization the  spawn were added in different 
substrates and mixed well and kept in dark room after 10-15 days the mycelium fully covered the 
grains. 

Spawning 
Higher spawn dose 4-5% of wet substrate is used after spawning bags are shifted to spawn 
running room and kept in dark where the temperature of 25-35oC and relative humidity of above 
80% are maintained and harvested. 

Harvesting 
After this the temperature is kept steady at 18OC .They will grow 3cm (1 inch) in a week ,which is 
the normal size for harvesting. In week 3, the first flush is harvested. Mushroom destined for 
selling fresh are still harvested by hand and mushroom destined for preserving are being picked 
and sorted mechanically. Nine days after the first flush, the second flush will be harvested. After 
the second flush mushroom has been picked and cells need to be cleaned. First the cell is 
pasteurized with steam to kill any remaining fungus to ensure. During steam –cleaning the 
temperature in the cells reaches 70OC for eight hours. After steam pasteurization, the compost is 
removed from the beds. The empty cell is thoroughly cleaned one more time and then it is ready 
to be filled again. 

Nutritional Analysis   

Sample preparation: 
Cultivated mushroom were first washed thoroughly to free from mud, ferns and other extraneous 
material, dried on blotting paper by cut into pieces and dried at 60oC. The mushrooms selected are 
normally harvested for consumption without division into pileus and stipe. Therefore the whole 
mushroom were dried, ground to a fine powder and stored under vacuum for further analysis 

Quantitative Analysis 
Protein analysis: Protein analysis was estimated as described by Lowry et al (1951) using Bovine 
Serum Albumin as the standard. Sample was added with 10ml of phosphate buffer and it was 
allowed to mix in a rotary shaker for 24hrs.Then the filtrate was centrifuged at 5000rpm for 
5minutes .The supernatant was used for further analysis. 
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Carbohydrate analysis: Sample was added with 10ml of 80% alcohol and it was allowed to mix 
in a rotary shaker for 24hrs. Then the filtrate was centrifuged at 5000rpm for 5 minutes. The 
supernatant was used for further analysis.200µl of the sample was taken in the test tubes, it was 
made up to 1 ml with distilled water. 4ml of anthrone reagent was added the tubes were treated 
over a boiling water bath for 10 minutes and then cooled down to room temperature. The 
absorbance was determined at 630nm using spectrophotometer. 

Results 
The various period of incubation for spawning in different substrates are given in Table: 1 

Table: 1 Spawining in Different Substrate 

 

 

 

 

Table 2. Cultivation Period for Oyster Mushroom in Different Substrate 

Substrate Spawn Running Pinhead Formation Fruiting Bodies Weight 

1.Sugar cane  7-10 days  12-15 days 16-18 days 150 gm 

2.Paper   8-9 days  12-14 days 17-19 days 14.31gm 

3.Straw   6-8 days  16-18 days 20- 23days  47 gm 

4.Wood  12-15days  29-32 days 35-36 days 145 gm  

5.Coir pith  10-13 days  14-16 days 18-20 days   130 gm 

 

Pleurotus ostreatus was harvested when full growth was attained. Harvested mushroom fruit 
bodies were weighed to estimate the yield. The percentage of harvest was high in Pleurotus 
ostreatus when sugarcane was used as substrate. Pleurotus ostreatus was harvested when they 
attained their full growth. Harvested mushroom fruit body was dried for nutritional analysis. 
Presence of protein, carbohydrate and lipid were estimated .It is inferred that Pleurotus ostreatus 
is rich in protein content irrespective of the substrates. 

 

Substrate Spawn Running 

Raw rice 4-5 days 

Boiled rice 4-5 days 

Millet grains 4-5 days 

Wheat 5-6 days 

White corn 6-7 days 
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Table 3. Nutritive Value of Mushroom Grown In Different Substrate 

Substrate used for the cultivation of Mushroom Biomolecules Nutrient Value 

Coirpith 

Protein 

Carbohydrate 

Lipid 

2.919 

4.582 

3.233 

Paper 

Protein 

Carbohydrate 

Lipid 

4.372 

0.5 

0.32 

Straw 

Protein 

Carbohydrate 

Lipid 

0.098 

0.854 

1.4 

Bagasse 

Protein 

Carbohydrate 

Lipid 

0.886 

0.729 

0.63 

Wood 

Protein 

Carbohydrate 

Lipid 

2.4 

3.56 

2.56 

The nutritive value of the mushrooms cultivated on the different substrates showed that the 
protein content was high on sugarcane bagassie as substrate. Carbohydrate content was high in 
wood substrate and lipid content was high when straw was used as substrate. 

Discussion 
The cultivation of mushroom on rice straw showed  faster mycelia growth rate, time to primordial 
formation, time to first crop than other substrates, This was not corresponded with mushroom size 
and yield. 

Oyster mushroom on rice straw and wheat straw substrate in the present study showed much low 
yield similar to the results of Zhang et al.,(2002), lower than some reported cultivation which 
have relatively (Obodai  and Vowotor, 2003).the reason may be physical nature and high C/N 
ratio of rice straw and wheat straw that were not suitable for the cultivation of oyster mushroom 
used in india. Rice or wheat straw substrate in the present study was also found to be very 
susceptible to drying, also reported by Wang (2010), which affected sporophore formation 
(Royes,2002). Mycelia growth was far slower than the finding of Tan (1981) and Dahmardeh et 
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al., (2010) who found that the spawn running took three weeks and fruiting bodies appeared after 
2-3 days.The days taken for the completion of spawn run except for paddy spawn, were in 
agreement with the findings reported by Shah et al. (2004) and Tan (1981) where the spawn run 
took three weeks. 

Variations in spawn run rate may be attributed to the size of the grains. Smaller grains have a 
greater number of inoculation points per kg than larger grains (Mamiro and Royse, 2008). It was 
found that the spawn run rate of smaller grains was higher than the larger grains. However, larger 
grains have a greater food reserve (Elliot, 1985) and can sustain the mycelium for longer periods 
of time during stress (Fritsche, 1988). Thus, different types of spawn may influence productivity 
and growth. 

. 
The findings of the spawn run did not agree with those of Ahmed (1986) who stated that P. 
ostreatus completed the spawn run in 17 – 20 days and pinheads formation in 23 – 27 days. Shah 
et al. (2004) reported 24 days for pinheads formation on sawdust medium. The days for pinhead 
formation and days for flush (fruiting bodies) formation recorded in this study were longer than 
previous findings. This may probably be associated with the temperature and humidity. Study by 

Shah et al. (2004) was conducted at 25
o
C where spawn running and pinhead formation were 

observed. Quimo (1976, 1978) too reported that fruiting bodies appear 3 – 4 weeks after 
inoculation of spawn while Shah et al. (2004) stated that pinheads appear 27 – 34 days after 
inoculation at 17 – 20◦C. Shah et al. (2004) recorded maximum yield of 646.9 g for three harvests 
through a different cultivation technique. He adopted fermentation of substrates (sawdust) for five 

days to boost the yield and the temperature was maintained at 17 – 20
o 

C throughout the period of 
fructification (flush forming). Bano and Srivastava (1962) recorded a yield of 22 g of total fresh 
weight. In the present study the weight of the mushroom grown on different substrates ranged 
from 47g to150 g. 
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