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Mushroom is a classical example of conversion of ligno-cellulosic waste (low value, low energy) to a 
protein rich edible food (high value, high energy). Microbial biomass is today used as food in most 
parts of the world as SCP. In this context we have made an attempt to cultivate Pleurotus sajor-caju by 
using a readymade spawn culture. Among the various agrowastes substrate studied the maximum yield 
(47.5 gm/100 gm substrate) was obtained with sawdust, the newspaper beds showed lowest yield (5.2 
gm/100 gm substrate). The fruit and vegetable waste peels and cotton cloth waste did not supported the 
growth of mushroom. The protein content of mushroom grown on wheat straw was maximum (24.9 
gm%) and minimum on newspaper bed (8.0 gm%). 
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INTRODUCTION 
 
Mushroom, a fleshy fungus belonging to class 
Basidiomycetes represents a circumscribed group of 
higher fungus (Amuneke et al., 2011). It represents one 
of the largest classes of fungi with nearly 550 genera and 
about 20,000-25,000 species in the continent of Asia. 
The world production of mushroom are well over 3 million 
metric tones. They have been considered delicacies in 
people’s food especially those who prefer vegetarian diet 
(Chang, 1999a). There is about 1,500,000 species found 
over the world, out of these only 10,000 are mushroom 
species. Nearly 2000 species are proven to be edible and 
25 varieties are known to be deadly poisonous (Chadha 
and Sharma, 1995). From 200 well-proven edible species 
only 80 have been artificially cultivated in research 
laboratories around the world. However, only half of them 
can be grown in indoor conditions economically, while 
others are too fastidious to cultivate (Patil, 2012). 
Pleurotus sajor-caju (oyster mushroom) can be readily 
cultivated as it grows luxuriantly on any agricultural 
wastes containing lignin, hemi cellulose and cellulose 
(Bisaria and Madan, 1984; Khan and Siddiqui, 1989). 
Mushroom can be grown by surface as well as 
submerged   culture  technique  as  well  as  on  compost  
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beds. Mushrooms have high moisture content of about 
92%. They are low in calorie, high in proteins, Vitamin B, 
minerals and folic acid. It is an alternate choice for weight 
conscious and anaemic people (Manzi, 1999; 
Caglarirmak, 2007). Similarly, the fruiting bodies of oyster 
mushrooms can be taken regularly as a protein 
supplement or as an alternative protein supplement in the 
diet. The low lipid and high fiber content of the oyster 
mushroom make it health beneficial food items especially 
against heart disease and diabetes. 

The cultivation of edible mushroom provides one of the 
most economic and feasible method for the 
bioconversion of agriculture wastes (Bano et al., 1993). 
This present work is aimed at assessing the mushroom 
production from agro-based waste, a study which has 
great economic importance for income generation and for 
reducing the environment problems arising due to 
unutilized agricultural wastes. 
 
 
MATERIALS AND METHODS 
 
Culture and cultivation 
 
The spawn culture (active fungal culture) of Pleurotus 
sajor- caju was obtained from Mahalaxmi Mushroom 
Cultivators, Murbad. The cultures were maintained on 2%  



 
 
 
 
malt extract agar slants at 4°C. 
 
Sources of substrates and material 
 
The agrowastes, hay, bagasse, newspaper, wood 
shavings, sawdust, fruits and vegetable waste and cotton 
cloth piece wastes were made available from local 
market. These substrates were covered with white 
transparent polythene bags. The substrates were cut into 
fine pieces and soaked in water overnight to moisten it 
and excess of water was drained off. These substrates 
were then autoclaved at 121°C/15 lb for 20 mins. The 
polythene bags were filled with the substrate and overlaid 
with 2% spawn, 0.5% CaCO3 and 2% CaSO4. Alternate 
layers of spawn and substrates were filled till the bag is 
filled three fourth. The bag is tied with thread and holes 
were made with the needle. After inoculation the bags 
were kept at place where the temperature and humidity 
were maintained around 25°C and 80 to 90% moisture 
respectively. Following appearance of fruiting bodies 
(after 15 days) the bags were opened and watered twice 
daily for development of the fruiting bodies. The 
mushroom, thus cultivated, were harvested from each 
bed and analysed for their yield, moisture content and 
protein content. 
 
 
Biological efficiency 
 
The yield of mushroom per kg substrate on dry weight 
basis was calculated by following formula (Chang et al., 
1981). 
  
                    Fresh weight of mushroom 
B.E. % =                                                    × 100 
                   Dry weight of substrate  
 
 
Moisture content 
 
It was done by picking up the fresh fruiting bodies and 
drying at 60°C in an oven. The moisture content of the 
mushroom was expressed by calculating the difference 
between the wet weight and dry weight of the sample.  
  
                                     Wet weight-dry weight   
Moisture content % =                                           × 100 
                                           Wet weight 
 

 
 
 
Protein estimation: The protein estimation of Pleurotus 
sajor-caju obtained from various substrates i.e., hay, 
bagasse, newspaper, wood shavings, sawdust, fruits and 
vegetable waste and cotton cloth piece wastes was 
determined by Lowry's method (1951). The protein 
content of the unknown was determined using standard 
plot using BSA. A 5.0 gm of fruiting body  was  taken  and  
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suspended in 20 ml distilled water. This was blended in a 
mixer to get a homogenized solution. To this 30 ml 3N 
NaOH was added and it was boiled for 10-15 min. The 
solution obtained was centrifuged at 3000 rpm for 15 min 
and supernatant was used for assay of protein content 
present in it.  
 
 
RESULTS AND DISCUSSION 
 

The yield of the mushroom on various substrates used is 
given in Figure 1. It can be seen that the yield is 
maximum in case of saw dust (47.5 gms/100 gms 
substrate). However, hay straw bed also gave good yield 
of 42.9 gms/100 gms dry substrate. Moderate yield was 
obtained with wood shaving bed (28 gms/100 gms dry 
substrate). The news paper bed gave lowest yield of only 
5.2 gms. The fruits and vegetable waste peels and cotton 
cloth waste did not support the growth and fructification of 
mushroom, which may be due to unavailability of the 
substrate. Even though the growth obtained on wood 
shaving bed was moderate, by upgrading these wastes 
or by adding protein rich waste to increase its C:N ratio, 
these substrate may be used for commercial mushroom 
production. The appearance of fruiting bodies took about 
25-28 days on hay straw and wood shaving whereas on 
saw dust the fruiting bodies were seen after 15 days. 
Various researchers have used variety of agro wastes for 
cultivation of mushrooms. Singh and Singh (2011) 
reported that P. citrinopileatus failed to grow on vegetable 
waste but it grew very well on paddy straw in combination 
with other lignocellulosic wastes. Amuneke, (2011) found 
that cotton waste contains the necessary nutrients 
required for the fructification of Pleurotus. Superiority of 
soybean straw over paddy, wheat, jowar straw in terms of 
yield was reported by Patil and Jadhav, (1999). Syed 
Abrar et al. (2009), cultivated Pleurotus florida on 
different agro-wastes viz. soybean straw, paddy straw, 
wheat straw and found significantly highest yield (with 
87.56% B.E.) on soybean straw along with maximum 
protein (23.50%). 

The moisture content influences the nutritional value of 
mushroom fruit bodies. The moisture content of the 
mushroom on various substrates was analyzed and was 
found out to be in the range of 76% to 84% (Figure 2). 
Bano and Rajarathnam (1982), have reported a moisture 
content of 90% to 94% with Pleurotus spp. Randive 
(2012), studied the moisture contents of oyster 
mushroom and found that it to be 87.5% on wheat straw 
and 77.5%. on paddy straw. Maximum moisture (92.45 
%) in the fruiting bodies of Pleurotus florida was recorded 
on Paddy straw by Syed Abrar et al. (2009). 

The protein content of mushroom was found to be 
ranging from 8% to 25% (Figure 3). Maximum protein 
content was obtained with wheat straw bed (24.9%) and 
least was obtained in case of newspaper bed (8.0%). 
Randive (2012) stated that protein content  of  mushroom  
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Figure 1. Biological efficiency. 
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Figure 2. Moisture content. 

 
 
 
in paddy was significantly higher than in wheat straw. 
Amount of protein in wood scrap was 2.1% and protein 
contain for wheat straw was 1.5%.  
 
 
Conclusion 
 
From the present work it can be concluded that economic  

production of mushroom using spawn culture on various 
agrowastes like hay straw, saw dust, wood shaving, 
bagaase etc. can be done successfully. The protein 
content obtained using these substrate is high. Also 
these substrates support better yield performance and 
biological efficiency. The raw material from agro waste 
origin is abundantly available. These wastes therefore, 
can be utilized as resource for mushroom cultivation  with  
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Figure 3. Protein content. 

 
 
 
neutraceutical value. Thus, the cultivation of mushroom 
has a great potential for the production of protein rich 
quality food and for recycling of cellulosic agricultural 
wastes. 
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