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Introduction 
 

Mushrooms are large reproductive structures 

of edible fungi belonging to Basidiomycotina. 

They are non-green and spore-bearing fruiting 

bodies of fungi which produced above ground 

on soil or on its food source (substrate). Blue 

oyster mushroom (Hypsizygus ulmarius) is 

one of the important edible mushroom in the 

world, popularly cultivated in Japan, china, 

North America and other Asian countries. It 

was introduced for commercial production for 

the first time in India by Indian Institute of 

Horticultural Research, Bangalore (KN). This 

mushroom closely parallels the morphology of 

oyster mushroom but it is far better in fruit 

body colour, texture, flavour and biological 

efficiency. Nutritionally, this mushroom 

contains 23.2 per cent crude protein, 56.1 per 

cent carbohydrates, 1.9 per cent starch and 9.1 

per cent fiber on dry weight basis (Sethi et al., 

2012). Medically, it is known for its 

cardiovascular, antitumor and cholesterol 

controlling properties. Mushroom can be 

grown on almost all lignocellulosic agri-

residues which are available to the tune of 

more than 700 million tonnes per annum in 

India (Vijay et al., 2012). Growing substrate 

must provide the best conditions for efficient 

and fast colonization by the mushroom 

mycelium. Mushroom growth in the substrate, 

yield and quality can be limited by competitor 
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bacteria and undesirable fungi. So growing 

substrates require some pre-treatment in order 

to eliminate harmful microorganisms and 

enhancing mycelium growth. One of the most 

important step in the preparation of mushroom 

growing substrate is disinfection which is 

known as pasteurization or sterilization. 

Different methods of substrate sterilization 

showed variation in the yield of mushroom. 

Therefore, the present research was 

undertaken to find out the most suitable 

method of disinfection which will be helpful 

for further enhancement in yield. 

 

Materials and Methods 

 

Pure culture 

 

The pure culture of Hypsizygus ulmarius was 

obtained from Directorate of Mushroom 

Research (DMR), Chambaghat, Solan (HP). 

The pure culture was maintaned on Potato 

Dextrose Agar (PDA) medium and stored in a 

refrigerator at 4 ˚C. 

 

Preparation of Potato Dextrose Agar (PDA) 

media 

 

Potato dextrose agar (PDA) medium was 

prepared by using 200 g peeled potato, 20 g 

dextrose and 20 g agar in a litre of water. 

Prepared media sterilized in an autoclave at 15 

psi for 15 minutes. 

 

Spawn production 

 

Sorghum grains was boiled and then mixed 

with 2 per cent calcium sulphate and 0.5 per 

cent calcium carbonate on wet weight basis to 

obtain the desired pH of the substrates. 

Thereafter, these were filled in clean 250 ml 

sized glass bottles, plugged with non-

absorbent cotton and sterilized at 22 psi for 2 

hrs. After cooling, the bottles were inoculated 

with uniform sized mycelial bit of H. ulmarius 

under aseptic conditions and these inoculated 

bottles were incubated at 25±1˚C
 

until 

complete colonization of the substrate. 

 

Substrates preparation 

 

The wheat straw (chopped) was used as 

substrate for growing of H. ulmarius. The 

substrate was soaked and covered with gunny 

bags overnight to acquire about 65-70 per cent 

moisture. For disinfecting the substrate before 

spawning, different substrate sterilization 

methods viz., hot water and chemicals were 

employed for substrate treatment. 

 

Hot water treatment 

 

In case of hot water treatment, the substrate 

was dipped in hot water at 60 ˚C for 30 

minutes. 

 

Chemical treatments 

 

In case of chemical treatments the substrate 

was soaked in water containing Bavistin (50 

ppm), Formalin (500 ppm) and Bavistin (50 

ppm) + Formalin (500 ppm) for 16 hrs as per 

the method described by Vijay and Sohi 

(1987). 

 

Spawning 

 

After draining the excess water from substrate, 

it was supplemented with gram flour @ 5 per 

cent of dry weight basis. Before spawning, the 

floor was cleaned with Formalin and than 

spawn was throughly mixed in the substrate @ 

5 per cent on wet weight basis 

 

A unit of 2.5 kg dry straw substrate was used 

for each treatment, which was equally divided 

in five bags representing each as replication. 

The spawned substrate was filled in 

polypropylene bags (60×30 cm).These 

spawned bags were kept in mushroom house, 

where the relative humidity (80-90 %) were 

maintained by regularly spraying of water. 
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Experimental design and Mushroom 

Cultivation 
 

The experimental design was a randomized 

block design (RBD) with five replications for 

each treatment 

 

The crop was taken during the month of 

October - December, 2015 and February – 

April, 2016, during this period the indoor 

temperature varied from 20-25 ˚C (Figure, 1). 

 

Observation 

 

The observations were recorded for time taken 

for spawn run; pin head formation; first flush; 

number of flushes; number of fruiting bodies 

per bag; weight of fruiting bodies and yield 

 

Biological efficiency 
 

The yield was expressed in biological 

efficiency and calculated using formula 

(Chang et.al., 1981).  

 

Fresh weight of mushroom 

Biological Efficiency = ------------------- X 100 

Dry weight of substrate 

 

The experimental data were analysed by using 

statistical package of program OPSTAT 

(2006). Critical differences (C.D.) were 

calculated at 5 per cent probability. 

 

Results and Discussion 

 

Effect of substrate treatment methods on 

yield and yield parameters during October 

– December, 2015 
 

Among the different substrate treatment 

methods evaluated during crop season 2015, 

hot water treatment was best regarding yield 

but there was variations regarding the other 

parameters. Significantly higher yield (676.2 

g/kg substrate) was recorded in case of hot 

water treatment and lowest (364.8 g) (Table, 

1) being in case of untreated substrate 

(control). The different chemical treatments 

also varied with respect to each–other.  

 

Bavistin; 50 ppm (521.4 g/kg substrate) being 

best among the chemicals used, though it was 

significantly lower than hot water treatment 

(Table, 1).  

 

Regarding other yield parameters viz., days for 

spawn run (20.2 days) (Figure, 2), pin head 

formation (22.2 days) (Figure, 3) and first 

flush (25 days) (Figure, 4); the hot water 

treatment also gave significantly superior 

results as compaired to other treatments 

including control.  

 

On the other hands significant variations were 

observed in other parameters viz., number of 

flushes, number of fruit bodies and weight of 

fruit bodies in the different treatments. 

 

Effect of substrate treatment methods on 

yield and yield parameters during 

February – April, 2016 
 

Similar trend in case of yield (645.8 g/kg 

substrate) and yield parameters [days for 

spawn run (23.6 days), pin head formation 

(25.2 days) and first flush (29.4 days)] was 

observed during 2016 cropping period. (Table, 

2). 

 

Effect of substrate treatment methods on 

yield and yield parameters (pooled values of 

year, 2015 and 2016) 

 

The statistical analysis of the pooled data for 

2015 and 2016 revealed that the hot water 

treatment was most effective method of 

substrate treatment with positive correlation 

with the yield (661 g/kg substrate) and yield 

parameters [days for spawn run (21.9 days), 

pin head formation (23.7 days) and first flush 

(27.2 days)] (Table, 3). 
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Table.1 Effect of different substrate treatment methods on yield and yield parameters during 

October – December, 2015 

 
Sr. 

No. 

Treatment DFSR
1
 DFPF

2
 DFFF

3
 NOF

4
 NOFB

5
 WOFB

6
 

(g) 

Yield 

(g/kg) 

1 HWT* 20.2 22.2 25 2.5 91.2 7.4 676.2 

2 Bavistin(50 ppm) 24.2 28.0 30.8 3.1 96.0 5.8 554.8 

3 Formalin(500ppm) 29.4 34.0 37.8 1.8 93.2 4.5 418.0 

4 Bavistin(50ppm) + 

Formalin(500ppm) 

26.0 29.6 32.6 3.1 106.7 4.7 501.6 

5 Control 33.2 38.4 42.2 1.2 89.9 4.0 364.8 

6 CD (0.05) 1.9 1.5 1.4 0.5 1.7 0.3 30.3 

*Hot water treatmen 

Figures in parentheses are angular transformed values 

1: Days for spawn run, 2: Days for pinhead formation, 3: Days for first flush, 4: Number of flushes, 5: Number of 

fruit body per bag, 6: Weight of fruit body 

 

Table.2 Effect of different substrate treatment methods on yield and yield parameters during 

February – April, 2016 

 

Sr. 

No. 

Treatment DFSR
1
 DFPF

2
 DFFF

3
 NOF

4
 NOFB

5
 WOFB

6
 

(g) 

Yield 

(g/kg) 

1 HWT* 23.6 25.2 29.4 3.7 99.8 6.9 645.8 

2 Bavistin(50 ppm) 25.0 30.6 33.0 2.9 95.4 5.5 521.4 

3 Formalin(500ppm) 30.8 32.4 36.0 1.8 95.0 4.3 402.9 

4 Bavistin(50ppm) + 

Formalin(500ppm) 

28.0 31.6 34.0 3.1 113.8 4.1 470.4 

5 Control 34.8 39.2 44.4 1.9 94.4 3.8 354.2 

6 CD (0.05) 2.6 1.8 2.2 0.3 5.7 0.9 50.5 

*Hot water treatment 

Figures in parentheses are angular transformed values 

1: Days for spawn run, 2: Days for pinhead formation, 3: Days for first flush, 4: Number of flushes, 5: Number of 

fruit body per bag, 6: Weight of fruit body 

 

Table.3 Effect of different substrate treatment methods on yield and yield parameters (pooled 

values of year, 2015 and 2016) 

 
Sr. 

No. 

Treatment DFSR
1
 DFPF

2
 DFFF

3
 NOF

4
 NOFB

5
 WOFB

6
 

(g) 

Yield 

(g/kg) 

1 HWT* 21.9 23.7 27.2 3.2 95.5 6.9 661 

2 Bavistin(50 ppm) 24.6 29.3 31.9 3.1 95.7 5.6 538.1 

3 Formalin(500ppm) 30.1 33.2 36.9 1.9 94.1 4.3 410.5 

4 Bavistin(50ppm) + 

Formalin(500ppm) 

27.0 30.6 33.3 3.2 110.2 4.4 486.0 

5 Control 34.0 38.8 43.3 1.6 92.1 3.9 359.4 

6 CD (0.05) 1.9 1.1 1.3 0.3 2.5 0.4 33.0 

*Hot water treatment 

Figures in parentheses are angular transformed values 

1: Days for spawn run, 2: Days for pinhead formation, 3: Days for first flush, 4: Number of flushes, 5: Number of 

fruit body per bag, 6: Weight of fruit body 
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Fig.1 Weather parameters during cropping period of Hypsizygus ulmarius 
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Fig.2 Spawn run of Hypsizygus ulmarius 

 

 

 
 

Fig.3 Pin head formation of Hypsizygus ulmarius 
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Fig.4 Appearance of first flush of Hypsizygus ulmarius 

  

 
 

The mushroom was cultivated using wheat 

straw and the substrate was supplemented 

with 5 per cent gram flour. H. ulmarius was 

cultivated during October-December, 2015 

and February-April, 2016. The results 

revealed that substrate treatment methods 

influenced the yield parameters. The yield of 

this mushroom increased from 364.8 (control) 

to 676.2 g (hot water treatment), 554.8 g 

(Bavistin; 50 ppm), 418 g (formalin; 500 

ppm) and 501.6 g/kg substrate (bavistin; 50 

ppm + formalin; 500 ppm) during 2015 and a 

similar trend was also observed during 2016 

cropping period. 

 

This work is in agreement with that of Sethi et 

al., (2012) who reported that spawn run 

period was minimum in hot water treated 

substrate in comparision to the chemical 

treatments and hot water treated substrate 

gave better yield and biological efficiency in 

comparision to the chemical treatments. On 

the other hand, Oseni et al., (2012) also 

reported that hot water treatment at 60°C for 3 

hrs. was best treatment method for oyster 

mushroom. 

 

It is inferred from the above discussion that, 

Hot water treated wheat straw supplemented 

with 5 per cent gram flour spawned with 

sorghum grains based spawn gave three 

flushes of H. ulmarius with a biological 

efficiency of 66.10 per cent.(Table, 3) 
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