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Optimization of Critical Factors for In Vitro Vegetative Growth of Pleurotus cornucopiae to 
Improve Branched Oyster Mushroom Production
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The present investigation was carried out during (January–April) 2025 at Mushroom Research Laboratory, Department of Plant 
Pathology, College of Horticulture and Forestry, Neri, Hamirpur (HP) in which effect of different cultural parameters 
on vegetative growth of P. cornucopiae was evaluated. Mushroom, an edible fungus, grows on moist surfaces such as 
wood or other organic matter including natural or semi-synthetic compost and consume globally due to their high nutritious 
vegetarian delicacy. The first crucial step in the successful generation of spawn was the preservation and restoration of a 
pure mycelium culture of exceptional quality. The fungus P. cornucopiae, branched oyster mushroom was widely used due to 
its nutritional and medicinal properties. Its cultivation was rather new in Indian conditions and much work has not yet been 
done. The solid and liquid media including potato dextrose, malt extract, oat meal, Asthana and Hawker’s and Czapek’s dox 
were evaluated in the present study for P. cornucopiae growth in which maximum diametric growth on potato dextrose agar 
and minimum on Asthana and Hawker’s agar were recorded. Similarly, maximum biomass was observed in potato dextrose 
broth and minimum in Asthana and Hawker’s broth. The growth was maximum under neutral and minimum under acidic 
condition, which ranged from sparse, fluffy to thick strand, and optimum at 25°C and pH 7. It will require to validate these 
findings through comparative studies on different mushroom varieties.

1.  Introduction

Global climate change has resulted drastic and negative 
impacts on soil and water being essential for optimal crop 
productivity, which has become even more challenging 
with increasing global population and reduced cultivation 
area. Mushroom is a better option to ensure global food 
security (Lee et al., 2018; Raman et al., 2020; Iwalokun et 
al., 2007), which is highly nutritious and vegetarian exotic 
substitute to meat and eggs. Mushrooms are rich of protein, 
vitamins (B, C and D, fiber, essential minerals (K, P, Se and Zn) 

and amino acids (Kim et al., 2015; Jeet et al., 2022; Uzomba 
et al., 2024). They are thrived to growth in both tropical and 
temperate regions with minimum economic and operational 
requirements for commercial growth  (Aditya et al., 2024) 
such as natural or synthetic media  including lignocellulose 
substrates such as crop residue, processed waste, horticultural 
waste, saw dust, wood chips and natural or semi synthetic 
compost were used as substrates and required 20–30˚C 
temperature and 55–75% relative humidity (Upamanya et al., 
2021; Lee et al., 2018). 
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Asia is leading in the oyster mushroom cultivation due to low 
cost and production technology, easy availability of substrates, 
temperature tolerance and high yield capacity.  The global 
mushroom production is reaching to $86.6 billion by 2025 
with an estimated annual growth rate of 9.5% from 2021 to 
2028 (Sganzerla et al., 2022) in which oyster mushroom, the 
second most cultivated mushroom worldwide, has a significant 
contribution. China with 74% yield is dominated leader in 
oyster mushroom globally, followed by European countries, 
South Korea, and India (Aditya et al., 2024). 

In India, commercially important edible mushrooms are white 
button mushroom (Agaricus  bisporus) with 85% cultivation 
and oyster mushroom (Pleurotus spp.) with 24.1% cultivation 
(Sharma et al., 2019; Upamanya et al., 2021). Pleurotus 
cornucopiae is the branched oyster mushroom species, which 
is easy to cultivate with little  investment and environment 
friendly way of using waste materials to produce highly 
nutritious food. was not practiced very commonly in India. 
It is characterized by a cap in younger stage, which is cream 
colored and then becomes yellowish-ochraceous and turns 
darker ochraceous-dark brown at maturity. The cap is funnel 
shaped while the inner flesh is white, thin with a pleasant 
odour and mild taste (Krishnapriya et al., 2017; Aditya et al., 
2024). The optimum temperature range for its cultivation is 
between 25 to 35°C in both temperate and tropical regions 
(Jang et al., 2005). Substrates rich of lignocellulosic materials 
including wheat straw, sawdust, palm cones, corn cobs7, 
sugarcane pulp, coconut fiber, sugarcane pulp and cotton 
waste commonly used for mushroom production by promoting 
the mycelial growth and fruit formation (Liaqat et al., 2014; 
Das et al., 2014; Kataoka et al., 2025). 

The first crucial step in ensuring the success of spawn 
production is the preservation and resuscitation of pure 
mycelium of exceptional quality (Sharma et al., 2019b). Solid 
culture medium is considered appropriate for the growth of 
Pleurotus spp. (Vieira et al., 2013). Which found optimum 
on oat meal agar, potato dextrose agar, malt extract agar 
(Suharban and Nair, 1994; Nasim et al., 2001), corn extract 
agar (Khandakar et al., 2008) and cassava pillings extract 
agar (Stanley and Nyenke, 2011). Hence, the experiment was 
conducted to evaluate the effects of different cultural 
parameters including media composit ion, pH and 
temperature on vegetative growth of P. cornucopiae.

2.  Materials and Methods 

The present investigation was carried out during (January–
April) 2025 at Mushroom Research Laboratory, Department 
of Plant Pathology, College of Horticulture and Forestry, Neri, 
Hamirpur (HP), which is located within 30ο 51’N and 77ο 11’E 
longitude 1250 m above the sea level.

2.1.  Evaluation of basal medium
Cultural studies were undertaken with the standard procedure 
laid down by Lilly and Barnett (1951) and Tuite (1969) with 

some modifications. Five different nutrient media viz., potato 
dextrose, malt extract, oat meal, Asthana and Hawker’s 
and Czapek’s dox were evaluated for mycelial growth of P. 
cornucopiae in both solid and liquid media. A 5 mm bit of test 
fungus from pure culture was inoculated on solid and liquid 
media using a sterilized cork borer and incubated in a BOD 
incubator at 25±1°C. In the case of solid media, observations 
on average diametric growth of mycelia, pigmentation was 
recorded after 7 days of inoculation. The average fungal 
biomass after 7, 14, and 21 days of inoculation was estimated 
in the liquid media by filtering through Whatman No.1 filter 
paper and repeatedly washed with distilled water and dried at 
70°C overnight. The dry weight of the fungus was calculated 
by using the following formula:

Dry weight=(Weight of filter paper+mycelium)-(Weight of 
filter paper)

2.2.  Effect of pH on P. cornucopiae growth
The growth of P. cornucopiae was evaluated in potato dextrose 
agar at different pH regimes viz., 4.0, 5.0, 6.0, 7.0, and 8.0, 
adjusted with the help of pH meter by inoculated with test 
fungus (5 mm bit) and incubated in BOD incubator at 25 ± 1°C. 
The data were recorded in terms of average diametric growth 
and type of growth after 7 days of inoculation.

2.3.  Effect of temperature on P. cornucopiae growth
To study the effect of temperature, Petri plates containing PDA 
as a basal medium was inoculated with 5 mm bits of tested 
fungus and incubated at different temperatures viz., 10, 15, 
20, 25, 30, and 35°C for 7 days. The average diametric growth 
(mm) and type of growth was recorded for each treatment 
with three replicates. 

3.  Results and Discussion

Potato dextrose agar medium supported maximum (88.55 
mm) mycelial growth, which was statistically at par with malt 
extract agar medium (85.55 mm) and significant followed by 
oatmeal agar (80.88 mm) (Table 1). However, a significant 
minimum (43.22 mm) mycelial growth was recorded in 
Asthana and Hawker’s agar medium. Mycelial character of the 
test fungus was varied from white to translucent in different 
media with thick strands, thin strands, and sparse growth 
(Figure 1a). These results were agreed with Rawte and Diwan 
(2011) and Sardar et al. (2015), who tested different media 
for culturing Pleurotus species and concluded that potato 
dextrose agar medium was best for the growth of Pleurotus 
species. Similar results were noticed by Kumla et al. (2013) 
who observed the best mycelial growth of Pleurotus giganteus 
on potato dextrose agar medium.

The irrespective of the days of observation, maximum (676.00 
mg) average biomass was recorded in potato dextrose broth 
(Figure 1b) followed by malt extract broth (587.66 mg) and 
oat meal broth (531.33 mg) (Table 2). However, significantly 
minimum (268.66 mg) fungal biomass was recorded in 
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Figure 1: Effects of different solid (a) and liquid media (b) on 
the growth of P. cornucopiae Figure 2: Effects of pH (a) and temperature (b) on the growth 

of P. cornucopiae

Table 1: Effect of different solid media on mycelial growth 
of the Pleurotus cornucopiae
Media Average 

diametric 
growth 
(mm)

Colour of 
mycelium

Type of 
growth

Potato dextrose 
agar

88.55 White Thin strandy

Malt extract 
agar

85.55 White Thick strand

Oat meal agar 80.88 Translucent 
to white

Sparse

Czapek’s dox 
agar

52.55 Translucent Sparse

Asthana and 
Hawker’s agar

43.22 Translucent Sparse

Mean 70.15

SEm± 2.35

CD (p=0.05) 5.23

Asthana and Hawker’s broth followed by Czapek’s dox broth 
(299.00 mg). Irrespective of the liquid media tested, maximum 
(690.00 mg) fungal biomass was observed after 21 days of 
inoculation followed significantly by 14 (471.00 mg) and 7 
days (256.60 mg) after inoculation. The maximum (987.00 
mg) fungal biomass was supported by potato dextrose broth 
after 21 days of inoculation, which was minimum (146.00 mg) 
for Asthana and Hawker’s broth after 7 days of inoculation. 
Similar findings were observed by Amita and Atri (2017) in 
the vegetative growth of P. cystidiosus in the yeast glucose 
medium (7.9 mg ml-1) followed by potato dextrose broth (6.9 
mg ml-1) while, minimum growth recorded in Asthana and 
Hawker broth (0.08 mg ml-1).

The average diametric growth of P. cornucopiae was maximum 

Table 2: Effect of different liquid media on Pleurotus 
cornucopiae biomass production

Media Average biomass after days of 
inoculation (mg)

7 days 14 days 21 days Mean

Potato dextrose 
broth

365.00 676.00 987.00 676.00

Malt extract broth 317.00 581.00 865.00 587.66

Oat meal broth 284.00 503.00 807.00 531.33

Czapek’s dox broth 171.00 309.00 417.00 299.00

Asthana and 
Hawker’s broth

146.00 286.00 374.00 268.66

Mean 256.60 471.00 690.00

SEm± CD (p=0.05)  

Days 1.14 3.33  

Treatment 1.48 4.30  

Interaction 2.56 7.45  

(83.25 mm) at pH 7.0 which was statistically at par with 
growth (81.83 mm) at pH 6.0 (Table 3), while significantly 
slower diametric growth (53.91 mm) was recorded at pH 4.0 
(53.91 mm) after 7 days of inoculation. The mycelial growth 
was thick strandy at pH 7.0 and 8.0, thin strandy and fluffy at 
pH 5.0 and 6.0 and sparse growth at pH 4.0 (Figure 2a). The 
optimum pH was in accordance with the observations of Yadav 
and Chandra (2014), who reported best fungal growth for all 
the strains of Pleurotus spp. at pH 7.0 and Fellal et al. (2003) 
who obtained an optimum growth of P. columbinus and P. 
pulmonarius at pH 7.0.

The average diametric growth of P. cornucopiae was 
significantly maximum (85.00 mm) at 25°C followed by 20°C 
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Table 3: Effect of pH on mycelial growth of Pleurotus 
cornucopiae
Treatments 
(pH)

Average diametric 
growth (mm)

Growth pattern

4.0 53.91 Sparse

5.0 72.08 Thin strand

6.0 81.83 Fluffy

7.0 83.25 Thick strand

8.0 75.25 Thick strand

Mean 73.26

SEm± 1.81

CD (p=0.05) 4.04

(67.41 mm) and 30°C (60.66 mm), while slower and minimum 
growth was recorded at 10°C (39.16 mm) (Figure 2b; Table 
4). The mycelium was thick strandy, thin strandy and strandy 
at different temperatures. More or less similar results were 
reported by Rangad and Jandaik (1977) who obtained highest 
mycelial growth of P. ostreatus at 25°C and Zhao and Cui (2002) 
who found 25°C as the optimum temperature for mycelial 
growth of P. ferulae.

Khan et al. (2013) reported that pH is an important factor 

Table 4: Effect of temperature on mycelial growth of 
Pleurotus cornucopiae
Temperature 
(°C)

Average diametric 
growth (mm)

Growth pattern

10 39.16 Strandy

15 57.91 Strandy

20 67.41 Thin strand

25 85.00 Thick strand

30 60.66 Thin strand

35 55.00 Strandy

Mean 60.85

SEm± 0.83

CD (p=0.05) 1.81

for the production of oyster mushroom (Pleurotus sp.) which 
grew well with high yield at slightly basic pH. The pH 5–6 and 
6.2 and 6.4 were found best for the growth of Pleurotus spp., 
P. florida and P. citrinopileatus, and P. ostreatus (Singh et al., 
2000; Mukherjee and Nandi, 2000). The P. ostreatus growth 
was decreased in pH between 6.5 and 7.5 (Ibekwe et al., 2008). 
Peksen et al. (1999) found good mycelial growth when spores 
were kept at 35°C for three days before incubation at 25°C 
on malt extract agar.  Ayman et al. (2009) studied effect of 
temperature on mycelia growth of Pleurotus spp., and found 
25°C as optimum temperature for its growth. 

In the case of liquid media, Rawte and Diwan (2011) evaluated 

Richard’s Broth, Asthana Hawker’s, Czapek’s dox and potato 
dextrose broth for biomass production and found maximum 
growth of P. florida on Asthana Hawker’s media. Growth was 
probably best in the dark but continuous light (below 250 lux) 
was best for fruiting. P. cornucopiaewas has been successfully 
grown at 20–28°C (Date, 1997). Cultivation of P. cornucopiae, 
the branched oyster mushroom was rather new in Indian 
conditions and much work has not yet been done on this 
species. With this background, the present study was 
undertaken to study the effect of different cultural 
parameters on the vegetative growth of P. cornucopiae.

4.  Conclusion

The evaluation of P. cornucopiae revealed maximum diametric 
growth on potato dextrose agar and minimum on Asthana and 
Hawker’s agar. Similarly, maximum biomass was observed in 
potato dextrose broth and minimum in Asthana and Hawker’s 
broth. The growth was maximum under neutral and minimum 
under acidic condition. The P. cornucopiae growth was ranged 
from sparse, fluffy to thick strand, and optimum at 25°C and 
pH 7. It would require to validate these findings through 
comparative studies on different mushroom varieties.
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