Journal of Scientific Research
d Reports

Journal of Scientific Research and Reports

N Volume 30, Issue 8, Page 598-607, 2024; Article no.JSRR.121266
o ISSN: 2320-0227

Performance of Shiitake Mushrooms
(Lentinula edodes) on Some Selected
Agro-Based Waste Extracts Media
under In vitro Conditions

Sruthi G 3, Prameela M ", Vidya Sagar B 2@
and Aruna kumari J ©

aDepartment of Plant Pathology, College of Agriculture, Rajendranagar, PJTSAU, Hyderabad,
Telangana State, India.

b Mushroom Cultivation Scheme, Department of Plant Pathology, College of Agriculture,
Rajendranagar, PJTSAU, Hyderabad, Telangana State, India.

¢ Department of Biochemistry, College of Agriculture, Rajendranagar, PJTSAU, Hyderabad,
Telangana State, India.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information
DOI: https://doi.org/10.9734/jsrr/2024/v30i82281

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer
review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/121266

Received: 02/06/2024
- . Accepted: 05/08/2024
Original Research Article Published: 09/08/2024

ABSTRACT

Shiitake mushrooms (Lentinula edodes), known for growing on decaying deciduous trees, are
particularly notable for their health benefits. In Telangana state, the climate and agricultural waste
provide optimal conditions for mushroom cultivation, which can boost the local economy and
nutrition. The present investigation was taken up in Completely randomized block design (CRBD)
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with 3 replications to evaluate the performance of shiitake mushroom (Lentinula edodes) on
seventeen different agro-based waste extract media and maintained at two different temperatures
viz., 20°C and 24°C under in vitro conditions. Results revealed that at 20°C, the maximum mycelium
growth of L. edodes was recorded in treatment T 17 (PDA) (75.33 mm, 90.00 mm) on 7 DAI (Days
After Inoculation) and 14 DAI respectively, while minimum mycelium growth was recorded in T 8
(Sawdust + Paddy Straw) (22.00 mm, 35.00 mm). Similarly at 24°C treatment T 17 (PDA) and T 12
(Eucalyptus Bark + Wheat Grains and Sorghum Grains) recorded the maximum mycelium growth
(90.00 mm, 90.00 mm) and T 8 (Sawdust + Paddy Straw) recorded minimum mycelium growth
(30.33 mm, 42.97 mm) on 7 DAI and 14 DAI respectively. The Principal Component Analysis of
recorded values of the mycelial growth was shown in the form of eigen values, the highest eigen
values were recorded for L. edodes mycelial growth on 7 DAI and 14 DAI at 24°C indicating the

significant influence of temperature and media.

Keywords: Lentinula edodes; mushroom; mycelium growth; media; temperature; in vitro condition;

agro-based waste.
1. INTRODUCTION

Shiitake mushroom (Lentinula edodes) is one of
the six popular edible mushrooms native to the
East Asian region. The practice of cultivating
shiitake mushrooms can be traced back to
ancient times in the Far East, particularly in
areas such as China and Japan. The generic
name edodes comes from Latin, meaning
“edible”. Lentinula edodes grows in groups on
decaying deciduous trees, particularly on the
Castanopsis cuspidata species. They are white
wood rotting fungi capable of decomposing the
cellulose and lignin structural components [1,2].
Shiitake mushrooms are prized for being fat-free
and having low cholesterol and sodium content,
making them a healthy dietary choice. They are
also rich in proteins, lipids, carbohydrates, fibres,
ergosterols, antioxidants and vitamins like
provitamin D which are not commonly found in
other food sources [3]. Due to their exceptional
nutritional value and potential medical benefits,
this species is often referred as "the queen of
plants" [4]. Season-based cultivation of these
mushrooms can be taken up with favourable
climatic conditions. Additionally, the abundance
of agricultural wastes from local farms can be
converted into prized mushroom production [5,6].
Despite efforts to standardize its cultivation, this
mushroom has not yet been commercially
produced in India, information regarding shiitake
mushroom cultivation in Telangana is not
available in spite of its importance. Mushroom
cultivation helps recycling agricultural wastes and
addresses nutritional deficiencies and health
issues. This study was taken up to evaluate the
suitable media prepared from abundantly
available agricultural wastes and two different
temperatures viz., 20°C and 24°C temperatures
for growth of shiitake mushroom and also for

getting preliminary data for promotion of shiitake
mushroom cultivation.

1.1 Experimental Site

The experiment trial was conducted in the
Mushroom Cultivation Scheme, Department of
Plant Pathology, College of Agriculture,
Rajendranagar, PJTSAU, Telangana State,
India. This study was supported by the Central
Instrumentation Cell, which provided
essential resources and facilities for the
research.

2. MATERIALS AND METHODS

2.1 Preparation of Pure Culture of

Lentinula edodes

The shiitake mushroom (Lentinula edodes)
culture was procured from the IIHR, Bangalore.
The culture was grown on sterilized Petri plates
containing Potato Dextrose Agar (PDA) media in
a BOD incubator at a temperature of 25 + 2°C.
Five mm disc of 7 days old shiitake pure culture
was then transferred onto fresh PDA slants,
allowed to fully grow and then stored in a
refrigerator at 10-12°C for future use.

2.2 Preparation of Potato Dextrose Agar
Media

To prepare the Potato Dextrose Agar (PDA)
medium procedure followed was given by Aneja
[7]. 200 g of peeled potatoes were boiled in
water and the extract was diluted to a total
volume of 1 litre by adjusting with water. Then 20
g of dextrose and 20 g of agar were dissolved in
the solution and dispensed into 250 ml conical
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flasks, which were plugged with non-absorbent
cotton and sterilized at 121.6°C and 15 psi
pressure for 20 minutes in an autoclave.

2.3 Preparation of Different Agro Based
Waste Extract Media

The extracts of the agro-based waste were
prepared by following the procedure used by
Singh [8]. Boiling of each substrate composition
separately in 1 litre of water for 25-30 minutes as
listed (Table 1). The resulting substrate extract
was strained through muslin cloth and the
volume was adjusted to 1 litre. Then 20 g agar of
and 20 g of dextrose were added into substrate
extract. The prepared substrate extract media
was make up to 1000 ml and poured into conical
flasks, plugged with non-absorbent cotton and
sterilized at 121.6°C and 15 psi pressure for 20
minutes.

and Data

2.4 Pouring, Incubation

Collection

Each of the 17 prepared media was filled up to
two-thirds of 500 ml conical flask. The flask was
then tightly plugged with non-absorbent cotton,
covered with aluminium foil and secured with
rubber bands. The flasks were autoclaved for 20
minutes at 121.6°C and 15 psi pressure. In three
replicates, 20 ml of each of the prepared media

was aseptically poured into 90 mm sterilized petri
plates inside laminar air flow cabinet. The centre
of the Petri plate were inoculated with 5 mm
discs of 7-day-old culture of Lentinula edodes
and incubated at two different temperatures viz.,
20°C and 24°C in a BOD incubator. The
mycelial growth was recorded after 7 DAl and 14
DAL

2.5 Effect of temperature on growth of
Lentinula edodes

The 17 prepared media were poured into Petri
plates, allowed for solidification and inoculated
with 5 mm disc of 7 days old mycelial culture.
Inoculated Petri plates were placed at two
different temperatures viz., 20°C and 24°C. The
mycelial growth of Lentinula edodes were
recorded on 7 DAl and 14 DAI.

2.6 Statistical Analysis

Experiment was carried out using a Completely
randomized block design (CRBD) with three
replications of each treatment. The data obtained
from the experiment were analysed using the
analysis of variance (ANOVA) technique
employed using SPSS software. PCA analysis
were carried out using OPSTAT software by
following the standard statistical procedure
suggested by Gomez and Gomez [9].

Table 1. Compositions of agro-based waste extracts media used for in vitro evaluation of
Lentinula edodes

Treatments Details of extract media Ratio and composition
T1 Sorghum Grains +Sawdust (1:4) 40g +160g

T2 Wheat Grains+ Sawdust (1:4) 40g+160 g

T3 Wheat Bran + Sawdust (1:4) 40g+160 g

T4 Rice Bran + Paddy Husk and Sawdust (1:1:3)40g+40g +120g
T5 Paddy Husk + Sawdust (1:4) 40g+160 g

T6 Ashoka Woodchips + Paddy Husk + Wheat Bran (3:1:1) 120g+40g+40g
T7 Ashoka Wood Chips +Paddy Husk + Rice Bran (3:1:1) 120g+40g+40g
T8 Sawdust + Paddy Straw (4:1) 160g+40 g

T9 Eucalyptus Bark + Sawdust (4:1) 160g+40 g

T10 Eucalyptus Bark + Paddy Husk (4:1) 160g+40 g

T11 Eucalyptus Bark + Rice Bran (4:1) 160g+40 g

T12 Eucalyptus Bark + Wheat Grains + Sorghum Grains (1:1:1) 669+669+6649
T13 Rice Bran +Sawdust (1:4) 40g+160 g

T14 Only Sawdust 200g

T15 Only Sorghum Grains 200g

T16 Only Ashoka Wood Chips 200g

T17 PDA 200g
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3. RESULTS AND DISCUSSION

3.1 Lentinula edodes Mycelial Growth on
Different Agro-Based Waste Extract
Media at 20°C

Under in vitro conditions, different agro-based
waste extracts were evaluated for the growth of
Lentinula edodes. The mycelial growth ranged
from 39.59 mm to 64.40 mm on two days after
inoculation viz., 7DAI and 14 DAI were recorded.
Maximum growth of mycelium was recorded on
14 DAI (64.40 mm) and lowest on 7 DAI (39.59
mm). The impact of different treatments on
mycelial growth was found to be significant. In
treatment T 17 (82.67 mm) maximum mycelial
growth was recorded while minimum in T 8
(28.50mm). Significant interaction effects of DAI
and treatments were observed on mycelial

growth of L. edodes. The maximum interaction
effect of mycelial mean was recorded in T 17
(90.00 mm) and T 12 (90.00 mm) treatments on
14 DAI while minimum was recorded in T 8
(22mm) and T 14 (23.67mm) treatment on 7 DAl
(Table 2 and Fig 1. Fig 2).

Similar findings were reported earlier by
Gbolagade et al. [10] that PDA was the most
suitable medium for culturing Lentinula edodes
mycelium. Verma and Singh [11] reported that
the maximum mycelial growth was recorded on
the PDA medium among all other media. Igbal et
al. [12] reported similar findings of this study the
maximum mycelial growth of L. edodes was
recorded on the PDA media. Similarly,
Shanmugaraj et al. [13] found that PDA media
was best for the maximum growth of Lentinula
edodes.

Table 2. Mycelial growth of Lentinula edodes on different agro-based waste extract media at
20°C temperature

Treatments Details of treatments Mycelial growth(mm) *At 20°C
7 DAI 14 DAI MEAN

T1 Sorghum Grains +Sawdust 34.00 67.75 50.88
T2 Wheat Grains+ Sawdust 26.33 58.00 42.17
T3 Wheat Bran + Sawdust 30.33 58.75 44.54
T4 Rice Bran + Paddy Husk and Sawdust 26.00 56.75 41.38
T5 Paddy Husk + Sawdust 25.33 55.75 40.54
T6 Ashoka Woodchips + Paddy Husk + Wheat  49.33 66.50 57.92

Bran
T7 Ashoka Wood Chips +Paddy Husk + Rice 31.33 56.50 43.92

Bran
T8 Sawdust + Paddy Straw 22.00 35.00 28.50
T9 Eucalyptus Bark + Sawdust 43.67 65.25 54.46
T10 Eucalyptus Bark + Paddy Husk 56.00 82.00 69.00
T11 Eucalyptus Bark + Rice Bran 56.33 83.25 69.79
T12 Eucalyptus Bark + Wheat Grains + Sorghum  64.00 90.00 77.00

Grains
T13 Rice Bran +Sawdust 24.00 51.25 37.63
T14 Only Sawdust 23.67 52.00 37.84
T15 Only Sorghum Grains 57.67 80.00 68.84
T16 Only Ashoka Wood Chips 27.67 46.00 36.84
T17 PDA 75.33 90.00 82.67

MEAN 39.59 64.40

CVv 2.24

CD @5% SE(m)

DAI (A) 0.466 0.165

Treatment (B) 1.359 0.482

Interaction (A X B) 1.922 0.681

Note: * Average of 3 replications
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Fig. 1. Mycelial growth of Lentinula edodes on different treatments at 20°C temperature

Fig. 2. Mycelial growth of Lentinula edodes on different treatments at 20°C temperature
Note: T8-Sawdust+ Paddy Straw, T10-Eucalyptus Bark + Paddy Husk, T11-Eucalyptus Bark + Rice Bran, T12-
Eucalyptus Bark + Wheat Grains + Sorghum Grains, - Potato Dextrose Agar

3.2 Lentinula edodes Mycelial Growth at
24°C Temperature

Growth of Lentinula edodes mycelium among
two DAI were ranged from 55.86 mm to 80.45
mm. Maximum mycelial growth was recorded on
14 DAl (80.88 mm) and minimum on 7 DAI
(55.86 mm). There was a significant effect of
different treatments on mycelial growth which
varied from 36.00mm to 90.00 mm. The
maximum mycelial growth was recorded in
treatment T 17 (90.00 mm) while the lowest was
recorded in T 8 (36.00 mm). Further there was a
significant interaction effect of two DAI and 17
treatments on mycelial growth of L. edodes at a
temperature of 24°C. The maximum interaction
effect was recorded with mycelial growth of 90.00
mm on 7 DAI and 14 DAl in two treatments T 17

and T 12 treatments. T 11 and T 10 treatments
were also recorded maximum growth (90.00 mm)
on 14 DAI. While the minimum growth was
recorded in T 8 (30.33mm) on 7 DAl and 14 DAI
(Table 3 and Fig 3, Fig 4.). The experimental
results revealed a significant effect of
temperature on the mycelial growth of shiitake
mushrooms under in vitro conditions.

These findings are in accordance with the results
of Verma and Singh [11] reported that the
optimal temperature for the L. edodes growth
was 24°C, where maximum mycelial growth was
recorded within 7 DAl when compared to other
agro-based waste extract media and provided
evidence supporting the suitability of PDA as an
effective medium for the growth of Lentinula
edodes mycelium. Similarly, Kumar et al. [14]
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reported that the maximum growth of mycelium
at 24°C. In our findings, Eucalyptus bark extracts
media showed maximum mycelium growth after
PDA medium. Similar observations were also

reported by Andrade et al. [15] fastest mycelial
growth of Lentinula edodes was recorded when
eucalyptus sawdust extract was used as growing
media.
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Fig. 3. Mycelial growth of Lentinula edodes on different treatments at 24°C temperature

Table 3. Mycelial growth of Lentinula edodes on different agro-based waste extract media at
24°C temperature

S.No TREATMENTS

Mycelial growth(mm)* At 24°C

7DAI 14 DAI MEAN
T1 Sorghum Grains +Sawdust 46.33 89.60 68.167
T2 Wheat Grains+ Sawdust 43.67 84.90 64.333
T3 Wheat Bran + Sawdust 42.94 83.67 62.333
T4 Rice Bran + Paddy Husk and Sawdust 40.60 81.00 60.867
T5 Paddy Husk + Sawdust 42.67 83.33 62.167
T6 Ashoka Woodchips + Paddy Husk + Wheat Bran  64.00 89.00 76.50
T7 Ashoka Wood Chips +Paddy Husk + Rice Bran  51.00 78.33 64.167
T8 Sawdust + Paddy Straw 30.33 42.97 36.00
T9 Eucalyptus Bark + Sawdust 58.67 79.83 69.00
T10 Eucalyptus Bark + Paddy Husk 68.00 90.00 79.50
T11 Eucalyptus Bark + Rice Bran 75.00 90.00 83.00
T12 Eucalyptus Bark + Wheat Grains + Sorghum 90.00 90.00 90.00
Grains
T13 Rice Bran +Sawdust 43.00 88.33 65.167
T14 Only Sawdust 39.00 82.37 60.66
T15 Only Sorghum Grains 73.00 87.00 80.00
T16 Only Ashoka Wood Chips 40.37 62.00 51.33
T17 PDA 90.00 90.00 90.00
MEAN 55.86 80.88
Ccv 1.58
CD @5% SE(m)
DAI (A) 0.427 0.151
Treatments (B) 1.244 0.441
Interaction (A X B) 1.76 0.624

Note: * Average of 3 replications
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Fig. 4. Mycelial growth of Lentinula edodes on different treatments at 24°C temperature
Note: T8-Sawdust + Paddy Straw, T14-Ashoka Wood chips + Paddy Husk + Wheat Bran, T10-Eucalyptus Bark +
Paddy husk, T11-Eucalyptus Bark + Rice Bran, T12- Eucalyptus Bark + Wheat Grains + Sorghum Grains, PDA-
Potato Dextrose Agar

Scree Plot

Eigen Values

1 2 3 4 5 6 7 8
Component Number
—8— Eigen Value

Fig. 5. Screen plot for growth of Lentinula edodes by using principal component analysis
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Table 4. Principal component analysis of Lentinula edodes on different substrates at various temperatures

Component Eigenvalues Proportion Cumulative(%)
Mycelial growth of L.edodes at 24°C 7DAI 5.148 0.644 0.644
14 DAI 1.436 0.179 0.823
Mycelial growth of L.edodes at 20°C 7DAI 0.691 0.086 0.909
14 DAI 0.352 0.044 0.953
Colony characters of L.edodes mycelium at 24°C Colony colour 0.213 0.027 0.980
Appearance of mycelium 0.092 0.011 0.991
Colony characters L.edodes mycelium at 20°C Colony colour 0.062 0.008 0.999
Appearance of mycelium 0.062 0.001 1.000
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According to the Principal Component Analysis,
Eigen value = 1 i.e., Mycelial growth of L. edodes
on 7 DAl and 14 DAl at 24°C temperature
components was considered for the existence of
influences of mycelial growth of L. edodes
among 17 treatments as illustrated in (Table 4
and Fig 5). The results from the Principal
Component Analysis of recorded data of mycelial
growth of L. edodes at 7 DAI and 14 DAI
indicates significant influence of treatments.

4. CONCLUSION

This laboratory study taken up for evaluating the
performance of the Shiitake mushroom
(Lentinula edodes) using seventeen different
agro-based waste extracts as growth media.
Results revealed that among all treatments of
agro-based wastes extracts eucalyptus bark
supplemented with wheat grains, sorghum
grains, rice bran and paddy husk and PDA
recorded the maximum mycelial growth at
temperature of 24°C. This finding suggests that
Lentinula edodes has the potential to be
cultivated using locally available residues for
commercial spawn production which can also be
further tested for fresh shiitake mushroom
cultivation.
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