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Abstract

Pleurotus ostreatus, an edible species of mushroom, has a
wide range of responses on mycelium growth to varying ranges
of culture media. An experiment was conducted to investigate
the effect of seven different culture media viz. corn meal agar,
oat meal agar, WEA, synthetic potato dextrose agar,
conventional potato dextrose agar, carrot root extract, and rice
bran agar on the mycelial growth of P. ostreatus. They were
evaluated under in vitro in completely randomized design with
5 replications at the plant pathology laboratory of institute of
agriculture and animal science, Paklihawa, Nepal. The radial
mycelium growth of P. ostreatus was recorded at 24 hours
interval for eight consecutive days after inoculation. The
findings of the experiment showed that after 2" day of
inoculation among different media, the growth of mycelium was
highest on conventional potato dextrose agar (1.2875 cm)
followed by synthetic potato dextrose agar (1.2300 cm) and
lowest on corn meal agar (0.9625 cm). However, the trend of
growth was not similar. Similarly, after 4t day of inoculation,
the growth of the fungus was highest on oat meal agar (4.4700
cm) followed by rice bran agar (4.4275 cm), and least on corn
meal agar (2.6700 cm). Likewise, after 6" day of inoculation,
the growth of the fungus was highest on oat meal agar (7.8900
cm) followed by rice bran agar (7.7725 cm), and least on corn
meal agar (5.8625 cm). After 8t day of inoculation, the growth
of fungus was highest on oat meal agar, wheat extract agar,
conventional potato dextrose agar, and rice bran agar i.e., 9.00
cm, and least on carrot root extract (8.4375 cm). The study
indicated a significant effect of most of the media on growth of
Pleurotus which suggests their application for culture
maintenance.
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Abbreviations: ANOVA: Analysis of Variance; °C: Degree
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Dextrose Agar; WEA: Wheat Extract Agar

Introduction

Pleurotus ostreatus is the most common oyster mushroom found in
Nepal. The P. ostreatus, one of 10,000 edible species of mushrooms, is
ideal for climatic conditions and, in terms of consumption, comes in
second place only behind the button mushroom in terms of popularity.
According to Shrestha and Dhakal, 96.48% variation in gross cash
income from P. ostreatus in Nepal. It can grow on wide range of
agricultural wastes, having short cropping periods and ability to grow
on wide range of temperature and humidity compared to another
cultivated mushroom. P ostreatus contains about 100 bioactive
compounds and could be a source of dietary fiber [1]. Furthermore,
they are high in protein, lipids, carbohydrates, vitamins and minerals,
but low in calories and fat. P. ostreatus has the advantage of having a
shorter growth time (when compared to other edible mushrooms), the
substrate used requires pasteurization, it is highly profitable
(converting a high percentage of the substrate to fruiting bodies), and it
is less susceptible to diseases and pests.

A culture media is a specialized medium used in microbiological
laboratories to cultivate different kinds of microorganisms and are
composed of different nutrients that are essential for microbial growth.
The growth medium is the most crucial component in the cultivation
of mushrooms because it provides the nutrients required for the
mushroom mycelia to grow.

For the oyster mushroom Pleurotus sp., the primary nutritional
sources are cellulose, hemicellulose, and lignin, and the majority of
these substrate materials require the addition of nitrogen sources like
wheat and rice bran to achieve the ideal C/N ratio. Production of
spawn (active mycelium) is one of the main obstacles to mushroom
development worldwide [2-5]. For studying the life cycle and other
cultivation aspects of medicinally important mushrooms, study of
mycelial behaviour is important. Media and plant growth regulators
can be crucial for in vitro mushroom mycelial colony proliferation.
Too far, quite a few experiments have been conducted around the
globe to determine the best type and media for spawn production.
However, sufficient research has not been done in the nation on
various mushroom cultivation varieties and media [6]. Study of
mycelial growth pattern on different culture media can upgrade
knowledge and culture practices regarding this problem [7]. This
research would be conducted to investigate the mycelial colony
proliferation of P. ostreatus on different media. Under this context, to
access suitable media for mushroom cultivation [8].

Materials and Methods

The research was carried out at IAAS, Rupandehi, Nepal in aseptic
condition for 21 days. The experiments were laid out in a CRD with
Five replications in each treatment and number of treatments were 7
(corn meal agar, oat meal agar, WEA, synthetic PDA, conventional
PDA, carrot root extract agar, rice bran agar) and synthetic PDA was
used as standard check [9]. For preparation of pure culture, small
portion of tissue was taken from collar region of fresh mushroom
sample and these cut pieces were sterilized with 1% NaOCI for 30 sec
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followed by 3 serials washing in distilled water [10]. Samples were
then transferred to pre-sterilized PDA culture medium (at 121°C and
15 psi for 15 min), which were, incubated at 24°C in the incubator for
1 week, fully grown white mycelium was obtained which was pure
culture [11]. Before conducting experiments, maintained pure culture
was transferred in PDA slants or PDA Petri plates to obtain
subculture. Subculture was done until the pure fungal growth was
observed without any contamination. From subculture, pure culture
was obtained in 13 days [12].

These seven different media was prepared by standard methods.
The various constituents of these media were integrated as corn meal
agar (corn fine powdered 7.5 g, agar 5 g, distilled water 250 ml), oat
meal agar (oat flour 7.5 g, agar 5 g, distilled water 250 ml), wheat
extract agar (wheat grain 8 g, dextrose 5 g, agar-agar 5 g, distilled
water 250 ml), synthetic PDA (PDA powder 11 g and distilled water
250 ml), conventional PDA (peeled potato 50 g, dextrose 5 g, agar-
agar 5 g, distilled water 250 ml), carrot root extract agar (carrot root
50 g, dextrose 5 g, agar-agar 5 g, distilled water 250 ml), rice bran
agar (rice bran 50 g, dextrose 5 g, agar-agar 5 g, distilled water 250
ml) [13]. The different constituents of media were dissolved in water
separately. In case of conventional potato dextrose agar, carrot root
extract agar, rice bran agar, wheat extract agar, extraction was taken
after boiling them on a water bath [14].

After preparation of different media, pouring was done in 35
different petri plate for each plate 20 ml with 7 different media in
aseptic condition inside laminar air flow and was tagged and allowed
to solidify. Control treatment was prepared by simply pouring the
synthetic PDA [15]. Five mm circular disk mycelium mat from the
edges of actively growing culture was transferred to the center of the

amended PDA with the 5 mm cork borer. The plate was then sealed
using para film and was well labelled. It was then incubated at 25°C +
1°C at incubator for 8 days [16].

The mycelial growth was observed at 24 hours after the inoculation
and the diameter of the growing mycelium was noted using plastic
transparent geometry scale across the petri dish horizontally to
obtained the 1% data. Afterwards, data was taken at the interval of 24
hours for consecutive 8 days [17]. All the data was imported in Ms.
excel 2016 and analysis of variance was done using R-studio software
(v2022.02.3), Duncan’s Multiple Range Test (DMRT).

Results

According to the experiment, after 2" DAI among different media,
growth of mycelium was highest on conventional PDA (1.2875 cm)
followed by synthetic PDA (1.2300 cm) and rice bran agar (1.1950
cm) and lowest on corn meal agar (0.9625 cm) followed by carrot root
extract (0.9650 cm). The trend of growth was not similar in all DAL
After 4™ DAL the growth of fungus was highest on oat meal agar
(4.4700 cm) followed by rice bran agar (4.4275 cm) and conventional
PDA (4.2550 cm) and least on corn meal agar (2.6700 cm) followed
by carrot root extract (2.8775 cm). After 6" DAI, the growth of
fungus was highest on oat meal agar (7.8900 cm) followed by rice
bran agar (7.7725 ¢cm) and WEA (7.7650 cm) and least on corn meal
agar (5.8625 cm) followed by carrot root extract (5.8650 cm). After
8t day DAI, the growth of fungus was highest on oat meal agar,
WEA, Conventional PDA and rice bran agar i.e., 9.00 cm followed by
corn meal agar (8.7750 c¢cm) and least on carrot root (8.4375 cm)
followed by synthetic PDA (8.6300 cm) (Table 1).

Culture media Day 2 Day 4 Day 6 Day 8

Corn meal agar 0.9625¢ 2.6700¢ 5.8625° 8.7750°

Oat meal agar 1.0125b 4.47002 7.89002 9.00002

Wheat extract agar 1.1925% 4.19002 7.76502 9.00002

Synthetic PDA 1.23002 3.4775° 6.0050° 8.6300°

Conventional PDA 1.28752 4.25502 7.64752 9.00002

Carrot root extract 0.9650° 2.8775¢ 5.8650° 8.4375¢

Rice bran agar 1.195020 4.42752 7.77252 9.00002

Mean 1.120714 3.766786 6.9725 8.834643

CV% 0.16468 0.200487 0.139595 0.027339

LSD 0.1898036** 0.3681235*** 0.3800215*** 0.1588223***
Note: CV: Coefficient of Variation, LSD means Least Significant Difference followed by the same letter in a column are not significantly different by DMRT at 5% level
of significance. Values are mean of five replications.

Table 1: Effect of culture media on radial mycelial growth (cm) in different treatments.

The Figure 1 depicts sigmoid growth of mycelium of P. ostreatus in
different culture media. Up to second DAI, there was slight significant
difference among various media used. However, significant effect of
different media on mycelial proliferation increased after fourth DAI.
Besides, there was highly significant differences among those media
that showed highest mycelial growth (oat meal agar, WEA,
conventional PDA and rice bran agar) and those media that showed
least mycelial growth (carrot root extract, synthetic PDA and corn
meal agar) after seventh DAL

Figure 1: Growth of mycelium in different culture media.
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environmental conditions to grow and reproduce. Growth medium is
the most important factor in mushroom production because it supplies
necessary nutrients for the growth of mushroom mycelia.

Among different growing agar media used in this investigation, oat
meal agar, WEA, conventional PDA and rice bran agar was proved to
be the best while carrot root extract found to be inappropriate media
for the mycelial proliferation of P. ostreatus. The media which possess
higher growth potential might exhibit higher carbon sources and other
nutrients like protein, fat, vitamin E that increase the bioactivity of
fungus. Carrot root tissue have been shown to contain a number of
metabolites (6-methoxymellein and falcarindiol) which acts as anti-
fungal properties. The difference of mycelial growth on different agar
media may be due to availability of different carbon sources and other
required nutrients.

Our results are in accordance with the finding of Grandgirard, et al.,
observed mycelial growth of 7 strains of edible fungi on different
culture media. Mycelial growth rates were found higher on WDA
(Wheat/Dextrose/Agar) medium which is also the most economic, as
the wheat grain after extraction is used for spawn production than on
PDA media in all strains investigated.

This result is also supported by other investigators such as Naik, et
al., which revealed that growth of Pleurotus ostreatus was
significantly rapid on wheat extract agar medium as compared to rest
of other media used. Similarly, Maurya, et al., reported that P.
ostreatus showed highest growth of mycelium on conventional PDA
among different media used.

Unlikely, P. ostreatus showed highest growth of mycelium on
synthetic PDA containing more amount of glucose and sucrose than
other sources among different media used Kumar, et al.; Hoa, et al.;
Hussain, et al. According to Ishaq, et al., maximum mycelial growth
of Pleurotus spp. was on corn meal agar that constitute
additional dietary fibre and growth factors which is in contrast with
our result obtained.

Conclusion

Pleurotus ostreatus is a very popular and commonly cultivated
mushroom which can be grown on various substrates and media.
Mushroom mycelium is affected by various factors including culture
media. Generally, synthetic PDA is the most widely used culture
media for the mycelial growth but from the research conducted it was
found that the oat meal agar, conventional PDA, WEA and rice bran
agar were found to be suitable for the mycelial growth. Therefore,
among these media which are economically feasible and locally
available can be alternative of synthetic PDA in mycelial culture
preparation which helps in spawn preparation and enhance mushroom
productivity.
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