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Abstract

A survey of para rubber plantations belonging to farmers in Wang Takien Subdistrict,
Khao Saming District, Trat Province, Thailand, revealed the presence of edible wood ear
mushrooms (Auricularia cornea). Pure cultures were subsequently isolated from the mycelium
of this mushroom and identified using molecular identification. The strains were then
preserved in the laboratory for further research. The objective of this research was to determine
the factors affecting the growth of the mycelium of A. cornea isolated from para rubber plantation.
The factors, glucose concentration (2, 2.5, 3,3.5,4,4.5, and 5%), pH (4, 5, 6,7, 8, and 9), and
temperature (25, 30, 35, and 40°C) had been investigated on mycelium growth. The factorial
completely randomized design (Factorial CRD) was used to design all the experiments. It was
found that this strain grew the greatest on Potato Dextrose Agar (PDA) containing 2% ¢lucose,
which had the significantly highest colony diameter (7.51+0.21 cm at 8 days, p-value<0.05). At pH
6 and 7, the mycelium grew similarly well and condensed mycelium that revealed colonies
diameter of 7.55+0.57 and 7.79+0.47 cm at 10 days, respectively (not significantly different).
Finally, the mycelium was able to grow the best at 30°C with the significantly highest colony
diameter (8.03+0.89 cm at 6 days, p-value<0.05). The findings of this study revealed that the
optimal conditions for A. cornea mycelium cultivation are growth on PDA containing 2%
glucose, at pH 6 or 7, and incubation at 30°C. Under these optimal conditions, the mycelium
of this strain grew rapidly and exhibited dense growth. Therefore, it is suitable for application

in cultivating high-quality mycelium before fruiting body cultivation.
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Introduction

The para rubber (Hevea brasiliensis) plantation is a worldwide agricultural activity,
including Thailand. Due to it being a monoculture crop, the farm process and human activity
resulted in changes to the biodiversity and function of organisms in this area, including
macrofungi diversity (Lan et al,, 2020; Li et al,, 2018; Monkai et al,, 2017). These led the
researcher to explore the macrofungi (Mushroom) diversity in the para rubber plantation.
Several studies of macrofungi diversity in para rubber plantations have previously been
reported (Osemwegie & Okhuoya, 2011; Osemwegie et al,, 2010). Some edible macrofungi
have been discovered in this area, such as Ganoderma lucidum, Schizophyllum commune,
Tremella fuciformis, and Auricularia auricula (Osemwegie & Okhuoya, 2011; Osemwegie et al.,
2010).

Auricularia is a genus of jelly fungi, wood ear, or Jew’s ear mushroom that is classified
in the family Auriculariaceae of the Fungi Kingdom, with its edible and medicinal properties
such as anti-cancer, anti-microbial, anti-oxidant, anti-diabetic, anti-hypercholesterolemic, and
immuno-modulatory (Bandara et al., 2019). The market demand for this macrofungus led to
the study of bag cultivation as a commercial cultivation. Auricularia cornea was reported in
several countries, including Thailand (Bandara et al., 2017; Drewinski et al., 2024; Regis et al,,
2024; Surawut et al.,, 2023), and the high nutritional value of A. cornea have been reported.
However, the nutritional value widely varies depending on its strain (Walker et al., 2023,
Wanich et al., 2024). Therefore, the stain from para rubber plantation of A. cornea may offer
different nutritional value than previously reported and naturally occurring strains may have
local adaptation and potential value for cultivation. The principle of mushroom bag cultivation
consists of (i) mycelium isolation, (ii) mycelium spawning, (iii) substrate preparation, and (iv)
cultivation to produce mature fruiting bodies (Drewinski et al., 2024; Regis et al., 2024;
Thongklang et al.,, 2020; Wanich et al,, 2024). However, the growth of fungal mycelium in
optimal conditions results in the effective yield of the fruiting body production. At the step of
mycelium isolation, the mushroom cultivator usually uses potato dextrose agar (PDA) for
mycelia cultivation because this medium is easy to prepare. It is easily available with cheap
ingredients.

The factors that affect the mycelium growth of Auricularia spp. (Bandara et al., 2019;
Regis et al., 2024) including A. cornea (Walker et al., 2023; Zhang Bo et al,, 2017; Zhang et al,,
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2018) have been reported. The optimal temperature of A. cornea mycelia was 25°C in Thailand
(Walker et al., 2023) and 30°C in Brazil (Drewinski et al., 2024), while optimal pH has been
reported at 5-7 (Walker et al., 2023). However, different strains of A. cornea resulted in different
growth performance.

Therefore, the objective of this study was to determine the factors affecting the growth
of A. cornea mycelium strain from the para rubber plantation. The results of this study could
be used to cultivate the mycelium in optimal conditions to obtain effective mycelium before

using it to produce fruiting bodies by bag cultivation.

Methodology
Fruiting body samples

Fruiting body of A. cornea (collection number WK19) were collected from para rubber
plantation located in Wang Takien subdistrict, Khao Saming district, Trat province, eastern
Thailand (Latitude 12°24'17" N to 12°30'57" N and longitude 102°25'58" E to 102°33'd5" E). The
species identification was performed by morphological study and sequence analysis of Internal

Transcribed Spacer (ITS) region as previously described (Wanich et al., 2024).

Mycelium preparation

The pure culture of A. cornea mycelium was isolated as previously described
(Drewinski et al., 2024; Wanich et al., 2024). Briefly, a piece of mycelium was removed from
the inside of the fresh fruiting body and transferred to potato dextrose agar (PDA) (Himedia,
India). The pure culture mycelium was prepared for the experiment by growing on PDA
(containing 2% glucose at pH 5) and incubated at 25°C for 5 days. The factorial completely

randomized design (Factorial CRD) was used to design all the experiments.

Effect of glucose on mycelium growth

A 1.0 cm diameter of the cork borer was used to puncture the agar at the edge of the
A. cornea colony on PDA plate. Then, transfer the agar piece to the center of PDA plate
containing glucose concentrations of 2% (normal formula), 2.5, 3, 3.5, 4, 4.5, and 5% (w/v) at
pH 5.0 (5 replications for each glucose condition). Subsequently, all plates were incubated at
25°C. The colony diameter was measured every day until full colonization under any

conditions (Hoa & Wang, 2015).
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Effect of pH on mycelium growth

A 1.0 cm diameter of the cork borer was used to puncture the agar at the edge of the
A. cornea colony on PDA plate. Then, transfer the agar piece to the center of PDA plate
containing optimal glucose concentrations with pH adjusted to 4, 5, 6, 7, 8 and 9 (5 replications
for each pH condition). Subsequently, all plates were incubated at 25°C. The colony diameter

was measured every day until full colonization under any conditions (Hoa & Wang, 2015).

Effect of temperature on mycelium growth

A 1.0 cm diameter of the cork borer was used to puncture the agar at the edge of the
A. cornea colony on PDA plate. Then, transfer the agar piece to the center of PDA plate
containing optimal glucose concentration and pH value. Subsequently, plates were incubated
at 25, 30, 35, and 40 °C (5 replications for each temperature condition). The colony diameter

was measured every day until full colonization under any conditions (Hoa & Wang, 2015).

Statistical analysis

The values obtained from the experimental results were analyzed statistically by
mean and standard deviation. Comparing the mean by one way-ANOVA with LSD for multiple
comparisons. SPSS version 25.0 was used for analysis, and the p-value<0.05 was considered a

statistically significant difference.

Results
Effect of glucose on mycelium growth

According to the mushroom cultivator usually used PDA for mycelia cultivation.
The addition of glucose, serving as the primary carbon source, may stimulate fungal growth.
To determine the effect of glucose on mycelium growth. The mycelium of A. cornea was
grown on PDA containing 2, 2.5, 3, 3.5, 4, 4.5, and 5% glucose (w/v). The result revealed that
A. cornea mycelium could grow at glucose concentrations of 2-5% in PDA but showed the
best growth at 2% glucose in PDA (Figure 1 and Figure 2), with 7.51+0.21 cm of the colony
diameter at 8 days of incubation, which was significantly larger than the other concentrations
(p-value<0.05). The incubation period until the mycelia of A. cornea grew fully on the culture
plate was found in 2% glucose condition at 8 days (Figure 2) followed by the g¢lucose
concentration at 2.5, 3, 3.5, 5 and 4.5% with the colony diameter on 8 days was 6.84+0.44,
6.07+0.21, 5.55+0.27, 4.48+0.10, and 4.47+0.22 cm, respectively.

Science and Technology to Community 4 NI mansuazimaluladgyuuy

Vol 4 No 4 July — August 2026 : TCI 1 U aadua ASNAN-FaNAN 2569 : TC 1




1077 = 2% Glucose
E 1 2.5% Glucose
S 8- — 3% Glucose .
- w  3.5% Glucose
()
® 64 ™ 4% Glucose
g w2 4 5% Glucose
= 4 " 5% Glucose
>
c
o
o ' 27
O

0

3 4 5 6
Time after inoculation (Day)
Figure 1 Colony diameter of A. cornea on PDA with glucose concentrations of 2, 2.5, 3, 3.5,
4, 4.5, and 5% (w/v) after incubation for 8 days. * Represents a significant difference when

compared to other glucose concentrations at 8 days after incubation.

Figure 2 Colony characteristics of A. cornea on PDA with glucose concentrations of 2 (A),

2.5(B), 3(Q), 3.5 (D), 4 (E), 4.5 (F) and 5% (G) (w/v) after 8 days of incubation.
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Effect of pH on mycelium growth

To determine the effect of pH on mycelium growth. The mycelium of A. cornea was
grown on PDA with pH of 4, 5, 6, 7, 8, and 9. The results showed colony diameter of A. cornea
mycelium was quite similar at pH of 4, 5, 6, 7, 8, and 9 (Figure 3 and Figure 4), with colony
diameters of 8.03+0.18, 7.73+0.48, 7.55+0.57, 7.79+0.47, 6.88+0.34, and 7.36+0.10 cm,
respectively, after incubation for 10 days. At pH 6 and 7, the mycelium grew well and seemed
to have high mycelium density when compared to the growth at other pH levels, as shown in
Figure 4. However, the colony diameters of mycelium when grown at pH 6 and 7 revealed no

significant difference (p-value>0.05).
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Figure 3 Colony diameter of A. cornea on PDA with pH of 4, 5, 6, 7, 8, and 9 after incubation for 10 days.

Figure 4 Colony characteristics of A. cornea on PDA with pH of 4 (A), 5 (B), 6 (O), 7 (D), 8 (E)
and 9 (F) after incubation for 10 days.
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Effect of temperature on mycelium growth

To determine the effect of temperature on mycelium growth. The mycelium of
A. cornea was grown on PDA at 25, 30, 35, and 40°C. The results revealed that it could grow
best at 30°C (Figure 5 and Figure 6), with a colony diameter was 8.03+0.89 cm after incubation
for 6 days, which was significantly larger than the other temperatures (p-value<0.05). The
incubation period until the mycelia of A. cornea grew fully on the culture plate was found in
30°C condition at 6 days (Figure 6), followed by the temperature of 35, 25, and 40°C with the
colony diameter of 7.18+0.35, 3.49+0.09, and 1.00+0.00 cm, respectively. However, even
though the temperature of 35°C had a significantly smaller colony diameter than that of 30°C,
it was found that the colony characteristics of A. cornea mycelium when incubated at 35°C
seem to be higher mycelium density, as shown in Figure 6C. It was also found that at 40°C
could not cultivate A. cornea mycelium at all (the colony diameter was measured as 1 cm,

which was the size of the mycelial agar piece placed on the culture plate).

10 mm 25°C
E — 30°C *
5 g4 = 35 l
~ 40°C T
.
2 il
Q 6-
E X
S 1
S 44 )
>
g 2o
s 7y }a_l
| 2 A Il
0= T T T 1 2
1 2 3 4 5 6

Time after inoculation (Day)

Figure 5 Colony diameter of A. cornea on PDA with 2% glucose, pH 6.0, and incubated at
25, 30, 35, and 40°C for 6 days. * Represents a significant difference when compared to

other temperatures at 6 days after incubation.
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Figure 6 Colony characteristics of A. cornea on PDA with 2% glucose concentration, pH 6.0,

and incubated at 25°C (A), 30°C (B), 35°C (C), and 40°C (D) for 6 days.

Discussion

To determine the factors affecting the growth of A. cornea mycelium strain from the para
rubber plantation. The result revealed that A. cornea mycelium could grow at glucose
concentrations of 2-5% in PDA but showed the best growth at 2% glucose in PDA. The results
of this study are consistent with the research of Hoa and Wang (2015) who reported that sugar
concentrations of 1-3% (w/v) will cause the fungal hyphae to have the highest colony
diameter. However, if the sugar concentration is higher than 3% (w/v), it will affect the change
of osmotic pressure within the fungal cells, causing the fungi to be unable to control the
balance of substance entry or exit, and the function of the metabolic synthesis process (Hoa
& Wang, 2015). The optimal pH for A. cornea has previously been described in three different
A. cornea isolates collected from Chiang Rai province, Thailand (Walker et al., 2023). They
found that pH 5-7 was optimal for the growth of A. cornea mycelia, which correlated with the
result of this study (pH 6-7). In general, fungal hyphae growth is best in acidic to neutral
conditions, which is consistent with these studies. In previous studies, A. cornea isolates from
Chiang Rai province, Thailand were investigated for optimal conditions, not only the optimal
pH but also optimal temperature. At 25°C was revealed as the optimal temperature for
A. cornea mycelia growth (Walker et al., 2023). However, the study of A. cornea isolates from

Brazil showed optimal temperature at 30°C (Drewinski et al., 2024), which is consistent with
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the result of this study (30°C). These studies suggested that different strains of A. cornea
resulted in different growth performance. The results of this study could be used to cultivate
the mycelium in optimal conditions to obtain effective mycelium before using it to produce
fruiting bodies by bag cultivation.

Additionally, Auricularia spp. or wood ear mushrooms are multipurpose in cooking and
offer beneficial nutrients. Their nutritional value varies depending on the species, but they
generally consist of 79.9-93.2% carbohydrates, 6.5-13% crude protein, 3.5-12.5% crude fiber,
and 0.48-4.5% fat (% dry weight). The main components are polysaccharides, which make up
as much as 66.1% of the total composition, including mannan, glucan, pectin, chitin, and
cellulose. Furthermore, some species of wood ear mushrooms contain 18 different amino
acids, covering all the essential amino acids necessary for the body. Glutamic acid is the most
abundant of these. In addition, wood ear mushrooms also contain important minerals. This
includes essential elements such as calcium (Ca), potassium (K), magnesium (Mg), sodium (Na),
phosphorus (P), and iron (Fe). Wood ear mushrooms have also been found to contain vitamins
A, D, and K. Furthermore, wood ear mushrooms have been reported to contain bioactive
compounds such as polysaccharides and melanin, which have antioxidant, anti-tumor, and
metabolic regulation properties (Liu et al.,, 2025). Therefore, the fruiting body of A. cornea
isolated from para rubber plantation strain may produce different nutritional content and

bioactive compounds that may be used as high nutritional food and for medicinal use.

Conclusion and Suggestions

This research studied the factors affecting the growth of mycelium of Auricularia cornea
strains isolated from para rubber plantation, where located in Wang Takien subdistrict, Khao
Saming district, Trat province, Thailand. The results found that the optimal conditions for
A. cornea mycelium cultivation are growth on PDA containing 2% slucose, at pH 6 and 7, and
incubation at 30°C. It was found that A. cornea mycelium under the appropriate cultivation
conditions grew rapidly and seemed to be dense mycelium. These results could be used to
cultivate the mycelium of A. cornea strain from the para rubber plantation in the laboratory
to obtain the effective mycelium before performing the spawning culture of this fungus and
then growing it to produce its fruiting body. Additionally, further study should also examine
the nutritional value and bioactive properties of fruiting bodies produced from this locally

adapted strain in order to support their use as both edible and medicinal mushrooms.
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