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ABSTRACT 

 

Mushrooms are one of the many foods that are equally known for their 

unique taste and therapeutic properties. This super food has a myriad range of 

health benefits. It was the most expensive foods and have a global market 

measured in the world. The fruiting body of all occurs only once a year during 

rainy season in the month of June – August in Thailand. So, the objective of 

this research was study the optimal mycelial conditions in 5 edible mushrooms 

from Khao Kra-Dong Volcano Forest Park, Thailand. 5 edible mushrooms were 

as Termitomyces clypeatus KKV01, Russula emetic KKV02, Lentinus 

polychrous KKV03, Amanita hemibapha KKV04 and Cantharellus cibarius 

KKV05. Among 3 different culture medium, potato dextrose agar (PDA) was 

the best medium for induced the colony diameter, especially in Termitomyces 

clypeatus KKV01. T. clypeatus KKV01 showed the colony diameter as 

87.67+1.53 mm. on potato dextrose agar (PDA) and the colony diameter on 

PDA+2% volcano’s soil as 47.33+0.58 mm. The optimal temperature and pH 

value for mycelial growth were at 30 °C and pH 7 after 7 days incubation.  
  

Keywords: Mushroom cultivation, Edible Mushrooms, Volcanic soil 

 

INTRODUCTION 

 
People have harvested mushrooms from   the wild for thousands of years 

for food and medicines. Mushrooms are fleshy fruiting bodies (Alexopoulos et 

al., 1996) that are considered one of the delicious fruits, and are commonly 

produced worldwide (Madbouly and Al-Hussainy, 1996). 
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The cultivation of edible mushrooms is a world wide important 

commercial activity (Chang, 2000). Several aspects have con-tributed to the 

development of this activity: (1) the raw materials used are waste from 

agribusiness that have little commercial value and are easy to acquire   

(Rajarathnam and Bano, 1991), (2) the product obtained has a visually 

attractive appearance, pleasant taste and a high quality protein which provides 

much of the essential aminoacids to the diet (Chang, 1991), (3) some species 

can be grown with relatively simple technology and low investment. 

Mushrooms can play an important role contributing to the livelihoods of rural 

and peri-urban dwellers, through food security and income generation. 

Mushrooms can make a valuable dietary addition through protein and various 

micronutrients and, coupled with their medicinal properties, mushroom 

cultivation can represent     a valuable small-scale enterprise option. There has 

been 1,200 species of fungi that considered to mushrooms, with at least 200 

species showing various degree of edibility (Chang, 2000). The commercial 

market dominated by white button mushroom (Agaricus bisporus), Oyster 

mushroom (Pleurotus spp.) and tropical paddy straw mushroom (Volvariella 

spp.), recently cultivation of milky mushroom (Calocybe indica) has been 

started. 

The edible mushrooms include some of the world’s most expensive foods and 

have a global market measured in Thailand and the fruiting body of all occurs only 

once a year during rainy season in the month of June – August in Thailand. Despite 

this, few have been cultivated with any degree of success, and certainly not in 

volumes that are likely to reverse the catastrophic declines in production that have 

occurred over the past 100 years. Wild edible mushrooms are collected not only for 

consumption but also recognized as a good sources of digestible proteins, 

carbohydrates, fibres and vitamins (Barros et al., 2007; Heleno et al., 2009; 

Kalac,2009; Ouzouni et al., 2009). The purpose of this research is to provide the 

growth parameters such as optimal culture conditions, for domestication of 5 wild 

tropical edible mushrooms From Khao Kra-Dong Volcano Forest Park, Thailand.  

 

MATERIAL AND METHODS 

 

Mushroom Strains  

Mushroom samples were collected from the Khao Kra-dong Volcano Forest 

Park on Samed Sub District, Muang District, Buriram Province Thailand during 

January – August 2015.The macro-fungi were found and collected for study 

morphology and identified by their scientific names at the generic level. This was 

achieved comparing species with descriptions and photograph in the references and 
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keys. The mushrooms species were T. clypeatusKKV01, R. emetic KKV02, L. 

polychrous KKV03, A. hemibapha KKV04 and C. cibarius KKV05. 

     

Effects of media on mycelium growth 

Three different culture media for mycelium growth were selected such 

potato dextrose agar (PDA), potato dextrose modified agar with cassava 

(PDA+C) and potato dextrose modified agar with 2% volcano’s soil 

(PDA+2%) were used to determine suitable media for promoting mycelium 

growth. Fresh mushrooms were thoroughly washed with clean water, cut into 

pieces and air-dried. The part of edible mushrooms such as spore, stalk and cap 

were placed in the center of agar plate containing the optimized media. The 

petri dishes containing cultures were incubated at 30 °C for 7 days. Mycelial 

growth was evaluated by mycelial diameter for 7 days. All the experiments 

mentioned in this paper were carried out in triplicates. 
 

Effects of different temperatures on mycelium growth 

The selected medium was used for evaluation at different temperatures 25 

°C, 30°C, and 37 °C to find out the best mycelium growth. The fungal cultures were 

incubated in different incubator having different temperatures for 7 days. The colony 

diameter was measured and compared, to find out the optimal temperature for 

mycelia growth of 5 edible mushrooms. 
 

Effects of different pH values on mycelial growth 

The selected medium and the optimum temperature were used to 

evaluate the optimal pH for mycelial growth. The pH were adjusted to 4,7, 9, 

and 12 using 1N NaOH or 1N HCl. The pH ranges were measured using a 

digital pH meter before autoclave. The best pH optimum for promoting 

mycelial growth was determined by measuring the colony diameter. 
 

Data collection and statistical analysis 

A completely randomized design was used in this study. The data obtained 

for mycelial growth under different conditions were from three replicates. The 

mycelial growth of 5 edible mushrooms were also determined for comparative 

purpose. The results were expressed as means and variance. Means were compared 

using Duncan’s multiple range tests by using SPSS-16 program (Brosius, 2008). 
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RESULTS  

 

The biodiversity in edible mushrooms folk at the Khao Kra-dong 

Volcano Forest Park on Samed Sub District, Muang District, Buriram Province 

and study local knowledge to usefulness macro-fungi were survey on the 

diversity of macro-fungi was conducted during January – August 2 0 1 5 .  The 

macro-fungi were found and collected for study morphology and identified to 

25 species 10 families. The macro-fungi were found and collected for study 

morphology and identified by their scientific names at the generic level. This 

was achieved comparing species with descriptions and photograph in the 

references and keys. The mushrooms species and morphology were showed in 

Table 1 and Figure 1. 

 

Table 1. Morphology of 5 edible mushrooms were collected from Khao Kra-

dong Volcano Forest Park, Thailand 

No. Scientific name Morphology 

1. Termitomyces 

clypeatus 

KKV01 

The cap is 3.5–5.7 cm. in diameter, greyish to brown, 

conical with spiniform perforatorium, splitting at the 

margins with age. The Stipe is long, equal, concolorous 

with cap, hollow, 12–15 cm. in length and 2–3 cm. wide.  

2. Russula emetica 

KKV02 

It has a red, convex to flat cap up to 8.5 cm. in 

diameter, with a cuticle that can be peeled off almost to 

the centre. The gills are white to pale cream, and 

closely spaced. A smooth white stem measures up to 

10.5 cm. long and 2.4 cm. thick. 

3. Lentinus 

polychrous  

KKV03 

The cap is white-brown, and the gill is white-yellow when 

mature. The cap width 4.5-14.0 cm. height 4.0-14.0 cm. 

length of gill 1.0-10.0 cm. The stake is length 1.0-5.0 cm. 

4. Amanita 

hemibapha 

KKV04 

The cap is 60 - 85 mm wide, orange yellow to ochre-

yellow. The gills are free, yellow in side view, orange 

yellow in mass, and 8 - 12 mm broad. The stem is 90 - 

130 × 10 - 14 mm, narrowing upward, yellow, 

decorated with orange buff scales.   

5. Cantharellus 

cibarius KKV05 

Cantharellus cibarius is a medium to large mushroom 

with a flaring funnel shape. Its wavy-edged cap is 

bright yellow to orange, bald, and usually flat when 

young and domed when mature. The gills are well 

spaced, shallow, blunt-edged, and fairly thick, often 

with connecting veins in between.    The forked, thick 

edged gills are the same color as the cap or paler, 

running down the stalk. 
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Figure 1.  Morphology of 5 edible mushrooms were collected from Khao Kra-

dong Volcano Forest Park, Thailand. (A) T. clypeatus KKV01, (B) A. 

hemibapha KKV02, (C) C. cibariusKKV03, (D) R. emeticKKV04 and (E) L. 

polychrouKKV05. 

 

In this study, the effect of 3 different culture medium on mycelial growth 5 

edible mushrooms from Khao Kra-Dong Volcano Forest Park, were showed in 

table 2 and figure 2. After 7 days of incubation, 5 edible mushrooms grew well 

on potato dextrose agar (PDA) followed by potato dextrose agar with 2% 

volcano’s soil. The best of the structure of 5 edible mushrooms for use to 

culture on medium was stalk, secondary was spore and cap. Although the 

mycelial growth were seen maximum with the stalk. All isolates produce white 

mycelial on culture medium. Significantly, the largest colony diameter of all 

isolates were observed on PDA medium. T. clypeatusKKV01 showed the 

colony diameter as 87.67+1.53 mm. and the colony diameter on PDA+2% 

volcano’s soil as 47.33+0.58 mm.  In R. emeticaKKV04 showed the colony 

diameter were observed on PDA and PDA+2% volcano’s soil as 77.00+1.00 

mm. and 65.67+1.53 mm. respectively. In C. cibarius KKV03 showed the 

colony diameter were observed on PDA and PDA+2% volcano’s soil as 
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76.00+1.00 mm. and 65.67+0.58 mm. respectively. L. polychrous KKV05 

showed the colony diameter were observed on PDA as 80.67+1.53 mm. In A. 

hemibapha KKV02 showed the colony diameter were observed on PDA and 

PDA+cavassa as 88.00+1.00 mm’ and 56.33+0.58 mm. respectively.  

The results are similar to several other studies. That found growth of 

mushrooms in pure culture was greatly influenced by changes to the culture  

media (Nasim et al., 2001; Gbolagade et al., 2006; Wei et al., 2004; Janjira et 

al., 2014). However, in this research showed that PDA is the best media for 

mycelial growth of 5 edible mushrooms. 

 

Table 2. Effect of different culture media on mycelial growth of 5 edible 

mushrooms at 30 ºC after 7 days of inoculation.  

Name Mycelial growth (Colony diameter (cm)) 

Medium Spore+SD Stalk+SD Cap+SD 

T. clypeatus KKV01 PDA 48.00+1.00a 84.67+1.53b 87.67+1.53c 

PDA+C 0.00+0.00a 27.33+0.58c 24.00+1.00b 

PDA+S 0.00+0.00a 47.33+0.58c 24.00+1.00b 

R. emetica KKV02 PDA 0.00+0.00a 77.00+1.00c 74.00+1.00b 

PDA+C 0.00+0.00a 34.67+1.53c 32.33+1.53b 

PDA+S 0.00+0.00a 65.67+1.53c 32.33+1.53b 

L. polychrous 

KKV03 

PDA 76.33+0.58b 80.67+1.53c 0.00+0.00a 

PDA+C 17.67+1.53b 23.00+0.00c 0.00+0.00a 

PDA+S 17.67+1.53b 23.00+0.00c 0.00+0.00a 

A. hemibapha 

KKV04 

PDA 0.00+0.00a 88.00+1.00b 89.00+1.00b 

PDA+C 0.00+0.00a 56.33+0.58c 24.67+0.58b 

PDA+S 0.00+0.00a 46.67+1.15c 24.67+0.58b 

Cantharellus 

cibarius KKV05 

PDA 68.67+0.58a 76.00+1.00b 76.33+1.53b 

PDA+C 22.00+1.00a 42.00+1.00b 47.00+1.00b 

PDA+S 22.00+1.00a 65.67+0.58c 47.00+1.00b 

Within a column, followed by the same letter are not significantly different at P = 0.05 

by ANOVA’s test. 

 



 

The 13th Asian Congress on Biotechnology 2017 (ACB 2017) 

“Bioinnovation and Bioeconomy”  

 
 

 

July 23-27, 2017 Pullman Khon Kaen Raja Orchid Hotel, Khon Kaen, Thailand 115-7 

 

 
 

Figure 2. Colony diameter of 5 edible mushrooms on different culture 

medium at 30 ºC after 7 days of inoculation. 

 

 

 
 

  

Figure 3.  Colony diameter of R. emetic KKV02 on different culture medium at 

30 ºC after 7 days of inoculation (A) PDA medium, (B) PDA+Cassava medium 

and (C) PDA+2%Volcano’soil medium . 

 

All of 5 edible mushrooms were tested for the suitable temperature for 

promoting mycelial growth on PDA medium. The different temperatures as 25, 

30 and 37 °C were used for the mycelial growth (Table 3).  

Mycelia grew well between 25 ºC and      30 °C and the best mycelial 

growth was identified at 30 °C. The colony diameter of T. clypeatysKKV01      

,R.emeticKKV02, L.polychrousKKV03, A.hemibapha KKV04 and                    

C. cibariusKKV05 on  PDA media at 30 °C after 7 days of inoculations were 

A B C 
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87.67+1.53, 75.00+1.00, 78.33+2.08, 89.00+1.00 and 76.33+1.53 mm, 

respectively.  

 

Table 3. Mycelial growth of 5 edible mushrooms at different temperatures after 

7 days of inoculation. Mean and standard deviation of three replicates. 

Name 

Colony diameter at different temperatures 

(mm.) 

25 ˚C 30 ˚C 37 ˚C 

Aver +SD Aver +SD Aver +SD 

T. clypeatus KKV01 73.33 +1.15b 87.67 +1.53c 43.33 +1.53a 

R. emetic KKV02 72.00 +1.00b 75.00 +1.00c 32.00 +2.00a 

L. polychrous KKV03 67.33 +2.08b 78.33 +2.08c 22.00 +1.00a 

A. hemibapha KKV04 78.67 +3.06b 89.00 +1.00c 53.00 +3.00a 

C. cibarius KKV05 71.67 +1.53b 76.33 +1.53c 42.67 +0.58a 

Within a column, values followed by the same letter are not significantly different at P 

= 0.05 by Duncan’s test. 

 

Effect of different pH values on mycelial growth of 5 edible mushrooms 

on PDA medium at 30 ºC after 7 days of incubation were showed in table 4.All 

pH from 4 – 12 were suitable for the mycelial growth of 5 edible mushrooms. 

The optimal pH on mycelial growth was in pH 7 .Similar with our results the 

optimal pH for M. procera, Lignosus rhinoceros, and Thai oyster mushroom 

were 5–8 (Shim et al., 2005; Lai et al., 2011; Kumla, Danell and  Lumyong, 

2014; Leela, 2014; Leela, 2016). The colony diameter of             T. 

clypeatysKKV01, R.emeticKKV02, L. polychrousKKV03, A.hemibapha 

KKV04 and C. cibariusKKV05 on PDA media at 30 °C pH 7 after 7 days of 

inoculations were 84.00+2.00, 73.00+1.00, 73.67+1.53, 87.33+2.08 and 

75.00+1.00 mm, respectively. 
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Table 4. Mycelial growth of 5 edible mushrooms at different pH value on PDA 

medium at 30 ºC after 7 days of inoculation. 

Name 

Colony diameter at different pH value (mm.) 

4 7 9 12 

Aver +SD Aver +SD Aver +SD Aver +SD 

T. clypeatus KKV01 53.67 +3.21b 84.00 +2.00d 56.33 +2.08c 34.67 +3.06a 

R. emetic KKV02 43.00 +1.00b 73.00 +1.00c 43.67 +0.58b 31.00 +1.00a 

L. polychrous KKV03 44.00 +1.00b 73.67 +1.53d 61.00 +1.00c 23.00 +1.00a 

A. hemibapha KKV04 47.33 +1.53c 87.33 +2.08d 45.33 +2.08b 34.00 +2.00a 

C. cibarius KKV05 46.67 +1.53b 75.00 +1.00d 48.00 +1.00c 28.33 +1.53a 

Within a column, values followed by the same letter are not significantly different at P 

= 0.05 by Duncan’s test. 

 

DISCUSSION 
 

The mycelium of the 5 edible mushrooms grows in all PDA and PDA 

modified agar based culture media. The most suitable medium for the mycelial 

growth was PDA. The mycelium grew best at 25 °C -30 °C .The growth 

sharply decreased at temperatures below 18 °C and no growth occurred at up to 

39 °C. The optimal temperature indicated that   5 edible mushrooms grows 

better in summer and autumn season in subtropical and tropical regions and is a 

potential mushroom to develop in poor and developing countries in Asia.  

Fungi grow differently at different pH levels. Some tropical mushrooms 

produce fruiting bodies in a neutral or slightly acidic pH of 7.0 or 6.0 (Adebayo 

et al, 2011). 

Unlike other saprobic mushrooms, Macrolepiota species are difficult to 

collect and make an attempt to study their ecology and diversity in detail as 

Macrolepiota species are found to grow singly at specific humidity and 

temperature during rainy seasons. However, this study suggests the culture of 

the 5 edible mushrooms by stalk in the base of the cultivations mushrooms 

study. The results showed the colony diameter on PDA media and the 

mycelium optimal conditions for applied to mushrooms cultivation. 

 

CONCLUSION 

 

Optimization condition for culturing 5 edible mushrooms were as 

Termitomyces clypeatus KKV01, Russula emetic KKV02, Lentinus polychrous 

KKV03, Amanita hemibapha KKV04 and Cantharellus cibarius KKV05 were 
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carried out. The mycelia of all, especially in Termitomyces clypeatusKKV01 

had highest growth on potato dextrose agar (PDA) incubated at 30°C and pH 7 

for 7 days. The colony on agar appeared cottony white. 
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