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The study was undertaken to determine the optimum culture media and different other factors viz: optimum 

culture media composition, pH and temperature for a well-known mushroom- pink oyster (Pleurotus 

djmour). Four different types of culture media as-Potato dextrose agar (PDA), malt extract agar (MEA), 

potato yeast dextrose agar (PYDA), and yeast extract agar (YEA) was prepared as different media for 

pure culture growth. Calculation was conducted on average mycelium growth & duration of complete 

mycelium growth. The highest mycelia growth rate (0.24 cm) was observed for potato dextrose agar media 

and the lowest mycelia growth (0.11 cm) was observed in yeast media. The highest mycelia growth rate (0.41 

cm) was observed at 25
0
C and the lowest mycelia growth (0.20cm) was observed at 30

0
C temperature. 

Among the nutrient media compositions the fastest mycelium growth rate was observed in PDA media at 

ratio of 15:150 (Dextrose: Potato) and Minimum mycelia growth rate was observed in PDA media at ratio of 

25:250 (Dextrose: Potato). The pH that gives the highest mycelia growth rate (0.45cm) was observed in the 

pH 6.5 & the lowest (0.11cm) was observed in the pH 4.5 which statistically similar with pH 9.0. 

 
Keywords: Pink oyster, Mycelium growth, Potato dextrose agar (PDA), Malt extract agar (MEA), Potato yeast dextrose agar 
(PYDA), Yeast extract agar (YEA). 
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1. Introduction 
Mushroom describes a variety of gilled fungi, with or without stems, and the term is used even to describe both 

the fleshy fruiting bodies of some Ascomycota and the woody or leathery fruiting bodies of some Basidiomycota. 

Pleurotus djamor, commonly known as the pink oyster mushroom, is a species of fungus in the family Pleurotaceae. 

The potential of mushroom as fungal protein and as a source of medicinal compounds make the production of 

mycelium an attractive prospect. Mushroom mycelium is used for medicinal and therapeutic purposes; mycelial 

biomass powder can be used to formulate various types of health tablets and capsules [1]. The biological efficiency 

of mushroom depends on the development of mycelia in the first cultural stage. Healthy and active mycelial growth 

plays crucial roles in protecting themselves against several stress factors [2]. Mushrooms are the source of extra 

ordinary power and virility and are used in the preparation of many continental dishes and have medicinal properties 

like anti-cancerous, anti-cholesteral, anti-tumorous. Mushrooms are useful against diabetes, ulcer and lungs diseases 

[3]. Mushrooms are the good source of protein, vitamins and minerals [4]. Mushrooms contain about 85-95% water, 

3% protein, 4% carbohydrates, 0.1% fats, 1% minerals and vitamins [5]. Mushrooms contain appreciable amount of 

potassium, phosphorous, copper and iron but low level of calcium [6]. Mushroom protein is intermediate between 

that of animals and vegetables [7]. Mushroom also contain appreciable amount of Niacin, pantothenic acid and biotin 

[8].  

It is also  important   in  biotechnological   researches   which   are  dealing   with  large   scale production  of 

mycelium  (biomass)  to obtain  anti-cancer  and  antimicrobial  substances, volatile  compounds,   biomass  for  

food  industry  and  enzymes  production [9]. Mycelia growth is strongly influenced by in vitro conditions and 

they obtain their nutrients by absorbing soluble inorganic and organic materials from medium which assures the 

maximum and most vigorous germination [10]. It has  also  been  reported  that  healthy  and active  mycelia  

growth  in used  medium  play crucial role for protecting themselves against several stress factors [ 2 ] .  Beside 

media the factors like temperature, pH and light affect to the mycelia growth. 

Mycelium growth depends on several factors such as growing media, different media concentration, pH, 

temperature, nutrient element & some environmental factors. Mycelia stage of mushroom was significantly 

influenced by the carbohydrate source, nitrogen source, temperature, pH and light intensity. Fasola, et al. [11] 

reported that potato dextrose agar (PDA) is the best culture media for mycelia growth of Volvariella speciosa. 

Fasola, et al. [11] also reported that the maximum, optimum and minimum mycelia growth of Volvariella speciosa at 

the pH of 9.0, 6.0 and 3.0, respectively while no growth was observed at pH 2.0 and 10.0. Generally, the growth of 

this fungus reduced at very strong acidic and alkaline pH. Jonathan and Fasidi [12] observed very good mycelia 

growth of Volvariella esculenta at pH 6.0. This study was attempted to investigate the effects of different media, 

pH level, temperature, and different nutrient media composition on vegetative growth of pink oyster 

(Pleurotus djamor) mushroom. 

 

2. Materials and Methods 
The experiment was conducted in the tissue culture laboratory of National Mushroom Development and 

Extension Centre (NAMDEC), sub centre (Strengthening Mushroom Development Project), Horticulture Center, 

Mehedibag, Sylhet, Bangladesh. 

 

2.1. Preparation of Culture Media for Pure Culture 
Potato dextrose agar ( PDA), malt extract agar ( MEA), potato yeast dextrose agar ( PYDA), and yeast extract 

agar (YEA) was prepared as different media for pure culture growth according to standard methods. Media was 

autoclaved at a pressure of 15 pound square inch (psi) for twenty minutes at 121ºc. Calculation was conducted on 

average mycelium growth & duration of complete mycelium growth. 

 

2.2. Sterile Culture Technique 
A healthy, fresh, clean mushroom fruit body was selected for culture. A section of mushroom was broken off. 

Pour the different media into sterile tubes. Using the index finger and thumb of the left hand, a piece of the 

mushroom was firmly grasped with the clean surface facing upward or sideways. With the right hand, the scalpel was 

grasped firmly by the handle. Starting with the tip of the scalpel, a very small triangular shape was cut from the clean 

inner tissue. The tissue was gently "teased" free, and placed it quickly just inside the lip of the tube. Then the bottom 

of the tube was taped for a few times on the heel of hand to position the mushroom tissue on the surface of the agar. 

The tube was then placed in a second storage can.  These steps were repeated for the remaining tubes and mushroom 

materials. It was important to make several tubes from each mushroom specimen, since even with the most careful 

technique contamination can sometimes occur. 

 

2.3. Preparation of Different Synthetic PDA Media 
Different amount of potato & dextrose were used for PDA media. The PDA was prepared by 0g, 5g, 10g, 15g, 

20g, 25g of dextrose & 0g, 50g, 100g, 150g, 200g, 250g potato mixed with20g agar at pH 6.5. The mixture was 

boiled in gas burner until the agar dissolved. The media was poured into petri plate at 20 ml/plates and sterilized and 

solidified. Then the plates were inoculated with testing mushroom species. Then plates were transferred in incubation 

room for mycelium running at 20-25
o
 C temperature. 

 

2.4. Study of the Different Temperature on Mycelial Growth of P. Djamor 
The selected medium was employed to evaluate the suitable temperature for mycelium growth of P. djamor. 

Some composition was adjusted at 6.5 ph value before autoclave  The inoculated plates of P. djamor on PDA (Potato 

Dextrose Agar) were placed at six different temperature values such as 10
0
 C, 15

0
 C, 20

0
 C, 250 C 30

0
Cand 35

0
 C, 

with the pH value of each medium being 6.5. 
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2.5. Study of the Different Ph on Mycelial Growth of P. Djamor 
The media were adjusted to different pH values at 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5 and 9.0 with the 

addition of 1N HCl or 1N NaOH before pouring into Petri plates and autoclaving. The Petri plates were inoculated 

with the inocula of the mushroom. After autoclaving, the Petri plates were inoculated and transferred into incubation 

room for mycelial growth at 21
0
 to 25

0
 C temperatures. Average mycelia growth and duration of completion of 

mycelium running of each replication were calculated. 

 

3. Results 
3.1. Study of the Different Growth Media on Mycelial Growth of Pleurotus Djamor 

3.1.1. Mycelium Growth per Day 
Four different culture media such as potato dextrose agar (PDA), malt extract agar (MEA), yeast extract agar 

(YEA), malt extract yeast agar (MEYA) and potato yeast dextrose agar (PYDA) medium were used to investigate the 

mycelial growth of Pleurotus djamor.  

The highest mycelial growth rate (0.24cm/day) was observed in the potato dextrose agar (PDA) media where 

lowest mycelial growth was found in YEA media (0.11cm/day) (Table 1). The density of mycelium on PDA was 

higher than other culture media. 

 
Table-1. Mycelial growth rate per day by different media 

Media Mycelial growth rate (cm/day) 

Potato dextrose agar 0.24 a 

Malt extract agar medium 0.20 a 

Potato yeast dextrose agar 0.16 ab 

Yeast agar medium 0.11 b 

C.V (%)                                                              9.16 
              Note: Means followed by same letters are not significantly different from each other at 5% level 

 

3.2. Total Time Required for Complete Mycelium Growth 
In case of duration of complete mycelium running, the minimum time (5.25 days) was recorded in PDA medium 

and the maximum time (10.25 days) was found in YEA medium (Figure 1). 
 

 
Figure-1. Days required for mycelium growth in line diagram 

 

The diagram describes that PDA media takes the least amount of time to complete mycelium growth and YEM 

takes the highest amount of time. 

 

3.3. Study of the Different Ph on Mycelial Growth of Pleurotus Djamor 
To determine the suitable pH on PDA media with the pH range of 4.5 to 9.0 were used for mycelial growth of  

Pleurotus djamor. The best mycelia growth (0.45 cm/day) was observed in slightly acidic medium (pH 6.5) which 

was statistically different from other pH values (Table 2).  

 
Table-2. Mycelial Growth Rate (cm/day) at different pH level 

pH Mycelial growth rate (cm/day) 

4.5 0.11 c 

5.0 0.13 c 

5.5 0.15 c 

6.0 0.31 b 

6.5 0.45 a 

7.0 0.31 b 

7.5 0.30 b 

8.0 0.26 b 

8.5 0.15 c 

9.0 0.12 c 

C.V% 4.93 
Note: Means followed by same letters are not significantly different from each other at 5% level 

By interpreting the results we find that means are not significantly different from each other for pH of 4.5, 5.0, 5.5, 8.5, 9.0 and 6.0, 7.0, 7.5, 

8.0 are not significantly different but 6.5 is significantly different mean than others. 
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3.4. Time Required for Complete Mycelium Growth Depending on Ph 
In case of duration of complete mycelium running, the minimum time (5.0 days) was recorded at pH 6.0 and 6.5 

which was statically similar to pH 6.0 and pH 7.0 and the maximum time (9.25 days) was found at pH 4.5 (Figure 2).  

 

 
Figure-2. Days required for mycelium growth in line diagram at different pH. 

 

 
Figure-3. Mycelium growth at pH 6.5, gives the highest mycelium growth rate 

 

3.5. Study of the Different Temperature on Mycelial Growth of Pleurotus Djamor  
The best mycelial growth (.41 cm/days) was obtained at 25

0
 C which was significantly higher on compare to all 

the treatment. The lowest mycelial growth (0.20 cm/day) was recorded in 30
0
 C. 

10
0 
& 35

0 
has no mycelium growth at all (Table 3). 

 
Table-3. Mycelial growth rate at different temperature 

Temperature (
0
C) Mycelial growth rate (cm/day) 

10 --- 

15 0.28 b 

20 0.26 bc 

25 0.41 a 

30 0.20 c 

35 --- 

C.V% 4.01 
                       Note: Means followed by same letters are not significantly different from each other at 5% level 

 

3.6. Time Required for Complete Mycelium Growth Depending on Tempereture 
In case of duration of complete mycelium running, the minimum time (5.25 days) was recorded at 20

0
C, which 

was statistically similar to 15
0
C. In case of 35

0
 C temperature, the duration of complete mycelium running was more 

than 7.75 days. 
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Table-4. Days required for complete mycelial growth at different temperature 

Temperature (
0
C) Days required for complete mycelial growth 

10 --- 

15 6.50 a 

20 5.20 a 

25 7.00 a 

30 7.75 a 

35 --- 

C.V% 9.24 
                 Note: Means followed by same letters are not significantly different from each other at 5% level 

 

3.7. Mycelial Growth Rate for Various PDA Media Composition (Cm/Day) 
The result of mycelia growth rate in different ratio of potato & dextrose used in the culture media as well as 

variety is shown below. Highest mycelial growth rate (.33cm/day) was observed from the treatment T4 when 

Pleurotus djmour was inoculated in PDA at ratio of dextrose: potato (g/liter) (15/150) (Table 5). 

 
Table-5. Mycelial growth rate (cm/day) for various PDA media composition 

Treatment Mycelial growth rate  (cm/day) 

T1 --- 

T2 0.28 ab 

T3 0.30 ab 

T4 0.33 a 

T5 0.31 ab 

T6 0.26 a 

C.V% 9.57 
Note: Means followed by same letters are not significantly different from each other at 5% level 

[Here T1= Dextrose (g/liter): Potato(g/liter) (0:0), T2= Dextrose (g/liter): Potato(g/liter) (5:50), T1= Dextrose (g/liter): Potato(g/liter) (10:100), T1= 

Dextrose (g/liter): Potato(g/liter) (15:150), T1= Dextrose (g/liter): Potato(g/liter) (20:200), T1= Dextrose (g/liter): Potato(g/liter) (25:250)] 

 

3.8. Duration of Mycelium Completion for Various PDA Media Composition (Days) 
Duration of mycelia completion in different ratio of potato and dextrose used in culture media is shown in table 

below. Maximum days (14.00 days) required for the completion of mycelium running was observed from T6 when 

P.djmour was inoculated in PDA at ratio of dextrose (g/liter) (25:250) because excess nutrient delay the mycelial 

growth. Minimum days required for completion of mycelim running was observed from the treatment T4 when P. 

djmour was inoculated in PDA at ratio of dextrose (g/liter): Potato (g/liter) (15/150). 

 
Table-6.  Duration of mycelium completion for various PDA media composition 

Treatment Days required to mycelium complete (days) 

T1 --- 

T2 13.75 a 

T3 13.00 ab 

T4 11.50 b 

T5 12.25 ab 

T6 14.00 a 

C.V% 9.83 
          Note: Means followed by same letters are not significantly different from each other at 5% level 

 

4. Discussion 
The growth of mycelium depends on different factors such as media, pH, temperature, nutrient element and some 

environmental factors [13]. Medium is important because it supplies necessary nutrient for the growth of mushroom 

mycelium. Culture media permit acceleration of mycelial growth; ensure quality and year round production [14].  

The highest mycelial growth rate (0.24cm/day) was observed in the potato dextrose agar media which was similar to 

Khan, et al. [15] who reported that malt extract potato extract & wheat extract were the best media for cultivation of 

Auricularia politrica. 

Fasola, et al. [11] reported that pH 6.0 is best for mycelial growth of V. speciosa. Ibekwe, et al. [16] reported that 

the optimum mycelia growth of Pleurotus ostreatus was recorded at pH 6.5 which supports our proposition.   

Likewise, Chandra and Purkayastha [17] and Jonathan and Fasidi [12] obtained very good growths of Agaricus 

campestris and V. esculenta at pH 6.0. This result is not similar with the findings of Chang and Miles [10] who 

reported 7.5 as the best pH level for mycelial growth of V. volvacea. The lowest mycelial growth (.11 cm/day) was 

recorded at pH 4.5.  

Mushroom mycelium is significantly influenced by various environmental factors such as light, temperature, pH, 

carbon sources etc. pH has great effects on nutrition and morphological development of mushrooms. Generally the 

growth of fungi is reduced at very strong acidic and alkaline pH. Different agar media such as Potato Dextrose Agar, 

Malt Extract agar, Lamberts Agar, Compost Extract Agar are mostly used for the growth of mycelium [18].  

The effect of mycelial growth rate in four different culture media were shown in the results. Significantly the 

highest mycelium growth (0.24cm/day) of pleurotus djamor was observed in Potato Dextrose Agar media which is 

statistically similar (0.20cm/day) to Malt Extract Yeast Agar media and the lowest mycelium growth rate (0.11 

cm/day) was found in Yeast Extract medium. This result is similar to Kalm and Kalyoncu [9]. The highest mycelium 

growth of Pleurotus geesternaus was observed in Potato Dextrose Agar media (0.41 cm/day) and this medium has 

been demonstrated to be highly supportive of mycelial growth of mushrooms by several authors such as Jeffers and 

Martin [19]. The lowest mycelium growth rate (0.29 cm/day) was found in Yeast Extract Agar media. 
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The days required to the completion of mycelium running in different media is shown in the results. The lowest 

time (5.25 days) required for the completion of mycelium running of Pleurotus djamor was observed in Potato 

Dextrose. Agar which was statically similar to Malt extract agar medium (6.75days) and highest time (10.25 days) 

was observed in Yeast Extract Agar media. Kalm and Kalyoncu [9] reported  that  MEA  and  PDA  are  more  

suitable  media  for  mycelial  growth  of Morchella spp.  

For Pleurotus djamor the temperature range of 10-35
0
C was considered to find out the most suitable one. The 

highest mycelial growth (0.41 cm/day) was found in 25
0
C in the case of Pleurotus djamor .This result is supported 

by Sung, et al. [20]; they stated that the favorable temperature for mycelial growth was 30
0
C for Macrolepiota 

procea and Pleurotus ostreatus. This result is similar to the report of Shim, et al. [21]; they stated that the mycelial 

growth of P. fumosoroseus was favorable at the temperature of 20 to 25
0
C. For pleurotus djamor, 10

0
C & 35

0
C was 

found to be not suitable for mycelial growth. 

The test was conducted also to determine the best ratio in PDA media for mycelia growth for Pleurotus djmour. 

Highest mycelial growth rate (.33cm/day) was observed from the treatment T4 when pleurotus djmour was 

inoculated in PDA at ratio of dextrose: potato (g/liter) (15/150) which was statistically similar to T5. Similar findings 

were reported by Khandaker, et al. [22], who reported that PDA media gave highest (0.33cm/day) mycelial growth of 

Grifola frondosa. 

 

References 
[1] T. Chen and Z. P. Xin, "Taurine in the spores and extract powder of log cultivated ganoderma lucidum," Acta Edulis Fungi., vol. 8, 

pp. 45-46, 2001. 

[2] R. S. Herderio, M. D. Pereira, A. D. Panek, and E. C. Eleutherio, "Trehalose protecs saccharomyces cerevisiae from lipid 

peroxidation during oxidative stress," Biochemical Biophysical. Acta, vol. 17, pp. 340-346, 2006. 
[3] T. H. Quimio, "Cultivation ganoderma the “pleurotus-way” mushroom," Newsletter for Tropics, vol. 6, pp. 12-130, 1976. 

[4] S. M. Khan, A. G. Kausar, and M. A. Ali, "Yield performance of different strains of oyster mushroom (Pleurotus Spp.) on paddy 

straw in Pakistan," Mush. Sci. X1 Sydney, pp. 675-67, 1981. 

[5] R. P. Tewari, Mushroom cultivation. Extension bulletin vol. 8. India: Indian Institute of Horticulture Research, Banglore, 1986. 
[6] E. E. Anderson and C. R. Feller, "The food value of mushroom agaricus compestri," Pool. Am. Soc. Hort., vol. 41, pp. 3010-303, 

1942. 

[7] R. H. J. Kurtzman, "Nutrition of pleurots sapidus effects of lipids," Mycologia, vol. 68, pp. 268-295, 1976. 

[8] T. R. Subramanian, Nutritive value. Mushroom extension bulletin vol. 8. India: Indian Institute of Horticulture Research, 1986. 
[9] E. Kalm and F. Kalyoncu, "Mycelial growth rate of some morels (Morchella Spp.) In four different microbiological media," 

American-Eurasian J. Agric. & Environ. Sci., vol. 3, pp. 861-864, 2008. 

[10] S. T. Chang and P. G. Miles, Edible mushrooms and their cultivation. Boca Raton, Florida, USA: CRC Press Inc, 1987. 

[11] T. R. Fasola, J. S. Gbolagade, and I. O. Fasidi, "Nutritional requirements of volvariella speciosa (Fr. Ex. Fr.) Singer, a Nigerian 
edible mushroom," Food Chemistry, vol. 100, pp. 904-908, 2007. 

[12] S. G. Jonathan and I. O. Fasidi, "Physico-chemical studies on volvariella esculenta mass (Singer), a Nigerian edible fungus," Food 

Chemistry, vol. 85, pp. 339-342, 2004. 

[13] C. T. Calam, The evaluation of mycelial growth. In: Norris J. R. and Ribbons D. W. (Eds). Carbohydrate-peptide linkage of acidic 
heteroglycopeptide with immunostimulating. Methods in microbiology vol. 1. New York: Academic Press, 1971. 

[14] S. T. Chang, "A 40-years journey through bioconversion of lignocellulosic wastes tomushrooms and dietary supplements," Int. J. 

Med. Mushrooms, vol. 3, pp. 299-310, 2001. 

[15] S. M. Khan, J. H. Mirza, and M. A. Khan, "Physiology and cultivation of wood’s ear mushroom (Auricularia Polytricha (Mont.) 
Sacc.)," ISMS, vol. 13, p. 21, 1991. 

[16] V. I. Ibekwe, P. I. Azubuike, E. U. Ezeji, and E. C. Chinakwe, "Effects of nutrient source and environmental factors on the 

cultivation and yield of oyster mushroom (Pleurotus Ostreatus)," Pak. J. Nutr., vol. 7, pp. 349-351, 2008. 

[17] A. Chandra and R. P. Purkayastha, "Physiological studies on Indian mushroom," Transactions of the British Mycological Society, 
vol. 69, pp. 63-70, 1977. 

[18] V. N. Pathak, N. Yadav, and M. Gour, Mushroom production and processing technology. Jodhpur, India: Agrobios, Chopasani Road, 

1998. 

[19] S. N. Jeffers and S. B. Martin, "Comparison of media selective for phytophythora and phytium species," Plant Diseases, vol. 70, pp. 
1038-1043, 1996. 

[20] J. Sung, H. W. Moon, and D. H. Park, "Growth condition of liquid culture by pleurotus ostreatus," The Korean Journal of Mycology, 

vol. 27, pp. 1-9, 1999. 
[21] M. J. Shim, M. W. Lee, H. S. Ro, H. S. Lee, and T. S. Lee, "The characteristics of culture conditions for the mycelial growth of 

macrolepiota procea," Mycoboiology, vol. 33, pp. 15-18, 2005. 

[22] J. Khandaker, S. Yesmin, and M. Moonmoon, "Mycelial growth of pleurotus citrinopileatus on different culture media and 

environmental conditions," Bangladesh J. Mushroom. Loncoff, G. 1981. Guide to Mushrooms. Simon and Schuster, New York, vol. 2, 
pp. 55-61, 2008. 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
Views and opinions expressed in this article are the views and opinions of the authors, Agriculture and Food Sciences Research shall not be responsible 

or answerable for any loss, damage or liability etc. caused in relation to/arising out of the use of the content. 

 


