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ABSTRACT
In a study conducted at the Institute of Horticultural Sciences, University of Agriculture, 
Faisalabad, Pakistan five strains of oyster mushroom, one wild [Pleurotus ostreatus, white 
oyster (P1)] and four exotic [Pleurotus ostreatus, grey tree oyster (P2), Pleurotus sajar caju, 
phoenix oyster (P3), Pleurotus ostreatus, blue tree oyster (P4) and Pleurotus dijamore, pink 
oyster (P8)] were studied for mycelial growth performance. These strains were grown under 
same environmental controlled conditions using different growing media. The growing media 
included malt extract agar (MEA), potato dextrose agar (PDA) and complete yeast agar (CYA). 
The results indicated that maximum mycelial growth was observed in Pleurotus ostreatus, blue 
tree oyster (30.50mm) followed by Pleurotus sajar caju, phoenix oyster (29.08mm), Pleurotus 
ostreatus, grey tree oyster (28.08mm) on malt extract agar (MEA), against minimum by Pleurotus 
dijamore, pink oyster (22.50mm). On potato dextrose agar (PDA) maximum mycelial growth was 
observed also in Pleurotus ostreatus, blue tree oyster (27.83mm) followed by Pleurotus sajar 
caju, phoenix oyster (27mm) and minimum by Pleurotus dijamore, pink oyster (21mm). In case 
of complete yeast agar (CYA) similar results were noted. The overall results indicated that malt 
extract agar (MEA) is best growing medium while strain Pleurotus ostreatus, blue tree oyster (P4) 
gave maximum mycelial growth on all different growing media.
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INTRODUCTION
Mushroom (Pleurotus spp.) is one of the man’s oldest 
foods which is popular for its high nutrition value, rich in 
protein and vitamins but low in calories. Since the dawn 
of human civilization, mushrooms are appreciated not 
only for texture and flavour but also for their chemical 
and nutritional properties (Beluhan and Ranogajec 
2011). There appears to be a reference in saying of 
Holy Prophet Muhammad (S.A.W) that mushroom was 
a part of Man-u-salwa (food given to the followers of 
Prophet Mose) (Khan et al., 1980). Mushrooms are 
becoming more and more popular in our diet due to its 
nutritional, organoleptic and medicinal properties, that’s 
why most of the work related to chemical composition 
was conducted on commercial mushrooms (Ahmed et 
al., 2009).
Oyster mushroom includes in edible mushrooms 
having excellent taste and flavour (Khan et al., 
2010). Pleurotus species, commonly known as oyster 
mushroom, are a group of higher fleshy fungi belongs 
to order Agaricales, class Basidiomycetes, subclass 
Hollobasidio mycetidae. It can grow naturally in the hilly 
areas, subtropical and temperate regions of the world. 
It has a lot of varieties which can grow commercially, 
like: pearl oyster (Pleurotus ostreatus), golden oyster 

mushroom (P. citrinopileatus), maple oyster (P. 
cystidiosus), blue oyster mushroom (P. columbinus), 
pink oyster (P. dijamore), tropical oyster (P. floridanus), 
Indian oyster mushroom (P. pulmonarius), tropical 
phoenix oyster (P. sajor-caju) and king tuber oyster 
mushroom (P. tuberregium). In commercially grown 
varieties of mushroom oyster mushroom stands second 
after button mushroom all over the world (Lasraya et 
al., 2000).
Mushrooms can be grown on different carbon sources. 
Fasidi and Kadir (1993) reported the successful 
growth of mushrooms on lingo-cellulose wastes such 
as bagasse, banana leaves, cereal straw, cassava 
peals, coconut core, cotton waste and paper wastes, 
which provided the essential nutrients required for its 
growth. Pleurotus species require a minimum level of 
environmental control and relatively simple cultivation 
technique, which has been used extensively for 
investigation by several workers (Khan et al., 1981; Ali 
et al., 2004).
The primary objective of present study was to screen 
out the promising strains/species of oyster mushroom 
suitable for different areas of Pakistan and to compare 
wild and exotic varieties on different types of growing 
media with respect to their mycelium growth.
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MATERIALS AND METHODS
This study was conducted at the Institute of Horticultural 
Sciences, University of Agriculture, Faisalabad, 
Pakistan. In this study five strains as detailed in Table 
1, were grown on different media like potato dextrose 
agar (PDA), malt extract agar (MEA) and complete 
yeast agar (CYA) under laboratory conditions. The 
strains were taken from the mushroom laboratory 
of Institute of Horticultural Sciences, University of 
Agriculture, Faisalabad.

Table 1. List of selected strains of oyster mushroom.
S. 
No.

Strains of oyster mushroom Source

1. Pleurotus ostreatus, white oyster 
(P1)

Wild from Pakistan

2. Pleurotus ostreatus, grey tree 
oyster (P2)

Exotic from Canada

3. Pleurotus sajar caju,  phoenix 
oyster (P3)

Exotic from Canada

4. Pleurotus ostreatus, blue tree 
oyster (P4)

Exotic from England

5. Pleurotus dijamore, pink oyster 
(P8) Exotic from USA

These selected strains were multiplied on malt 
extract agar (MEA) medium. The medium was 
prepared by using following ingredients.

-	Malt extract    = 20 g
-	Agar     = 20 g
-	Dextrose    = 20 g
-	Peptone    = 01 g
-	Distilled water    = One liter (1000 ml)

The medium was sterilized at 15 ppsi (121°C) for 15 
minutes. To avoid bacterial contamination streptomycin 
was poured in the sterilized media @ 1 g/liter and then 
poured in clean 90 mm sterilized petri-dishes. These 
strains were inoculated in the MEA medium in petri-
dishes. These dishes were incubated at 25°C in the 
incubator until the completion of mycelial growth.  

Preparation of grain spawn
Spawn was prepared on sorghum grains as described 
by Pal and Thupa (1979). The sorghum grains were 
boiled for 30 minutes and excessive water was drained 
off and then 2% calcium carbonate (lime) and 4% 
calcium sulphate (gypsum) were added and mixed 
thoroughly to avoid clumping of grains. The grains 
were autoclaved at 121°C for one hour at 15 ppsi. 
When cooled, the grains were inoculated with 1 cm 
plug from agar cultures of different strains of Pleurotus 
species and incubated at 25±2 °C during which the 
mycelia fully covered the grains. The spawn was ready 
after 30 days. 

Studies on mycelial growth test on different media
In order to select most productive strains and find out 
the best medium for radial extension of the fungus, 
the isolates of each strain were grown on three culture 
media as given below with their composition:

(a) Potato dextrose agar (PDA)
      Potato starch   = 20 g
      Dextrose      = 20 g
      Agar      = 20 g
      Streptomycin   = 01 g
      Distilled water  = One liter (100ml)

(b) Malt extract agar (MEA)
      Malt extract        =  20 g 
      Agar        =  20 g
      Dextrose        =  20 g
      Peptone              =  01 g
      Distilled water     =  One liter (1000 ml)

(c)  Complete yeast agar (CYA)
       Yeast extract       =  20 g
       Sucrose               =  15 g
       Agar                     =  20 g
       Distilled water      =  One liter (1000 ml)

The pH of these three media was adjusted at 5.75 then 
culture media were sterilized in an autoclave at 121°C 
and 15 ppsi for 15 minutes. These media were poured 
in 90 mm petri dishes using four replications for each 
treatment. As the media in petri dishes cooled down, 
these were inoculated under aseptic conditions with 
cultures of strains by taking uniform inoculum for each 
dish with the help of forcep and needle. 
The instruments were sterilized on the alcohol burner. 
The inoculated petri dishes were then incubated at 
appropriate conditions (25°C) and data regarding 
radial colony diameter of mycelium were recorded at 2, 
4, 6, 8, 10 and 12 days after inoculation.

Statistical analysis
Data were analyzed for statistical analysis in terms 
of analysis of variance (Steel and Torrie, 1997) and 
means were compared using Duncan’s multiple range 
test.

RESULTS AND DISCUSSION

Mycelial growth of various strains of oyster 
mushroom on malt extract agar (MEA) 
The data showed non-significant results of spawn 
running on malt extract agar (MEA) 2 days after 
inoculation (DMRT, P ≤ 0.05). (Table 2).  After four days 
of inoculation, highly significant strain was P4 (Pleurotus 
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After 6 days of inoculation also (Pleurotus ostreatus, 
blue tree oyster) stood first (25.50mm) followed by 
P3 (Pleurotus sajar caju, phoenix oyster) (24mm) and 
P2 (Pleurotus ostreatus,grey tree oyster) (22.50mm). 
All these strains were significantly different with each 
other. Same kind of results were also observed after 
8 days of mycelium growth, where maximum mycelial 
growth was observed in P4 (Pleurotus ostreatus, blue 
tree oyster) (35.50mm) followed by P3 (Pleurotus sajar 
caju, phoenix oyster) (34.50mm). 

The mycelium growth after 10 days of inoculation was 
maximum in P4 (Pleurotus ostreatus, blue tree oyster) 
(40mm), while P3 (Pleurotus sajar caju, phoenix oyster) 
and P2 (Pleurotus ostreatus,grey tree oyster) were 
statistically non-significant with each other  (38.50 and 
50.0mm) and significant with other strains P1 (Pleurotus 
ostreatus, white oyster) (34 mm) and i.e. P8 (Pleurotus 
dijamore, pink oyster) (30.50mm). 
After 12 days of inoculation all strains were statistically 
significant. Maximum mycelial growth was observed in 

After 10 days of inoculation, Pleurotus ostreatus, blue 
tree oyster (P4) and Pleurotus sajar caju, phoenix oyster 
(P3) were non-significant with each other showing 
maximum mycelial growth of 42.5 and 41.5 mm. 
However, these strains were significant as compared 
with other strains. 
The results after 12 days of inoculation revealed 
maximum mycelial growth in P4 (Pleurotus ostreatus, 
blue tree oyster) (48.50 mm) and minimum in P8 
(Pleurotus dijamore, pink oyster) (38.50mm), which 
were significant with each other, while P3 (Pleurotus 
sajar caju, phoenix oyster) showed mycelial growth of 
47mm and P2 (Pleurotus ostreatus,grey tree oyster) 
46.50mm which were non-significant with each other 
but significant with other strains.
On mean basis, maximum mycelial growth was shown 
by P4 (Pleurotus ostreatus, blue tree oyster) (30.50 

mm) followed by P3 (Pleurotus sajar caju, phoenix 
oyster) (29.08 mm) and P2 (Pleurotus ostreatus, grey 
tree oyster) (28.08mm).  

Mycelial growth of various strains of oyster 
mushroom on potato dextrose agar (PDA)
The data (Table 3) showed that all strains were 
statistically non-significant from each other (DMRT, 
P<0.05). However, P4 (Pleurotus ostreatus, blue tree 
oyster) and P3 (Pleurotus sajar caju,  phoenix oyster)  
performed  better (4.50 and 4.00 mm) after 2 days of 
inoculation.
After 4 days of inoculation highly significant strain was 
Pleurotus ostreatus, blue tree oyster (P4), which showed 
maximum mycelium growth (16mm) followed by P3 
(Pleurotus sajar caju, phoenix oyster) (15.50mm) and 
P2 (Pleurotus ostreatus,grey tree oyster) (14.50mm).

ostreatus, blue tree oyster), with 20mm mycelial growth 
followed by P3 (Pleurotus sajar caju, phoenix oyster) 
(18mm) and P2 (Pleurotus ostreatus, grey tree oyster) 
(17.50mm). P1 (Pleurotus ostreatus,white oyster) and 
P8 (Pleurotus dijamore, pink oyster) differed non-
significantly with mycelial growth of 15 and 14.50mm, 
respectively. 
Maximum mycelium growth after 6 days of inoculation 
was observed in P4 (Pleurotus ostreatus, blue tree 

oyster) (29.50mm) followed by P3 (Pleurotus sajar 
caju, phoenix oyster), (27.50 mm) and P2 (Pleurotus 
ostreatus,grey tree oyster) (26.0 mm). P8 (Pleurorotus 
dijamore, pink oyster stood last (19.50 mm). All 
these strains different significantly with each other. 
Same kind of results were obtained after 8 days of 
inoculation(Table 2).

Table 2. Mycelial growth of different strains of oyster mushroom on malt extract agar (MEA).

Strains of oyster mushroom Mycelial growth (mm) after different time intervals (days) Mean
2 4 6 8 10 12

P1 4.00 p 15.00 o 21.50 l 29.50 i 35.50 fg 41.50 c 24.50
P2 4.00 p 17.50 n 26.00 k 34.50 g 40.00 d 46.50 b 28.08
P3 4.50 p 18.00 n 27.50 j 36.00 f 41.50 c 47.00 b 29.08
P4 5.00 p 20.00 m 29.50 i 37.50 e 42.50 c 48.50 a 30.50
P8 3.50 p 14.50  o 19.50 m 27.00 jk 32.0 h 38.50 e 22.50

Means sharing similar letter(s) in a column are statistically non-significant (P<0.05)

Table 3.  Mycelial growth of different strains of oyster mushroom on potato dextrose agar (PDA).

Strains of oyster mushroom Mycelial growth (mm) after different time intervals (days) Mean2 days 4 days 6 days 8 days 10 days 12 days
P1 3.50 st 13.0 q 21.00 m 27.00 i 34.00 g 39.00 de 22.92
P2 3.50 st 14.50 p 22.50 l 31.00 h 38.00 e 43.00 c 25.42
P3 4.00 st 15.50 op 24.00 k 34.50 fg 38.50 e 44.50 b 27.00
P4 4.50 s 16.00 o 25.50 j 35.50 f 40.00 d 46.50 a 27.83
P8 3.00 t 11.50 r 19.50 n 26.50 ij 30.50 h 35.00 fg 21.00

Means sharing similar letters in a column are statistically non-significant (P<0.05).
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P4 (Pleurotus ostreatus, blue tree oyster) (46.50mm) 
and minimum in P8 (Pleurotus dijamore, pink oyster) 
(35mm). P3 (Pleurotus sajar caju, phoenix oyster) 
showed mycelium growth of 44.50mm followed by P2 
(Pleurotus ostreatus,grey tree oyster) (43mm). 
On mean basis, also P4 (Pleurotus ostreatus, blue tree 
oyster) stood first (27.83mm) followed by P3 (Pleurotus 
sajar caju, phoenix oyster) (27mm) and P2 (Pleurotus 
ostreatus, grey tree oyster) (25.42mm). 

Mycelial growth of various strains of oyster 
mushroom on complete yeast agar (CYA)
The results indicate that after 2 days maximum mycelial 
growth was observed in P4 (Pleurotus ostreatus, blue 

tree oyster) (4mm) and minimum in P8 (Pleurotus 
dijamore, pink oyster) (2.50mm) which were statistically 
significant with each other. P3 (Pleurotus sajar caju, 
phoenix oyster), P2 (Pleurotus ostreatus,grey tree 
oyster) and P1 (Pleurotus ostreatus,white oyster) 
showed statistically non-significant results with mycelial 
growth of 3.50 and 3mm, respectively on malt extract 
agar (DMRT, P ≤ 0.05).
After 4 days of inoculation, P4 (Pleurotus ostreatus, 
blue tree oyster) and P3 (Pleurotus sajar caju, phoenix 
oyster) were statistically at par with each other among 
wild and exotic strains, (14.50 and 14mm) followed by 
P2 (Pleurotus ostreatus,grey tree oyster) (12.50mm) 
and P1 (Pleurotus ostreatus,white oyster) (11.50mm).

Table 4. Mycelial growth of different strains of oyster mushroom on complete yeast agar (CYA).

Strains of oyster mushroom
Mycelial growth (mm) after different time intervals (days) Mean

2 days 4 days 6 days 8 days 10 days 12 days
P1 3.00 st 11.50 qr 18.00 n 25.00 j 31.50 g 36.00 de 20.83
P2 3.00 st 12.50 q 19.50 m 26.50 i 34.00 f 39.50 c 22.50
P3 3.50 st   14.00 p 21.00 l 30.00 h 35.50 e 41.00 b 24.17
P4 4.00 s 14.50 p 22.50 k 31.50 g 37.00 d 43.50 a 25.50
P8 2.50 t 10.50 r 16.50  o 22.50 k 27.50 i 33.50 f 18.83

Means sharing similar letter(s) in a column are statistically non-significant (P<0.05).

After 6 days of inoculation maximum mycelial growth 
(22.50mm) was noted in P4 (Pleurotus ostreatus, 
blue tree oyster) followed by P3 (Pleurotus sajar caju, 
phoenix oyster) (21mm) and P2 (Pleurotus ostreatus, 
grey tree oyster) (19.50mm). All these strains were 
significantly differered from each other.
The results after 8 days of inoculation showed 
maximum mycelial growth in P4 (Pleurotus ostreatus, 
blue tree oyster) (31.50mm) followed by P3 (Pleurotus 
sajar caju, phoenix oyster) (30mm). P8 (Pleurotus 
dijamore, pink oyster) produced minimum mycelial 
growth (22.50mm).
After 10 days of inoculation again P4 (Pleurotus 
ostreatus, blue tree oyster) showed maximum mycelial 
growth (37mm) against minimum in P8 (Pleurotus 
dijamore, pink oyster) (27.50mm). After 12 days of 
inoculation maximum mycelial growth was observed in 
P4 (Pleurotus ostreatus, blue tree oyster) (43.50mm) 
followed by P3 (Pleurotus sajar caju, phoenix oyster) 
(41mm) and P2 (Pleurotus ostreatus,grey tree oyster) 
(39.50mm). P8 (Pleurotus dijamore, pink oyster) 
produced minimum growth (33.50mm). All strains were 
significantly different with each other. 
On overall mean basis, maximum mycelial growth 
was observed in P4 (Pleurotus ostreatus, blue tree 
oyster) (25.50mm) followed by P3 (Pleurotus sajar 
caju, phoenix oyster) (24.17mm) and P2 (Pleurotus 
ostreatus,grey tree oyster) (22.50mm).
The above results depicted that malt extract agar 
(MEA) proved to be the most suitable culture media for 
mycelial growth of various strains of oyster mushroom. 

Ramzan (1982) also concluded that malt extract 
agar was the best media for the mycelial growth of 
various strains of oyster mushroom. These results 
also confirmed the previous studies (Fasidi and Kadir, 
1983; Iqbal and Shah, 1988). According to Ibekwe et 
al. (2008) PDA gave intermediate results as growing 
medium for the mycelium growth of oyster mushroom.
Present findings are also in line with some other studies 
(Ali et al., 2004; Hayes, 1972). However, Heleno et 
al., (2009) proved that potato dextrose agar (PDA) 
supported maximum mycelial growth, which is contrary 
to the results of present findings.
Complete yeast agar (CYA) proved as less effective 
than both MEA and PDA regarding mycelial growth 
of various strains of oyster mushroom as has been 
observed by Ahmad et al. (2009). The findings of 
present study are also in line with Nasim et al. (2001) 
who confirmed that MEA gave maximum and faster 
mycelial growth of various strains of oyster mushroom. 
They also observed that the slowest growth on PDA 
medium. 

CONCLUSION 
The results concluded that maximum mycelial growth 
was observed in P4 (Pleurotus ostreatus, blue tree 
oyster) in all growing media followed by P3 (Pleurotus 
sajar caju, phoenix oyster), P2 (Pleurotus ostreatus,grey 
tree oyster) and P1 (Pleurotus ostreatus, white oyster). 
Among growing media, malt extract agar topped in 
mycelial growth followed by potato dextrose agar and 
complete year agar in case of all mushroom strains.
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