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Abstract  
The ability of several strains belonging to Pleurotus 

ostreatus and P. eryngii mushroom genera to grow on 

various agricultural residues was examined and their 

mycelium growth rates and biomass production 

(estimated as glucosamine content) were compared. Four 

P. ostreatus (AMRL 137, 144, 147, 150) and four P. 

eryngii (AMRL 160, 163, 166, 173-6) strains were 

cultivated on wheat, barley and oat straw, poplar and 

beech-wood sawdust, cotton and coffee residues, corn-

cobs, rice bark, olive cake supplemented with wheat bran 

on a final C/N 20-30. Colonization rate measurements of 

mycelium demonstrated faster colonization on wheat, 

beech, barley and oat, corn-cobs and rice with values of 

~1.5 mm/day, yet the faster colonizers were P. ostreatus 

144, 150 and P. eryngii 166, 173-6. Glucosamine content 

was similar for P. ostreatus and P. eryngii strains and the 

most pronouncing substrates for more biomass production 

were barley and oat straw, beech-wood sawdust, cotton 

and coffee residues, corn-cobs (max 450 mg/g d.w.). 

However, in most of the cases, glucosamine content was 

opposite to mycelial growth rate, as strains with high 

colonization rates produced the least biomass. These 

results are evaluated in the view of bio-converting 

agricultural wastes into mushrooms, an added value food 

with medicinal properties. 
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1. Introduction 

Mushroom fruiting bodies have been used as food and 

food-flavouring materials for centuries for their unique 

and subtle flavour. Pleurotus spp. (Oyster mushrooms) 

comprises the group of edible white-rot fungi with im-

portant medicinal properties and biotechnological and 

environmental applications (Chang and Miles 2004). 

Pleurotus ostreatus is an edible mushroom that possesses 

antioxidant potentials. This white-rot fungus can effec-

tively biodegrade an extraordinary variety of lignocellu-

losic materials. It is easy to cultivate and can fruit on var-

ious agro-industrial wastes (Philippoussis 2009). Agro-

industrial/lignocellulosic wastes on the other hand are 

formed in large amount every year. For this reason, find-

ing alternatives for the reutilize of these wastes is an aim 

that has been taken into account by countries around the 

world, considering not only environmental but also eco-

nomical aspects. A quick and cheap method to determine 

the suitability of wastes as substrate for mushroom culti-

vation constitutes the ‘glass-tube’ method (Philippoussis 

et al. 2007). Therefore, experiments using several agro-

wastes and Pleurotus strains were conducted in glass 

tubes and mycelial growth rate and biomass concentration 

(glucosamine content) were evaluated (Economou et al. 

2017). 

2. Materials and Methods 

Strains of P. ostreatus (AMRL 137, 144, 147, 150) and P. 

eryngii (AMRL 160, 163, 166, 173-6) of the Edible Fungi 

Laboratory/ ITAP culture collection were used. All the 

substrates were prepared at a ratio of 80% residue to 20% 

supplements (wheat bran and CaCO3). Residues (wheat, 

barley and oat straw, poplar and beech-wood sawdust, 

cotton and coffee residues, corn-cobs, rice bark, olive 

cake) were soaked in water for 2-4h and after drainage, 

supplements were added and mixed. The moisture content 

of the sterilized substrate was 68-72%. The glass – tubes 

were inoculated with the fungi and incubated at 26 ± 1 
o
C 

in the dark until the fungal colony occupied the whole 

tube. The growth rate (Kr, mm/d) of the fungal colony 

was estimated by measuring its visible penetration into 

the substrate daily in a set of four test tubes according to 

Philippoussis et al. (2003). The glucosamine content of 

the fungal cell wall was used to monitor mycelial biomass 

and it was determined according to (Economou et al. 

2017). 

3. Results – Discussion 

The days needed for total mycelium growth of Pleurotus 

sp. from inoculation exhibited significant differences 

between substrates. Data revealed that all strains had a 

fast colonization in wheat straw (max Kr=1.66 mm/d), a 

result that was expected as wheat straw is the basic 

substrate for mushrooms cultivation.  Beech and poplar 

residue, barley and oat, corn combs and rice (especially 

for P. ostreatus strains) were the substrates with the 

highest mycelium growth rate after wheat straw (Kr=~1.5 

mm/day). In general, P. ostreatus demonstrated faster 

growth rate and biomass production over P. eryngii 

strains. P. ostreatus 144, 140 and P. eryngii 166, 173-6 

strains were the fastest colonizers and in most cases the 
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producers of the max amount of glucosamine (mean 

values 250-290 mg/g d.w.). Exceptionally, P. ostreatus 

137 produced 450 mg/g d.w. on poplar sawdust. 

However, not always a correlation between biomass 

production and the various substrates was detected. For 

wheat straw and barley and oat there was a linear 

relationship between the glucosamine amount and the 

mycelium growth rate, whereas, cotton residue with one 

of the lowest colonization rates (mean Kr=1.01 mm/d) 

showed one of the largest biomass productions (mean 

Gluc=280.25 mg/g d.w.). The obtained results are in 

accordance with our previous findings reporting that 

growth rate and biomass production were negatively 

related (Philippoussis et al. 2011, Philippoussis and 

Diamantopoulou 2012). However, the successful growth 

of all Pleurotus strains on all agrowastes tested supports 

the potential effective bio-convertion of several 

lignocellulosic wastes into mushroom carposomes, an 

added value food with medicinal properties. 

 

 

Table 1. The glucosamine content (U/g d.w.) and mycelium growth rate (Kr, mm/d) of Pleurotus ostreatus and Pleurotus 

eryngii strains grown on glass-tubes with wheat straw (W) and cotton residue (C) at 26± 1 
o
C 

Mushroom strains Substrate Glucosamine (U/g d.w.) Kr (mm/d) 

P. ostreatus 137 W 335.02 1.66 

 C 202.39 1.19 

P. ostreatus 144 W 350.58 1.50 

 C 247.70 1.13 

P. ostreatus 147 W 340.32 1.58 

 C 240.32 1.16 

P. ostreatus 150 W 310.26 1.38 

 C 236.74 1.15 

P. eryngii 160 W 230.51 1.16 

  C 236.74 1.00 

P. eryngii 163 W 192.98 1.19 

 C 198.77 0.85 

P. eryngii 166 W 247.25 1.37 

 C 422.59  0.85 

P. eryngii 173-6 W 176.60 1.31 

 C 220.01 0.87 
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