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 The production of oyster mushroom (Pleurotus florida) on date palm wastes as basal 
substrate was attempted primarily to determine the possibility of its cultivation under 

environmentally controlled environment in Saudi Arabia. Date palm wastes was 

composted for 1 week prior to its formulation with other substrates. Seven parts of 
composted date palm wastes were formulated by mixing with 3 parts of sawdust on dry 

weight basis. The mixture was enriched with 10% wheat bran and the moisture of the 
formulated substrates was maintained at 70%. The formulated substrates were packed 

in a 30x 14 cm heat resistant polypropylene bags. Then, the bags were pasteurized, 

cooled and inoculated with grain spawn. After completion of spawn running, the 
matured spawn bags were transferred to the growing room. Mushrooms were harvested 

as soon as the fruiting bodies developed and attained their full size. P. florida yielded 

maximum of 4 flushes i.e. at 9, 19, 31 and 45 days for the 1st, 2nd, 3rd and 4th flush, 
respectively. The fresh (wet) weight was 197.82, 156.71, 105.8 and 76.31g/kg dry 

substrate, whereas the dry weight was 24.6, 19.34, 16.64 and 11.02 g/kg dry substrate in 

case of 1st, 2nd, 3rd and 4th flush, respectively. The total yield in terms of fresh weight 
was 536.64 g/kg dry substrate and dry weight was 71.6 g/kg dry substrate. The moisture 

content (%) of fruiting bodies was 87.32, 87.71, 84.23 and 85.92 % in case of 1st, 2nd, 

3rd and 4th flush, respectively. The biological efficiency was 19.78, 15.67, 10.58 and 

7.63% in case of 1st, 2nd, 3rd and 4th flush, respectively and the total biological 

efficiency was 53.66%. The bioconversion efficiency was 2.46, 1.93, 1.66 and 1.10% in 

case of 1st, 2nd, 3rd and 4th flush, respectively and the total bioconversion efficiency 
was 7.15%. The significant findings obtained in this study confirmed that P. florida can 

be grown successfully on a formulated date palm wastes residues under 

environmentally controlled condition in Saudi Arabia. 
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INTRODUCTION 
 

 The utilization of agricultural wastes in a sustainable and an environmentally controlled manner has brought 

great attention in many parts of the world. Saudi Arabia is one of the leading date palm producing countries in 

the world where the number of palm trees is estimated around 23 million and this number is increasing 

gradually [6]. Date palm produces large quantity of horticultural wastes. For instance, each tree produce about 

10-20 leaves yearly [9]. Other wastes like date pits represent an average of 10% of the date fruits. In general, the 

total quantity of date palm wastes in the Kingdom in 2008 was estimated around 656, 832 tonnes with an 

average of 2.89 tonnes/hectare [7]. These useless date palm wastes are sources of many hazards like fire, host 

for many insect-pests and diseases [4]. Although the palm wastes comprise cellulose, hemicelluloses, lignin and 

other compounds, which could be used in many biological processes, they were generally used as burning wood 

or burned in farms causing severe danger to the local environment [38,35,6]. 

 The bioconversion of agricultural residues into food has attracted the world attention in recent years [23]. 

The cultivation of edible mushrooms has a great potential for the production of protein rich quality food and for 
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recycling of cellulosic agro- residues and other wastes [45,10,17] and serves as the most efficient and 

economically viable biotechnology for the conversion of lignocellulosic waste materials to high quality food 

[21,22]. They can easily grow on almost all types of cellulosic residues such as banana leaves, dried paddy 

straws [38], cotton waste and rice straws [21], sawdust enriched with poultry droppings [36],  Jatropha [29] and 

even invasive weed species [31]. 

 Mushrooms are fungi that produce lignocellulosic enzymes, which degrade complex organic matter and 

absorb the soluble substances [16,13,40]. Oyster mushrooms are one of the most popular edible mushrooms and 

belong to the genus Pleurotus and the family Pleurotaceae [26]. The genus Pleurotus, is widely cultivated due to 

its favorable organoleptic and medicinal properties, simple and low cost production technology and higher 

biological efficiency [15]. Oyster mushroom (Pleurotus spp.) is in the second position (after white button) in the 

world and its cultivation has increased rapidly during the last decade [42,44]. Oyster mushroom cultivation can 

play an important role in managing organic residues whose disposal has become a problem [18,28,49]. 

Furthermore, mushroom spent (grown media with mycelium) can be used as an organic fertilizer [5] or 

animal/fish feed [39,38]. 

 Pleurotus florida is an edible mushroom having excellent flavor and taste [32] and is increasingly becoming 

popular as protein-rich delicious vegetable [33,41]. Pleurotus florida cultivation is popular due to low cost 

technology and easy availability of various substrates for its cultivation ([12,25,40]. It is widespread in 

temperate, subtropical and tropical zones and it shows the highest yield among the Pleurotus species [26]. 

Therefore, the objective of this study was to evaluate the cultivation of oyster mushroom (Pleurotus florida) on 

date palm wastes in a controlled environment in Saudi Arabia. 

 

MATERIALS AND METHODS 

 

 The study was conducted in the laboratories of Agricultural Engineering Department, College of Food and 

Agriculture Sciences, King Saud University, Riyadh City, Saudi Arabia, from August to November 2014. 

 

Stock Pure Culture:  

 The pure culture of Pleurotus florida maintained on potato dextrose agar (PDA) was obtained from Dr. 

Renato G. Reyes, Center for Tropical Mushroom Research and Development, Central Luzon State University, 

Science City of Munoz, Nueva Ecija, Philippines. The culture was maintained at 4ºC and recultured bimonthly. 

 

Preparation of Spawn:  

 Wheat grains were boiled until tender (10-15 min) at a ratio of 1:1 (wheat grains: water) and allowed to 

cool down for 15 min, then the water was drained and the boiled grains were dried on cotton cloth. Then, the 

grains were packed tightly into the polypropylene bags (30 x 14 cm). One bag contained 350g of the prepared 

grains. The opening of the bags were plugged with cotton and covered with aluminum foil. The packed bags 

were sterilized in an autoclave at 121ºC for 20 min. After sterilization, the bags were allowed to cool for 24 hrs. 

and inoculated aseptically in the laminar airflow cabinet with actively growing mycelium of the pure culture of 

Pleurotus florida from PDA slant. A piece of pure culture (1 x 1cm) was placed aseptically into the mouth of 

each bag using sterile scalpel and forceps. After inoculation, the bags were incubated at 25 ± 1ºC under dark 

condition to allow the full mycelial ramification of the grains. After about one week, the bags were shaken to 

spread the mycelium evenly through the bags.  

 

Cultivation of the Mushroom: 

Preparation of substrates:  

 Date palm wastes and sawdust were used as basal substrates. Whole date palm wastes collected from the 

Ministry of Agriculture, Riyadh City, Saudi Arabia, were chopped into small pieces (2-3cm). The substrates 

were soaked overnight in water and excess water was drained off. After soaking, the substrates (50-60% 

moisture content) were separately subjected to short composting (1week).  

 

Preparation of the mushroom spawn bags:  

 The composted substrates (7 parts of date palm wastes and 3 parts of sawdust on the dry weight basis)) and 

10% of wheat bran supplement as a source of nitrogen were thoroughly mixed and finally maintained at 70% 

moisture content [27,8]. The mixture was divided into batches of 600 g each and packed into heat resistant 

polypropylene bags (30 x 14 cm). The openings of the bags were plugged with cotton and bind with rubber 

band. The filled bags were pasteurized using steam for 5 hrs. at 60-80
o
C in a closed chamber and then these 

bags were left inside the steam chamber for 24 hrs to cool down. The pasteurized cooled bags were inoculated 

aseptically with spawn at the rate of 2.0% of the wet weight basis of substrate (12g/ bag (≈70 g/kg dry substrate 

as recommended by Ahmed et al., [2]). The inoculated bags were placed inside a spawn running room under 

dark conditions. During spawn running, the temperature was controlled between 22-26
o
C. After 4 weeks of 
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incubation, bags were fully covered with white mycelia. Inoculated bags were transferred to the growing room 

and opened by removing the cotton plug and rubber band from the mouth of each bag.  

 The conditions of the growing room were adjusted where the temperature and relative humidity were 

maintained between 22-25ºC and 80-95%, respectively with sufficient light and ventilation for the development 

of normal fruiting bodies by means of humidifier and cooler and by sprinkling water on walls and floor. The 

moisture requirements of the bags were accomplished by sprinkling water on them twice a day (in the morning 

and evening) using sprinkler. Water spraying was done until the mushroom was matured enough to be 

harvested. Mushroom was harvested as soon as the fruiting bodies developed and attained their full size above 

the substrate. After each flush, two holes opposite to each other of the upper position of bags were opened with 

a blade by removing the plastic sheet in "D" shape. A small layer of substrate was scrapped off from all the side 

of the beds after each harvest. Mushroom was harvested in flushes over a 45-day period.  

 

Harvesting of the Mushroom: 

 Harvesting of mushroom was conducted at four different flushes. During these flushes the mushroom was 

harvested based on the maturation and color appearance of the fruiting bodies. 

 

Productivity Evaluation: 

 For the productivity evaluation, the following parameters were used: total number of flushes, yield of each 

bag and total mushroom yield (g) (fresh and dry weight), moisture content (%), biological efficiency (%) and 

bioconversion efficiency (%). 

 The total yield was estimated on the basis of 1kg dry substrate by measuring the fresh and dry weight. The 

total yield was recorded by adding the fresh as well as dry weight of mushroom of all flushes. The fresh (wet) 

weight of mushroom was recorded after harvesting of each flush. The dry weight of mushroom (g) was 

determined after drying the fruiting bodies. 

 The moisture content of mushroom was determined after drying the fruiting bodies in an air oven at 67 ºC 

for 24 hrs. [48]. It was expressed in percent and calculated by the formula:  

 Moisture content (%) = [Fresh weight of mushroom (g) - Dry weight of mushroom (g)/Fresh weight of 

mushroom (g)] x 100 

 The biological efficiency (BE) (yield of fresh mushroom per kg substrate on dry weight basis) was 

calculated by the formula recommended by Chang et al. [13] as: 

 BE (%) = [Fresh weight of mushroom (g) / Dry weight of substrate (g)] x 100 

 The bioconversion efficiency (BCE) (yield of dry mushroom per kg substrate on dry weight basis) was 

calculated by the formula recommended by Elenwo and Okere [19] as: 

 BCE (%) =[Dry weight of mushroom (g) / Dry weight of substrate (g)] x 100 

 

RESULTS AND DISCUSSIONS 

 

 Commercial production of oyster mushrooms is largely determined by the availability and utilization of 

cheap materials of which agricultural lingo-cellulosic waste represents the ideal and most promising substrates 

for cultivation. The substrates used in this study can be considered practical and economically feasible due to 

their availability throughout the year at little or no cost in large quantities. Utilization of these agro-wastes for 

the production of oyster mushrooms could be more economically and ecologically practical as mentioned by 

Ahmed et al. [2] and Ingale and Ramteke [23].  

 

Number of flushes: 

 The obtained results proved that the oyster mushroom (Pleurotus florida) gave maximum (4 flushes) by 

using 70g spawn rate per kg substrate dry weight basis. Similar results were found by Bhatti et al. [11] by using 

70g spawn rate per kg on wheat straw dry weight basis with the oyster mushroom (Pleurotus ostreatus). Several 

investigators stated that 3 flushes were observed [24,23,37,47,1,8]. The time required for the flushes was 9, 19, 

31 and 45 days for the 1
st
, 2

nd
, 3

rd
 and 4

th
 flush, respectively from the opening of bags.  

 

Harvest yield:  

 The harvest yield of Pleurotus florida was estimated on the basis of 1kg dry substrate by measuring the 

fresh and dry weight. The yield of mushroom from the 4 flushes is shown in Figure 1. The fresh weight was 

197.82, 156.71, 105.8 and 76.31g/kg dry substrate, whereas the dry weight was 24.6, 19.34, 16.64 and 11.02 

g/kg dry substrate in case of 1
st
, 2

nd
, 3

rd
 and 4

th
 flush, respectively. It was observed that, the harvest yield 

decreased with increasing flushing period. Similar trend was observed by several investigators [23,37,1]. This 

finding was in agreement with the finding of Shah et al., [43] who stated that the maximum yield was observed 

in the first flush. 
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Fig. 1: Changes in fresh and dry weight (g) of oyster mushroom (Pleurotus florida) during the cultivation on 

mixture of date palm wastes and sawdust (7:3). Values are means of 5 replicates ± standard deviations> 

  

 The total yield of Pleurotus florida in terms of fresh weight was 536.64 g/kg dry substrate and dry weight 

was 71.6 g/kg dry substrate (Figure 2). Similar result was found by Ingale and Ramteke [23] who observed that 

the total yield of Pleurotus florida in terms of fresh weight was 566.42 g/kg dry substrate and dry weight was 

79.46 g/kg dry substrate (soybean straw). Also, Mintesnot et al. [31] observed that the total fresh weight ranged 

from 377 to 665g/kg dry substrate in case of Pleurotus florida on different substrates. In another study, the total 

fresh weight ranged from 723.66 to 875.66g/kg dry substrate in case of Pleurotus florida on different substrates 

[2]. The obtained result was higher than that found by Kumari and Achal [27] who stated that the maximum 

fresh weight (29.27 g/kg substrate) as well as dry weight (7.32 g/kg substrate) was found when Pleurotus 

ostreatus was grown on wheat straw as substrate. Generally, the yield of the mushroom is directly related to the 

spread of the mycelium into the substrates [46].  

 

 

 
 

Fig. 2: Total weight (g) of oyster mushroom (Pleurotus florida) during the cultivation on mixture of date palm 

wastes and sawdust (7:3). Values are means of 5 replicates ± standard deviations  

 

Moisture content of the fruiting bodies: 

 The moisture content (%) of fruiting bodies of mushroom from the 4 flushes is shown in Figure 3. The 

moisture content was 87.32, 87.71, 84.23 and 85.92 % in the 1
st
, 2

nd
, 3

rd
 and 4

th
 flush, respectively. It is noticed 

that the moisture content of fruiting bodies in the first two flushes was higher than the others and generally the 

difference between the flushes was very small. On the other hand, Abeer et al. [1] observed that the moisture 

content of fruiting bodies decreased with increasing flushing periods.  
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Biological efficiency: 

 The biological efficiency (BE) was calculated to determine how the mushrooms utilized efficiently the 

nutrients present in the substrates as mentioned by Oseni et al. [37]. The biological efficiency obtained from the 

4 flushes is presented in Figure 4. It was 19.78, 15.67, 10.58 and 7.63% in the 1
st
, 2

nd
, 3

rd
 and 4

th
 flush, 

respectively. It is noticed that, the biological efficiency decreased with increasing flushing period. Similar trend 

was observed by Abeer et al. [1] who reported that the biological efficiency decreased from 78.94% after 1
st
 

flushing period to 31.66 after 3
rd

 flushing period. In the present study, the total biological efficiency was 53.66% 

(Figure 5). Similar result was found by Ingale and Ramteke [23] who observed that the total biological 

efficiency was 56.64 % in case of Pleurotus florida on soybean straw. The obtained result was approximately 

similar to the findings of some researchers. Mintesnot et al. [31] observed that the biological efficiency ranged 

from 37.68% to 66.30% in case of Pleurotus florida on different substrates, whereas Alam et al. [3] observed 

that the biological efficiency ranged from 45.21% to 125.70% in case of Pleurotus ostreaus on sawdust and rice 

straw. In another study by Ahmed et al. [2], the biological efficiency ranged from 72.36% to 87.56% in case of 

Pleurotus florida on different substrates. On the other hand, the obtained result was higher than the findings of 

Elenwo and Okere [19] who mentioned that the biological efficiencies obtained from Pleurotus tuber-regium on 

corn cob, Pleurotus osteratus var florida on corn husk and Volvariella volvacea on corn husk were 5.66%, 

2.44%, and 0.8%, respectively. They stated also that the low biological efficiency obtained could be attributed to 

the short production cycle. Generally, as mentioned by Mane et al. [30]) cultivation of the oyster mushroom on 

similar by-products manifested variable levels of BE. These variations are mainly related to spawn rate, fungal 

species used and supplement added to the substrate. 

 

Bioconversion efficiency: 

 The bioconversion efficiency (BCE) obtained from the 4 flushes is presented in Figure 4. It was 2.46, 1.93, 

1.66 and 1.10% in case of 1
st
, 2

nd
, 3

rd
 and 4

th
 flush, respectively. It decreased also with increasing flushing 

period. The total bioconversion efficiency was 7.15% (Figure 5). Similar result was found by Ingale and 

Ramteke [23] who observed that the bioconversion efficiency was 7.94%in case of Pleurotus florida on soybean 

straw. The obtained result was higher than the findings of Elenwo and Okere [19] who mentioned that the 

bioconversion efficiency of 0.67%, 0.36% and 0.09% was obtained from Pleurotus tuber-regium on corn cob, 

Pleurotus ostreatus var florida on corn husk and Volvariella volvacea on corn husk, respectively. They reported 

that the low bioconversion efficiency is in agreement with the low yield obtained due to a relatively short 

production cycle. 

 Generally, the difference between the results from this investigation with the results reported by other 

research workers may be due to the variation in controlled, semi controlled conditions, physiological 

requirements for cultivation of oyster mushroom e.g., constant temperature, humidity and light arrangements 

[11].  

 

Conclusion: 

 Based on the result of current study, it could be concluded that the adjustment of environmental conditions 

(favorable temperature, relative humidity, moisture content) is very important to enhance production of fruiting 

bodies of the oyster mushroom (Pleurotus florida), especially in Saudi Arabia. If country’s environmental 

conditions are not suitable to provide this temperature and relative humidity, mushroom should be cultivated in 

controlled conditions. It is evident that, Pleurotus florida is a suitable species for cultivation on the mixture of 

date palm wastes and sawdust in case of productivity and can be cultivated under environmentally controlled 

conditions. This will ensure sustainable production which will result in a constant supply of mushroom in the 

market. 

 
Fig. (3): Changes in moisture content (%) of oyster mushroom (Pleurotus florida) during the cultivation on 

mixture of date palm wastes and sawdust (7:3). Values are means of 5 replicates ± standard 

deviations  
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Fig. 4: Changes in biological and bioconversion efficiency (%) of oyster mushroom (Pleurotus florida) during 

the cultivation on mixture of date palm wastes and sawdust (7:3). Values are means of 5 replicates ± 

standard deviations  

 
Fig. (5): Total biological and bioconversion efficiency (%) of oyster mushroom (Pleurotus florida) during the 

cultivation on mixture of date palm wastes and sawdust (7:3). Values are means of 5 replicates ± 

standard deviations  

 

ACKNOWLEDGMENTS 

 

 The authors extend their appreciation to the Deanship of Scientific Research at King Saud University for 

funding the work through the research group project No. RGP-VPP-134. 

 

REFERENCES 

 

[1] Abeer, H., A.A. Alqarawi, A.A. A. A., Al-Huqail, A.A. and E.F. Abd Allah, E.F. 2013. Biochemical 

composition of Pleurotus ostreatus (Jacq.) P. Kumm. grown on sawdust of Leucaena leucocephala (Lam.) 

de Wit. Pakistan Journal of Botany, 45(4): 1197-1201. 

[2] Ahmed, S.A., J.A. Kadam, V.P. J.A., Mane, S.S. V.P., Patil, S.S. and M.M.V. Baig, M.M.V. 2009. 

Biological efficiency and nutritional contents of Pleurotus florida (Mont.) Singer cultivated on different 

agro-wastes. Nature Science, 7(1): 44-48. 



961                                                                  Fahad Alkoaik et al, 2015 

Advances in Environmental Biology, 9(3) February 2015, Pages: 955-962 

[3] Alam, N., S.M.R. Amin, S.M.R. and N.C. Sarker, N.C. 2007. Efficacy of five different growth regulators on 

the yield and yield contributing attributes of Pleurotus ostreatus (Jacquin ex Fr.) Kummer. Banglandesh   

Journal of   Mushroom, 1 (1): 51-55. 

[4] Ali, Y. S. S., 2008. Use of date palm leaves compost as a substitution to peat moss. American Journal of 

Plant Physiology, 3: 131-136. 

[5] Alice, B. and M. Kustudia, M. 2004. Mushroom cultivation and marketing. NCATATTRA Publication NO 

IP087. 

[6] Alkoaik, F. N., A.I. Khalil, A. I. and T. Alqumajan, T. 2011. Performance evaluation of a static composting 

system using date palm residues. Middle-East Journal of Scientific Research, 7(6): 972-983. 

[7] AlQahtani, S. H., A.M. Khalifa, R.A.  A. M., Yousef, M.M. R. A. Harhash, M. M.   and R.M. Yakti, R. M.. 

2011. Study of the expected impacts of the application of organic farming and integrated biological control 

in Saudi Arabia agriculture. Final Technical Report (In Arabic). 

[8] Ashraf, J., M.A. Ali, W. M. A., Ahmad, C.M. W., Ayyub, C. M. and J. Shafi, J. 2013. Effect of different 

substrate supplements on oyster mushroom (Pleurotus spp.) production.   Food Science and   Technology, 

1(3): 44-51. 

[9] Bahsa, M. A. A., 1998. Fruit production in the Kingdom of Saudi Arabia. Technical Publication, Dirab 

Experimental Station, King Saud University. 

[10] Bano, Z., M.N. Shasirekha, M.N. and S. Rajarathnam, S. 1993. Improvement of the bioconversion and 

biotransformation efficiencies of the oyster mushroom (Pleurotus sajor-caju) by supplementation of its rice 

straw with oil seed cakes. Enzyme Microbiology and Technology, 15: 985-989. 

[11] Bhatti, M.I., M.M. Jiskani, K.H. M.M., Wagan, M.A. K.H., Pathan, M.A. and M.R. Magsi, M.R. 2007. 

Growth, development and yield of oyster mushroom, Pleurotus ostreatus (Jacq. Ex. Fe.) Kummer as 

affected by different spawn rates. Pakistan   Journal of   Botany, 39(7): 2685-2692.  

[12] Biswas, S., M.S. Hoque, M.S. and K.U. Ahmed, K.U. 2009. Effect of a mineral supplement on growth, 

yield and nutritional status of oyster mushroom (Pleurotus ostreatus). Bangladesh Journal of Mushroom, 

3(2): 51-58. 

[13] Chang, S.T. and P.G. Miles, P.G. 1989. Edible Mushrooms and their Cultivation, 1st edition, p: 345. CRC 

Press, Boca Raton, Florida USA. 

[14] Chang, S.T.;, O.W. Lau, O.W. and K.Y. Cho, K.Y. 1981.The cultivation and nutritive value of Pleurotus 

sojar –caju. European Journal of Applied Microbiology and   Biotechnolology, 12: 58-62. 

[15] Chirinang, P. and K. Intarapichet, K. 2009. Amino acids and antioxidant properties of the oyster 

mushrooms, Pleurotus ostreatus and Pleurotus sajor-caju. Science Asia, 35: 326-331.  

[16] Chowdhury, P., R. Hari, R., B. Chakraborty, BB. ., Mandal,   BS. ., Naskar,   S. and N. Das, N. 2014. 

Isolation, culture optimization and physico-chemical characterization of laccase enzyme from Pleurotus 

fossulatus. Pakistan Journal of Biological Sciences,. 17(2): 173-181.]  

[17] Cohen, R., L. Persky, L. and Y. Hadar, Y. 2002. Biotechnological applications and potential of wood 

degrading mushrooms of the genus Pleurotus. Applied Microbiology and Biotechnology, 58: 582-594. 

[18] Das, N. and M. Mukherjee, M. 2007. Cultivation of Pleurotus ostreatus on weed plants. Bioresource 

Technology, 98: 2723 -2726.  

[19] Elenwo, E.N. and S.E. Okere, S.E. 2007. Waste re-cycling using edible mushroom cultivation. Journal of 

Applied Science and Environmental Management, 11(3): 153-156. 

[20] Fasidi, I. O. and M. Kadiri, M. 1993. Use of agricultural waste for the cultivation of Lentinus subnudus 

(Polyporales: Polyporacea) in Nigeria. Revista Biologia Tropical, 41(3): 411-415. 

[21] Fasidi, I. O., F. Ekuere, F. and U. Usukama, U. 1993. Studies on Pleurotus tuber-regium (Fries) Singer. 

Cultivation, proximate composition and mineral content of Sclerotia. Food Chemistry, 48: 255-258.  

[22] Hussian, T., 2001. Growing mushroom: a new horizon in agriculture. Mushroom   Journal, 21: 23-46. 

[23] Ingale, A. and A. Ramteke, A. 2010. Studies on cultivation and biological efficiency of mushrooms grown 

on different agro-residues. Innovative Romanian Food Biotechnology, 6: 25-28. 

[24] Jiskani, M. M., M.A. Pathan,M. A. and K.H. Wagan, K. H.1999. Yield performance of oyster mushroom, 

Pleurotus florida (Strain Pk-401) on different substrates. Pakistan   Journal Agriculture, Agricultural 

Engineering Veterinary Sciences, 15 (2): 26-29. 

[25] Kirthisinghe, J.P. and H.W.J.P. Amarasekara, H.W.J.P. 2014. Cultivation of oyster mushroom (Pleurotus 

ostreatus) using spawn run on low cost substrates in Sri Lanka. HortFlora Research Spectrum,. 3(1): 85-87.  

[26] Kong, W. S., 2004. Descriptions of commercially important Pleurotus species. In: Mushroom Growers’ 

Handbook 1,   Oyster Mushroom Cultivation, Mushworld 2004,  Ch.4 pp:. 54-61 . 

[27] Kumari, D. and V. Achal, V. 2008. Effect of different substrates on the production and non-enzymatic 

antioxidant activity of Pleurotus ostreatus (oyster mushroom). Life Science Journal, 5(3): 73-76. 

[28] Lakshmi, S. S. and R. Sornaraj, R. 2014. Utilization of seafood processing wastes for cultivation of the 

edible mushroom Pleurotus flabellatus. African Journal of Biotechnology,. 13(17): 1779-1785.  

http://europepmc.org/search?page=1&query=AUTH:%22Chowdhury+P%22
http://europepmc.org/search?page=1&query=AUTH:%22Hari+R%22
http://europepmc.org/search?page=1&query=AUTH:%22Chakraborty+B%22
http://europepmc.org/search?page=1&query=AUTH:%22Mandal+B%22
http://europepmc.org/search?page=1&query=AUTH:%22Naskar+S%22
http://europepmc.org/search?page=1&query=AUTH:%22Das+N%22


962                                                                  Fahad Alkoaik et al, 2015 

Advances in Environmental Biology, 9(3) February 2015, Pages: 955-962 

[29] Luz, J. M. R., M.D. da Nunes, M. D. S.A. Paes, S. A. D.P. Torres, D. P. and   M.C.M. Kasuya, M. C. M. 

2014. Bio-detoxification of Jatropha curcas seed cake by Pleurotus ostreatus. African Journal of 

Microbiology Research,. 8(11): 1148-1156.  

[30] Mane, V.P., S.S. Patil, A.A. S.S., Syed, A.A. and M.M.V. Baig, M.M.V. 2007. Bioconversion of low 

quality lignocellulosic agricultural waste into edible protein by Pleurotus sajor-caju (Fr.) Singer. Journal of 

Zhejiang University Science B, 8(10): 745-751. 

[31] Mintesnot, B., A. Ayalew, A. and A. Kebede, A. 2014. Evaluation of biomass of some invasive weed 

species as substrate for oyster mushroom (Pleurotus spp.) cultivation. Pakistan   Journal of Biological 

Sciences, 17 ((2): 213-219. 

[32] Mondal, S. R., M.J. Rehana,   M.S. M. J., Noman, M. S. and S.K. Adhikary, S. K. 2010. Comparative study 

on growth and yield performance of oyster mushroom (Pleurotus florida) on different substrates. Journal of 

Bangladesh Agricultural University, 8(2): 213-220.  

[33] Ng’etich, O.K., O.I. Nyamangyoku, J.J. O.I., Rono, A.N. J.J., Niyokuri, A.N. and J.C. Izamuhaye,J.C. 

2013. Relative performance of oyster mushroom (Pleurotus florida) on agro-industrial and agricultural 

substrate. International Journal of Agronomy Plant Production, 4(1): 109-116. 

[34] Nwokoye, A.I., O.O. Kuforiji, O.O. and P.I. Oni, P.I. 2010. Studies on mycelial growth requirements of 

Pleurotus ostreatus (Fr.) Singer. International Journal Basic Applied Sciences, 10(2): 47-53. 

[35] Onuoha, C. I., 2007. Cultivation of the mushroom (Pleurotus tuber-regium) using some local substrates. 

Life Science Journal, 4(4): 58-61. 

[36] Onuoha, C. I., E.C. Nwachukwu E. C., I.O. Ezeibekwe I. O. and E.C. Nwagbara, E. C. 2014.   Evaluation of 

the effects of the combination of NPK fertilizer, cow dung, humus soil and poultry droppings with sawdust 

on the number of days to primordia formation, maturity and harvest of Pleurotus ostreatus. Journal of Yeast 

and Fungal Research,. 5(9): 103-109.  

[37] Oseni, T.O., S.O. Dlamini, D.M. S.O., Earnshaw,D.M. and M.T. Masarirambi, M.T. 2012. Effect of 

substrate pre-treatment methods on oyster mushroom (Pleurotus ostreatus) production. International 

Journal of Agriculture Biology, 14: 251-255. 

[38] Reyes, R. G. and Abella, A. Evaristo, A. 1997. Mycelial and basidiocarp performances of Pleurotus sajor-

caju on the mushroom spent of Volvariella volvacea. Proc. First International Conference on the 

Development of Agriculture and Its Impact on Agricultural   Production in Southeast Asia. NODAI Center 

for International Program Press, Tokyo, Japan,. pp.: 491-498. 

[39] Reyes, R. G., A.D. Encarnacion, A. D.   and E.A. Abella, E. A. 1993. Utilization of selected agro-industrial 

Wastes for mushroom (P. sayor-caju) production. CLSU Scientific Journal , 14 (1): 9-23. 

[40] Reyes,   R. G., E.A. Abella, F. E. A., Eguchi, T. F., Iijima, M. T.,  Higaki, M. and T.H. Quimio, T.H. 2004. 

Growing Paddy Straw Mushrooms. In: Mushroom Growers Handbook: Oyster  Mushroom 

Cultivation. Mushworld – HEINEART Inc. South Korea,. pp.: 262 – 269. 

[41] Reyes, R.G., S.P. Kalaw, R.M.R. S.P., Dulay, H. R.M.R., Yoshimoto, N. H., Miyazawa, N. and F. Eguchi, 

F. 2013. Philippine native and exotic species of edible mushrooms grown on rice straw based formulation 

exhibit nutraceutical properties. Philippine Agricultural Scientist,. 96(2): 198-204. 

[42] Royse, D.J., 2002. Influence of spawn rate and commercial delayed release of nutrient levels on Pleurotus 

cornucopiae yield, size and time to production. Applied Microbiology and Biotechnology, 17: 191-200. 

[43] Shah, Z. A., M. Ashraf, M. and Ch. M. Ishtiaq, Ch. M. 2004. Comparative study on cultivation and yield 

performance of oyster mushroom (Pleurotus ostreatus) on different substrates (wheat straw, leaves and saw 

dust). Pakistan Journal of   Nutrition, (3): 158-160. 

[44] Shelly, N.J., S.M. Ruhul Amin, S.M., M.M. Nuruddin, K.U. M.M., Ahmed, K.U. and J. Khandakar, J. 

2009. Comparative study on the yield and yield related attributes of some newly introduced strains of 

Pleurotus cystidiosus with Pleurotus ostreatus (PO2). Bangladesh Journal of Mushroom, 3(1): 67-72. 

[45] Singh, A.K., H.K. Sharma, P. H.K., Kumar, P. and B. Singh, B. 1999. Physicochemical changes in white 

button mushroom (Agaricus bisporus) at different drying temperatures. Mushroom Research, 8: 27-30. 

[46] Thomas, G.V., S.R. Prabhu, M.Z. S.R., Reeny, M.Z. and B.M. Bopaiah, B.M. 1998. Evaluation of 

lignocellulosic biomass from coconut palm as substrate for cultivation of Pleurotus sajor-caju (Fr.) Singer. 

World Journal of Microbiology Biotechnology, 14: 879-882. 

[47] Tikdari, M.M. and S. Bolandnazar, S. 2012. Application of organic nitrogen supplementations increases the 

yield of oyster mushroom (Pleurotus florida). Research in Plant Biology, 2(3): 10-15.  

[48] Ul Haq, I., M.A. Khan, S.A. M.A., Khan, S.A. and M. Ahmad, M. 2011. Biochemical analysis of fruiting 

bodies of Volvariella volvacea strain Vv pk, grown on six different substrates. Soil & Environment, 30(2): 

146-150.    

[49] Yu, H.L., B.B. Ly B.B., Q. Tan, X.D. Q., Shang, C.Y. X.D., Song, L.J. C.Y., Zhang, M.Y. L.J., Zhang, 

M.Y. and G.X. Li, G.X. 2014. Cultivation of Pleurotus cornucopiae using biogas production residue. Acta 

Edulis Fungi,. 21(1): 25-28.  

http://www.cabdirect.org/search.html?q=au%3A%22Luz%2C+J.+M.+R.+da%22
http://www.cabdirect.org/search.html?q=au%3A%22Nunes%2C+M.+D.%22
http://www.cabdirect.org/search.html?q=au%3A%22Paes%2C+S.+A.%22
http://www.cabdirect.org/search.html?q=au%3A%22Torres%2C+D.+P.%22
http://www.cabdirect.org/search.html?q=au%3A%22Kasuya%2C+M.+C.+M.%22

