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ABSTRACT

This study was conducted to examine the performance of oyster mushroom
(Pleurotus ostreatus) grown on different substrates in relation to mycelia
development, spore emergence, growth and yield. The experiment consists of
six treatments viz: Sawdust, Coconut-husk, Maize-cob, Maize-cob + Sawdust,
Coconut-husk + Maize-cob and Sawdust + Coconut-husk. Each substrate was
moistened and left over-night. Thereafter, 1 % CaCO3 and 5 % wheat bran
were added into 600g of each substrate. 200 g of each of the substrate was put
into polythene bags of size 15 x 35 cm and replicated three times. The
substrates were steam sterilized at 121 °C for 20 minutes in an autoclave.
Sterilized substrates were inoculated with pleurotus spawn and then air-tight
sealed. The substrates were kept in the dark room at 25 °C to ramify. The
ramified substrates were spread out in a plastic bowl and watered daily for
mushroom to sprout. Number of days for complete ramification of mycelium
and appearance of pinhead were computed. Length of stipe, diameter of the
pileus and height of mushroom were measured in centimetres using meter rule
and the mean calculated. Number of fruiting bodies were counted and the yield
determined on a weighing balance. Data obtained were analysed using
ANOVA (at p = 0.05). The result revealed that sawdust has the least mean
ramification and spore emergence period of 21.33 and 25.33 days,
respectively. The result also revealed that mushroom grown on sawdust had
the highest mean height values and yield on fresh weight basis of 7.22 +
1.54cm and 16.67 +1.20g respectively. The study recommends sawdust for
commercial production of oyster mushroom.
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INTRODUCTION

Mushrooms are classified as non-timber forest products (NTFPs), because they are
found in the forest both on forest ground and on dead forest trees. They refer only to the
fruiting body of macro-fungi (Chang and Miles, 1992). Mushrooms are
the fleshy and edible fruit bodies of several species of macro-fungi. Edible mushrooms are
highly nutritious and can be compared with eggs, milk and meat (Oei, 2003). Agricultural
residues are the major source of lignocellulosic materials used as substrate for production of
edible fungi such as Oyster mushroom (Pleurotus species). Oyster mushroom convert high
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percentage of the lignocellulosic materials which cause environmental pollution to more
useable and profitable fruiting bodies called mushroom (Ekpo et al., 2008).

Pleurotus species is the third most popularly grown mushroom and commercially very
important edible mushrooms, found all over the world. (Pinkal and Ratna, 2013). The most
important step in the cultivation of mushroom is pasteurization process which eliminates the
development of moulds on raw material during spawn run. Pleurotus species can tolerate
temperature up to 30°C although it fruits faster and produces larger mushroom at 25°C (Pinkal
and Ratna, 2013). Pleurotus ostreatus is an edible species, commonly known as the oyster
mushroom (Hestbjerg et al., 2003). P. ostreatus is an efficient lignin- degrading mushroom
and can grow well on different types of lignocellulosic material (Palmieri et al., 2001).

Mushroom cultivation involves some technological elements, which are in
consonance with those exhibited by our common agricultural crop plants. For example, there
is a vegetative growth phase, when the mycelia grow profusely; and a reproductive growth
phase, when the umbrella-like body that we call mushroom emerge (Martinez et al., 2001).
P. ostreatus demands few environmental controls and their fruiting bodies are not often
attacked by diseases and pests. They can be cultivated in a simple and cheap way. All this
makes P. ostreatus cultivation an excellent alternative for production of mushrooms when
compared to other mushrooms (Sanchez, 2010).

Mushroom can be processed in many ways to extend their shelf life. Drying reduces
bulk quantity, thus facilitating transportation, handling and storage. It helps the food product
keep its natural colour, and kills off organisms that can cause food spoilage (Ashok et al.,
2013). In addition, drying can help to save money in several ways (Nagy et al., 2011).
Dehydrated mushrooms are used as an important ingredient in several food formulations
including instant soups, pasta salads, snack seasonings, stuffing, casseroles, and meat and
rice dishes (Nachiket et al., 2007). Several published clinical studies have reported that
mushrooms dietary supplementation may increase innate immunity and exhibit beneficial
effects on human health (Dayong et al., 2007). Mushrooms dietary supplementation analysis
found that mushroom consumption was associated with better diet quality, improved
nutrition and therapies for the treatment of many disease in the body (Novaes et al., 2007;
Niedzielski et al., 2014).

In Nigeria, indigenous mushrooms are still been gathered from farmland and forests
floor during the raining season for sale and for household consumption. Mushrooms are
therefore not available throughout the year and when available during its season, they are
usually sold at high prices (Arowosoge et al., 2017). Hence to ensure regular supply of
mushroom, there is the need for identification of substrates that will effectively produce
mushrooms of high-quality yield.

MATERIALS AND METHODS
Materials
The materials used for this study are: Pleurotus spawn, Sawdust (SD), Coconut husk
(CH), Maize-cob (MC), wheat bran, lime (CaCO3), methylated spirit, cotton wool, black and
transparent polythene bags, clean basins, water, ruler, inoculating stick, spirit lamp, rubber

band and mushroom house (dark room). Others include; weighing balance, oven, micro-
Kjeldahl apparatus, Soxhlet apparatus, muffle furnace, test tubes, mortar and pestle, filter
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paper, measuring cylinders and weighing balance. Agro-waste substrates (coconut husk and
maize-cob) were sourced locally in the village.

Methods

Substrate preparation, pasteurization, inoculation and ramification were carried out
following the procedures used by Nurudeen et al. (2014). The experiment was divided into
six substrate treatments viz: Sawdust (SD), Coconut-husk (CH), Maize-cob (MC), Maize-
cob + Sawdust (MS), Coconut-husk + Maize-cob (CM) and Sawdust + Coconut-husk (SC).
Each substrate was chopped to fine particles, well moistened and left over-night. Thereafter,
1 % CaCO3 and 5 % wheat bran were added into 600g of each substrate. 200 g of each of the
substrates were put into transparent polythene bags of size 15 x 35 cm and replicated three
times. The substrates were steam sterilized at 121 °C for 20 minutes in an autoclave. Pleurotus
spawn was added at the rate of 2 % into the sterilized substrates and then air-tight sealed.
After inoculation, the bags were kept in the dark room at 25°C for the spawn to ramify.

The ramified substrates were brought out and spread in a bowl in the laboratory. The
substrates were kept moist for mushroom to sprout. Time taken for the completion of growth
of mycelium on substrates, and appearance of pinhead were recorded. Length of stipe,
diameter of pileus (or cap) and height of mushroom were measured in centimetres using
meter rule. Number of fruiting bodies were counted for each treatment and weighed
immediately after harvest using weigh balance to determine the fresh weight. After recording
the weight, the fruit-bodies were oven-dried at 80°C for 24 hours to determine the dry weight.
Mean weight for each treatment were computed and recorded.

Data Analysis

Data obtained on growth and yield were subjected to analysis of variance (ANOVA)
at p = 0.05, to determine differences in mean, while the mean were separated using Duncan
Multiple Range Test (DMRT).

RESULTS AND DISCUSSION
Mycelium Growth Performance of Pleurotus oestreatus on Different Substrates

The result of mycelia growth (i.e spawn ramification) of P. oestreatus on different
substrates in Figure 1, shows that sawdust has the least mean ramification period of 21.33
days. This was followed by sawdust + coconut-husk (23.33 days) while maize-cob took the
longest time (46.33 days) to fully ramify. The result obtained in this study is in contrast to
that of Girmay et al. (2016) who grew oyster mushroom on different substrates involving
sawdust cotton seed, wheat straw, and paper waste in which the longest mean no of days
(19.67) for total colonization was recorded for sawdust. The mycelia performance with 100%
colonization by Pleurotus ostreatus on sawdust substrate within 3 weeks in this study
suggests that it is a high-quality substrate probably with high nutritional contents compared
to other substrates used (Oie, 2003).
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Fig 1: Mean no of days for full ramification

Key: SD- Sawdust, CH: Coconut-Husk, MC: Maize-cob, MS: Maize-cob + Sawdust, CM: Coconut-
Husk + Maize-cob, SC: Sawdust + Coconut-Husk.

Spore Emergence of Pleurotus oestreatus

Spore emergence (appearance of pinhead) of Pleurotus oestreatus as shown in Figure
2, was first observed on sawdust substrate (25.33 days), this was followed by sawdust +
coconut-husk (26.67 days) while maize-cob took the longest time (66.33 days) for pinhead
appearance. The observed variations in the emergence of spores as exhibited by P. oestreatus
in this study followed the same trend as mycelia colonization across the different substrates.
This observation could be attributed to mineral content and genetic makeup of the substrates
which dictates degradation of polysaccharide compounds associated with the fruiting stage.
(Curvetto et al., 2002; Nurudeen et al., 2013).
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Fig 2: Days of first fruit emergence

Key: SD- Sawdust, CH: Coconut-Husk, MC: Maize-cob, MS: Maize-cob + Sawdust, CM: Coconut-
Husk + Maize-cob, SC: Sawdust + Coconut-Husk
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Table 1: Growth values of Pleurotus oestreatus (cm)

Substrates SD CH MC MS CM SC

Length of stipe 3.58+0.088  2.16+0.63" 3.28+0.14® 3.50+0.63* 2.52+0.39*  1.30+0.13°
Diameter of pileus 5.51+0.32% 3.41+4054° 3.86+0.69° 7224154 4.80+0.17*° 3.73+0.47°
Height of

44340700 3.020.67® 3.95+0.31° 4.21+0.27% 4.15%0.31* 2.01+0.18"
mushroom

Means in the same row followed by the same letter (s) are not significantly different at p < 0.05
Key: SD- Sawdust, CH: Coconut-Husk, MC: Maize-cob, MS: Maize-cob + Sawdust, CM: Coconut-Husk + Maize-
cob, SC: Sawdust + Coconut-Husk.

Yield of Pleurotus oestreatus

The results on mean yield of P. oestreatus as shown in Table 2 revealed that sawdust
substrate had significantly highest yield on fresh weight basis (16.67 +1.20g). However, on
dry weight bases, mushroom yield for all treatments were not significantly different. Results
on number of fruiting bodies showed that coconut-husk substrate had the highest mean value
of 6.67 £0.33, followed by maize-cob (5.33 £0.67), while the least number of fruiting bodies
was obtained for maize-cob + sawdust substrate (2.00 +0.58). The observed higher fresh
weight of mushroom obtained for sawdust, coconut-husk + maize-cob, maize-cob and maize-
cob + sawdust substrates is an indication that the substrates could be used for commercial
production of P. oestreatus. Meanwhile, the lowest yield obtained for sawdust + coconut-
husk could probably be attributed to low nutritional composition of the substrate. This
assertion further corroborates the report of Ogundele et al. (2017) which observed that yield
of P. oestreatus grown on sawdust is a function of nutritional composition of the substrate.

Table 2: Yield of Pleurotus oestreatus (g)
Substrates SD CH MC MS CM sc

Fresh weight 16.67+1.20a  5.33+0.33c  13.00+1.53b  12.67+0.82b  13.33+0.33b  2.00 +1.00d
Dry weight 1.33+0.33a  1.00+0.58a 1.33+0.33a 1.00+0.58a  1.00 +0.58a 1.33£0.33a
No of fruiting

bodi 5.00+0.57ab 6.67+0.33a 5.33+0.67a 2.00+0.58c  4.33+0.33abc  2.67+1.45bc
odies

Mean in the same row followed by the same letter(s) are not significantly different at p < 0.05
Key: SD- Sawdust, CH: Coconut-Husk, MC: Maize-cob, MS: Maize-cob + Sawdust, CM: Coconut-Husk + Maize-
cob, SC: Sawdust + Coconut-Husk.

CONCLUSION

Yield assessment of oyster mushroom (Pleurotus oestreatus) cultivated on different
agricultural and wood wastes were established in this study. The result revealed that sawdust
substrate had the best overall performance in terms of mycelia growth and appearance of
pinhead, mushroom growth and yield. While the Sawdust + Coconut-Husk had the least
overall performance in all the parameter assessed. Consequent upon the results from this
study it is recommended that sawdust would be the ideal substrate for commercial production
of oyster mushroom. This would help in reducing environmental pollution that could have
resulted from the wastes generated from sawmills and other wood processing industries.

85



Olujobi and Adeniji

REFERENCES

Arowosoge, O.G.E., Abejide, O.S. and Nurudeen, T.A. (2017). Comparative assessment of
Oyster mushroom (Pleurotus sajor-caju) yield cultivated from indigenous and exotic
wood wastes. Journal of Advances in Biology and Biotechnology, 16 (1):1-9.

Ashok. K., Manpreet. S. and Gurdeep, S. (2013). Effect of different pre-treatments on the
quality of mushrooms during solar drying. Journal of Food Science and Technology,
50 (1): 165-170.

Chang, S.T., and Miles, P.G. (1992). Mushroom biology-a new discipline. Mycology, 6:64-
65.

Curvetto, N.R., Figlas, D., Devalis, R., and Delmastro, S. (2002). Growth and productivity
of different Pleurotus ostreatus strains on sunflower seed hulls supplemented with N
NH4+ and/or Mn (I1). Bio-resource Technology, 84: 171-176.

Dayong. W., Munkyong, P., Zhihong., Zhuyan, R., Donald, S. and Meydani, N.S. (2007).
Dietary supplementation with white button mushroom enhances natural killer cell
activity in C57BL/6 mice. Journal of Nutrition, 137: 1472-1477.

Ekpo, E.N., Olasupo, O.0. and Eriavbe, M.A. (2008); Effect of different supplement on the
growth and yield of Pleurotus florida. Obeche Science Journal. 27 (1): 23-25.
Girmay, Z., Gorems, W., Birhanu, G. and Solomon, Z. (2016). Growth and yield performance
of Pleurotus oestreatus (Jacgq. Fr.) Kumn (oyster mushroom) on the different

substrates. AMB Express. 6 (87): 1-7.

Hestbjerg, H., Willumsen, P., Christensen, M.A., Ole, and Jacobsen, C.S. (2003).
Bioaugmentation of tar-contaminated soils under field conditions using Pleurotus
oestreatus refuse from commercial mushroom production. Environmental Toxicology
and Chemistry / SETAC. 22: 692-698.

Martinez, G., Ocana, R. and Peredes, O. (2001). Effect of pre-treatment and drying on the
quality of oyster mushrooms (Pleurotus ostreatus). Drying Technology, 19: 661-672.

Nachiket, K., Bakane, P., and Verma, A. (2007). Changes in textural and optical properties
of oyster mushroom during hot air drying. Journal of Food Engineering, 78: 1207-
1211.

Nagy, A., Szlama, G., Szarka, E., Trexler, M., Banyai, L. and Patthy, L. (2011). Reassessing
domain architecture evolution of metazoan proteins: Major impact of gene

prediction errors. Genes, 2: 449-501.

Niedzielski, M.S., Piotr R., Mirosoaw, M. and Przemysaw M.G. (2014). Potential of
cultivated ganoderma lucidum mushrooms for the production of supplements enriched
with essential elements. Journal of Food Science, 81 (3): C587-C592.

Novaes, J., Maria, E., Felipe, M.C., Patricia, F., Andrade, M., Grisi, F.M., Sérgio, L.S., Mario
T.J., Daniela, B., and Palioto, A.B. (2007). Comparison of two surgical procedures
for use of the acellular dermal matrix graft in the treatment of gingival recessions: A
randomized controlled clinical study. Journal of Periodontology, 78 (7): 1209-1217.

Nurudeen, T.A., Ekpo, E.N., Olasupo, O.0. and Haastrup, N.O. (2013). Yield and proximate
composition of oyster mushroom (Pleurotus sajor-caju) cultivated on different
agricultural wastes. Science Journal of Biotechnology. ISSN: 2276-6375
http://www.sjpub.org/sjbt.html 1D sjbt-189, Spages.

Nurudeen, T.A., Ekpo, E.N., Olasupo, 0.0, Okunrotifa, A.O. and Haastrup, N.O. (2014).
Effects of supplements on the yield and nutritional composition of oyster mushroom
(Pleurotus sajor-caju) cultivated on sawdust. JECET. 3 (3): 1142-1151.

86


http://www.sjpub.org/sjbt.html%20ID%20sjbt-189

Comparative yield assessment of oyster mushroom (Pleurotus ostreatus)

Nurudeen, T.A., Olasupo, O.0. and Asonibare, A.O. (2019). Relative performance of oyster
mushroom (Pleurotus florida) cultivated on different indigenous wood wastes.
Journal of Agricultural Research and Natural Resources, 3 (2): 34-55.

Oei, P. (2003). Mushroom Cultivation: Appropriate Technology for Mushroom Growers. 3™
Ed. Backhuys Pub. Leiden. Netherlands. 426 p.

Ogundele, G.F., Salawu, S.W., Abdulraheem, I.A. and Bamidele, O.P. (2017). Nutritional
composition of oyster mushroom (Pleurotus oestreatus) grown on softwood (Daniella
oliveri) sawdust and hardwood (Anogeissus leiocarpus) sawdust. British Journal of
Applied Science and Technology, 20 (1): 1-7.

Palmieri, G., Bianao, C., Cennamo, G., Giardina, P., Marino, G., Monti, M. and Sannia, G.
(2001). Purification, characterization, and functional role of a novel extracellular
protease from Pleurotus ostreatus. Applied and Environmental Microbiology, 67:
2754-2759.

Pinkal, P., and Ratna, T. (2015). Importance and effect of substrate for the cultivation of

Pleurotus sajor-caju. International Journal of Science and Research, 4 (1): 1324-
1326

Sanchez, C. (2010). Cultivation of Pleurotus ostreatus and other edible mushrooms. Applied

Microbiology Biotechnology, 85: 1321-1337.

87



