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ABSTRACT 
The project was carried out to determine the substrates Oil palm fruit fiber (Elaeis ginensis) and 

topsoil that will produce higher yield of sporophore of Pleurotus tuberregium. The steps involved 

in cultivation were site preparation, preparation packaging of the substrates, preparation of and 
planting sclerotia, incubation, irrigation, fructification and harvesting of mushroom. The 

experiment was laid out in a completely randomized design with two treatments and ten 

replicates. Topsoil substrate produced 21 mushrooms in 5 flushes while oil palm fruit fiber had 13 
mushrooms in 2 flushes. Soil substrate recorded higher mean number of 4.20±2.1679 

mushrooms while the oil palm substrate recorded mean number of 2.60±4.7749 muschrooms. 

Soil substrate recorded higher sporophore height of 9.30±0.0000 cm while the oil palm substrate 
recorded sporophore height of 7.85±0.2021cm. Soil substrate recorded higher pileus diameter of 

5.98±0.0116 cm while the oil palm substrate recorded pileus diameter of 4.10±0.6971 cm. Soil 

substrate gave higher fresh weight of 11.89±0.0000g while the oil palm substrate gave fresh 
weight of 4.37±0.2687g. Soil substrate gave higher dry weight of 2.40±0.0000 g while the oil 

palm substrate gave dry weight of 1.15±0.0000 g. The mean results from different parameters 

were subjected to statistical analysis of variance (ANOVA) and it reveals a significant difference 

in the fresh weight of Pleurotus tuberregium between substrate (p<0.05) and the dry weight of 
Pleurotus tuberregium between substrate and between harvests (p< 0.05). Though agricultural 

waste (oil palm fruit fiber) serves as substrate for the cultivation, Topsoil is considered the better 

substrate for sporophore production of Pleurotus tuberregium.  

Keywords: Pleurotus tuberregium, topsoil, oil palm fruit fiber, sclerotia, fruit bodies, 

sporolation. 

 

 

INTRODUCTION 

A mushroom is the fleshy, spore-bearing fruiting body of a fungus, typically produced 

above ground on soil or its food source (Wikipedia, 2014). Chang and Miles (1991) 

defined mushroom as a macro fungus with a distinctive fruiting body which can be either 

epigeous or hypogenous and large enough to be seen with the naked eye and can be 

picked with hand. They exhibit various shapes and sizes ranging from sessile forms to 

large globule forms with typical cap stipe (stalk) and root-like structures. Nigeria by 
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virtue of its vantage tropical location is one of the world’s potential hotspots for various 

forms of biological resources including mushrooms (Myers et al., 2000; Akpaja et al., 

2003; Okigbo and Nwatu, 2015). Edible mushrooms are recommended by the Food and 

Agricultural Organization (FAO) as food, contributing to protein nutrition of developing 

countries dependent largely on cereals. Apart from the nutritional value and the medicinal 

uses, many workers like Atlas and Bartha (1992); Isikhuehmen et al. (2003) and 

Adenipekun (2008) have reported the use of Pleurotus species in bioremediation 

exercises.  Mushroom cultivation serves as the most efficient and economically viable 

biotechnology for the conversion of lingo-cellulose waste materials into high quality 

protein food and this will naturally open up new job opportunities especially in rural 

areas (Fasidi, et al., 1993; Hussain, 2001). One of the strongest technical points recently 

advancing mushroom production in Nigeria besides improving food options is the 

conversion of ordinarily valueless or toxic wastes of diverse origin to value-added 

products via a perm culture system. Nigeria by virtue of her population size generates 

several tons of agricultural, industrial, municipal and domestic wastes that overwhelm the 

nation’s waste disposal system. These are potential degradable by mushrooms (Okhuoya 

and Okogbo, 1991; Okhuoya et al., 2010; Osemwegie et al., 2002; Okigbo and Nwatu , 

2015). In Nigeria, indigenous mushrooms are still hunted for in forests and farmlands for 

sale. Some mushrooms are poisonous and may claim lives within few hours after 

consumption (Philips, 1985). The cultivation of mushrooms is still very limited and the 

industry is still at its infancy in Nigeria (Isikhuemhen and Okhuoya, 1995; Belewu, 2002, 

2003). 

 Pleurotus tuberregium (Fr) Sing is one of the edible species in the genus Pleurotus 

(Okhuoya and Okogbo, 1990, 1991; Isikhuemhen and Okhuoya, 1996). The sclerotia are 

edible and are normally harvested from the bark of decaying wood or buried wood used 

also for medicinal purposes. Some make paste of it and rub their faces helping them to 

see into the future as they claim and are widely used by our people especially in the 

eastern part of the country to make melon soup (Akpaja et al.,2003).Today Pleurotus 

tuberregium are hard to lay hands on in our local market because they are very expensive. 

This could be because it is not easily found in  the  wild  so  the little that    is gotten is 

made available to those that can afford it. If this continues, there will be a time when no 

P. tuberregium will be left in the wild for people to hunt. Hence, there is need to make it 

a domesticated mushroom. 

 

The objective of this study is to put into use agricultural waste (oil palm fruit fibre)and 

top soil in the production of Pleurotus tuberregium. 

 

MATERIALS AND METHOD 

Site Preparation 

This experiment was carried out within the premises of the Department of Botany 

Laboratory, Nnamdi Azikiwe University, Awka. Awka is the capital of Anambra State, 
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and it lies below 300 metres above sea level in a valley on the plains of the Mamu River 

(Wikipedia, 2014). The longitude and latitude of Awka is 60 13’ 0" N 70 5’0" E. The 

average annual temperature is 270C and average annual rainfall is 1828mm. The terrain 

used was completely cleaned in order to avoid contamination of the experiment. 

 

Source of Materials 

Oil palm (Elaeis guinensis) empty fruit bunches was collected from Uburu, Ohaozara 

Local Government Area, Ebonyi State in Nigeria. The topsoil used was obtained from the 

Botanical Garden of the Nnamdi Azikiwe University, Awka, Anambra State. The 

Pleurotus tuberregium was gotten from Eke-Awka Market in Awka, Anambra State and 

was identified by Mr. Nwatu, M.C., Department of Botany, Nnamdi Azikiwe University, 

Awka. 

 

Preparation of materials 

Oil palm empty bunches were cut into small pieces of 1.00mm using a sterile cutlass. 

They were sun dried for seven (7) days to drive away insects and other organisms that 

inhabited the substrate. The topsoil was exposed to sun for four hours to drive away 

Annelids and other soil organisms that were living in it. A sieve of 1.00mm was used to 

filter the soil so as to obtain fine particles that would allow for easy colonization of 

sclerotia. The sclerotia were prepared for planting by adopting the method of Oghenekaro 

et al., (2008). They were sundried for seven days in order to remove insects and then 

soaked in cold water for 24 hours. They were brought out of the water and allowed to 

drain, then placed on a sterile table and sliced into pieces of 20g each using a sterile knife 

and measured with an electric weighing balance(A&D Co. LTD, Model: EJ-6100) 

 to ensure accuracy. 

 

Bagging/Packaging of Substrates 
The oil palm fruit fibre and topsoil were packed into perforated polythene bags (20 cm 

high × 20 cm width) separately and perforation was made at the base of the bag for water 

drainage, adequate aerationand for mushroom emergence. . Each of the substrates was 

replicated ten times. 

 

Planting of Sclerotia 

Holes of 3cm depth from the surface of the substrates were made and the measured 

sclerotia sown in it. The substrate in which the sclerotia are planted was used to cover the 

sclerotia. After planting, the experiment was watered to create moist environment that 

would encourage germination of the sclerotia. The experiment was kept under a close 

observation for sporolation of the sclerotia. 

Irrigation/Water Regime 
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The experiment was watered twice daily (8am and 6pm) with clean tap water to ensure 

that the environment was kept humid until it has taken enough water to induce 

fructification. 

Harvesting of Mushroom 

The sporophores were harvested when they are five days old . This was done manually by 

placing one of the index fingers on the surface of the substrate (to prevent the entire 

sclerotia from coming out with sporophore) and with the other hand holding the base of 

the stipe, the sporophore is twisted and pulled out from the substrate. A soft brush was 

used to remove substrates that came out with the sporophore, and then the sporophores 

were put into a plastic bowl and taken to the Botany Laboratory for recording of their 

parameters , 

 

Data Collection and analysis 

The growth of mushroom was recorded on weekly basis and the yield of the mushrooms 

from the different substrates was determined in terms of the following parameters: 

number of the fruiting bodies after sprouting, fresh and dry weight of the harvested 

mushrooms, height of mushroom and diameter of pileus. The measurements from 

different substrates were summed up and their mean was determined. The collected data 

were subjected to analysis of variance (ANOVA) and means were separated by student 

T-test.  

 

RESULTS 

Maured and two days old sporophores are shown in Plates 1 and 2. Also some matured 

sporophores some times clustered together due to theeir characteristics of Pleurotus 

tuberregium (Plate 3)  

Table 1 shows the mean number and harvest times of Pleurotus tuberregium harvested 

when cultivated in soil and oil palm as substrate. The table indicates that a total number 

of 21 mushrooms were harvested from the soil substrate while the oil palm substrate 

produced 13 mushrooms. The number of times of harvest from the soil substrate was five 

while the oil palm substrate only produces two times of harvest. The mean number of 

mushroom harvested in soil substrate (4.20±2.1679) was higher than those of oil palm 

substrate (2.60±4.7749). Student sample T-student however showed no significant 

difference in the mean number of mushroom harvested between substrates (p>0.05)   

Table 2 shows the height of mushroom and pileus diameter of Pleurotus tuberregium 

cultivated in soil and oil palm substrate at various harvest time. The table indicates that 

the soil substrate recorded higher sporophore height of 9.30±0.0000cm while the oil palm 

substrate recorded sporophore height of 7.85±0.2021cm. Analysis of variance shows no 

significant difference in the height of sporophore between substrate and between harvest 

(p>0.05). 
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Table 1: Mean Number of Pleurotus tuberregium harvested from soil and oil                  

    palm as substrate 

                                        Number of Mushrooms Harvested 

  Harvest Times     Soil                                     Oil Palm 

  1                                            6        2 

  2  3 11 

  3      7      - 

  4  2  - 

  5  3                                           - 

Total           21           13 

Mean± Std                        4.20±2.1679                           2.60±4.7749 

 p-value= 0.514   

 
 

Table 2: Height of Mushroom and Pileus Diameter of Pleurotus tuberregium                                

cultivated in Soil and Oil Palm 

 

                Height (cm)      Pileus Diameter 

  Harvest Time      Soil                      Oil Palm      Soil                      Oil Palm 

 
        1st                     8.03±0.9709a*               7.85±0.2021a      5.98±0.0116b*                    4.10±0.6971b* 

     2nd                      6.93±0.2942a                 4.99±2.2430a     2.97±0.2144a                       2.13±0.2248a 

     3rd                      8.37±0.4787a                                   -            5.24±0.0419b             

         4th                        9.30±0.0000a                                    -            4.20±0.0000b  

     5th                      7.07±1.6550a                                     -           2.97±0.0351a  

    p-value      

    Harvest time 0.453                                 0.183  

    Substrate 0.561                                 0.077  
     Results are in Mean± Standard deviation 

*Columns followed by the same letter are not significantly different (p>0.05)  
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  Table 3: Fresh and Dry Weight of Pleurotus tuberregium cultivated in Soil and Oil Palm 

 

                   Fresh Weight (g)  Dry Weight (g) 

  Harvest Time            Soil                    Oil Palm     Soil                Oil Palm 

   1st                     9.97±0.0466c*        2.41±0.2687a*    1.53±0.1095b*     1.15±0.0000a* 

   2nd                                 5.51±0.7976b          4.37±0.2687a     1.37±0.0252b       1.12±0.1052a 

   3rd    9.10±3.9770c                      -   1.19±0.1201a  

   4th                             11.89±0.0000c -                2.40±0.0000c  

   5th                                5.70±0.3900b -           1.43±0.0058b  

    p-value      

    Harvest time 0.280                        0.000  

   Substrate 0.373                      0.000  

     Results are in Mean± Standard deviation 

      *Columns followed by the same letter are not significantly different (p>0.05)  

 

With respect to pileus diameter the soil substrate recorded higher pileus diameter of 

5.98±0.0116cm while the oil palm substrate recorded pileus diameter of 4.10±0.6971. 

Analysis of variance shows no significant difference in the pileus diameter of  

Pleurotus tuberregium between substrate and between harvests (p> 0.05). 

 

Table 3 shows the fresh and dry weight of Pleurotus tuberregium cultivated in soil and 

oil palm substrate at various harvest time. The table indicates that the soil substrate gave 

higher fresh weight of 11.89±0.0000g while the oil palm substrate gave fresh weight of  

4.37±0.2687g. Analysis of variance reveals a significant difference in the fresh weight of 

Pleurotus tuberregium between substrate (p<0.05) but not between harvest (p>0.05). 

With respect to dry weight the soil substrate gave higher dry weight of 2.40±0.0000g 

while the oil palm substrate gave dry weight of 1.15±0.0000g. Analysis of variance 

reveals a significant difference in the dry weight of Pleurotus tuberregium between 

substrate and between harvests (p< 0.05). 

DISCUSSION  

Pleurotus tuberregium (Fr) Singer has been successfully grown for the production of 

sporophore on two different substrates (oil palm fruit fibre and topsoil). The two 

substrates (oil palm fruit fiber and topsoil) used for this experiment gave results that are 

only in one category, which is production of sporophore. Topsoil substrate produced 

sporophore from the beginning of the experiment to the end. This may be due to the fact 

that the topsoil are rich in nutrients (contained much organic matter) essential 
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                    Plate 1: A mature sporophore on the oil palm fruit fibre substrate. 
 

                                          
                                              Plate 2: Two days old sporophore on the  topsoil substrate 

                                      
                                                      Plate 3: Some Harvested Sporophores. 
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for formation of sporophores. Oil palm fruit fibre substrate produced less sporophore and 

in just two harvests compared to topsoil substrate that produced in five harvests. This 

supports the works of Okhuoya and Okogbo (1990) who reported that rice straw had the 

highest yield in their work using the following substrates: waste products of cassava, rice 

and corn straw, oil palm fruit fibre, yam peelings and wild grass straw. Chiejina and 

Olufokunbi (2010) who reported that mixture of river sand and fermented sawdust 

substrate as compared to river sand, fermented sawdust, fermented oil palm fruit fiber, 

mixture of topsoil and fermented sawdust and mixture of fermented oil palm fruit fiber 

and fermented sawdust substrates yielded Plerotus tuberregium mushroom with highest 

fresh and dry weights. This finding disagrees with the reports that the induction and 

formation of the sporophore using oil palm fruit fiber was the best by Okhuoya and 

Okogbo (1991); Isikhuemhen and Okhuoya (1995) and Ayodele and Okhuoya (2007). 

Okhuoya and Okogbo (1990) said that the back of the sclerotia is usually peeled and 

discarded but in this studies the back of the sclerotia were planted together with the inner 

sclerotia. This should not be the reason for the soil to produce higher yield than the oil 

palm fruit fibre because these peelings have been found to be useful in equally 

propagating the fungus, showing that the power to initiate growth from the sclerotium is 

not limited to the back of the sclerotium (Okhuoya and Okogbo, 1990,Okigbo and 

Nwatu, 2015 

). The reason for the lower yield of sporophore in the oil palm fruit fibre could be because 

it took longer time for the sclerotia mycelia to colonize the substrate. Unlike the topsoil 

that contained decayed organic matter that was easily converted to nutrients by the 

sclerotia mycelia and used to produce sporophore, the oil palm fruit fibre was dried and 

require much time to absorb moisture thereby creating favourable condition for 

sporolation. 

 

CONCLUSION 

It is then concluded that oil palm fruit fiber could be used in cultivation of mushroom 

having shown the ability to produce sphorophore. Bran should be incorporated to the 

substrate and constant watering in order to improve production. 
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