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ABSTRACT 

This study investigates growth yield of Pleurotus ostreatus Mont as influenced by additive quantity (AQ) 

and spawn quantity (SQ).  P. ostreatus was grown on 80g of wood waste of Leptospermus scoperium 

supplemented with 10g, 20g, 30g, and 40g of rice husk as additive. A similar set of wood waste was 

prepared and inoculated with varying quantity (2.5g, 5g, 7.5g and 10g) of P. ostreatus spawn. The 

experimental bottle was incubated at 30+2oC for 6 weeks. Vegetative growth and proximate composition 

of the fruit bodies produced were monitored as an index of growth. The result showed that P. ostreatus 

was able to utilize the supplemented agricultural waste for vegetative growth with fruitification being 

initiated 3 days after incubation. An increase in value was observed for all the experimental parameters. 

The highest flush collected was 6 for AQ and SQ.  The highest fresh weight of 5.2g, biological efficiency 

(B.E) of 6.5% and productivity of 1.0% were observed in AQ. The highest protein yield of 17.15% and 

dry matter of 90.23% were observed in SQ. Mineral contents varied in AQ and SQ respectively. The 

results obtained revealed that P. ostreatus can be economically cultured on L. scoperium wastes readily 

supplemented with rice husk and inoculated with different spawn quantity to resulting in high mushroom 

yield. Attempts should be made to explore this specie commercially in Nigeria. 
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INTRODUCTION 

Since ancient times mushrooms have been 

consumed by humans not only as a part of 

the normal diet but also as a delicacy 

because they have highly desirable taste and 

aroma (Kurbanoglu and Algur, 2002; 

Jonathan and Fasidi, 2003). In addition, they 

have high economic value as a result of their 

edibility and the enzymes produced. They 

are very interesting for both basic research 

purposes and industrial applications 

(Velázquez –Cedeno et al., 2004). 

Optimization of industrial mushroom 

production depends on improving the culture 

process (Larraya et al., 2003). There are 

various additives that are known to stimulate 

fruiting. They include rice bran, cassava 

peels, and % carbohydrates such as 

glycogen, natural extracts like yeast and malt 

extracts, as well as cell- free extracts. Highly 

proteinoeus materials such as ground pigeon 

pea and soya bean have been reported to 
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stimulate high fruit yield. Mushrooms 

represent one of the world’s greatest 

untapped resources of nutritious food. 

Cultivation of saprophytic edible mushrooms 

may be the only currently economical 

biotechnology for lignocell-uloses organic 

waste recycling that combines the production 

of protein rich food with the reduction of 

environmental pollution (Obodai et al., 

2003; Adejoye & Fasidi, 2009). The use of 

these residues in bio-processes may be one 

of the solutions to bioconversion of inedible 

biomass residues into a nutritious protein 

rich food in the form of edible mushroom 

(Chiu et al., 2000). This present work, 

however, seeks to examine the growth yield 

of Pleurotus ostreatus (Mont.) as influenced 

by additives and spawn quantity. 

 

MATERIALS AND METHODS 

 Fungus used 

Pure culture of Pleurotus ostreatus (Mont.) 

was collected from the Federal Institute of 

Industrial Research (FIIRO), Oshodi, Lagos, 

Nigeria. Substrate used for this study was 

wood waste of Leptospermus scoperium and 

the additive used was rice husk obtained 

from a local rice mill in Ofada town, Ogun 

state, Nigeria 

Culture  conditions 

Eighty grams (80 g) of the dry unfermented 

substrate were weighed into twenty four 

screw uniform size capped bottles and 

different quantity (10g, 20g, 30g, and 40g) of 

rice husk (additive) were weighed onto each 

of the substrate. Another set of unfermented 

substrates without additive were also 

prepared. The moisture content of the 

unfermented substrates was adjusted to 75% 

with sterile distilled water. Sterilization was 

carried out for 15minutes at 1210C and 

151bs/pressure. Sterilized samples were 

allowed to cool down to ambient 

temperature. Treatments with different 

additive quantity were inoculated with 5.0g 

of the pure culture of the mushroom P. 

ostreatus.  Treatments without additive were 

inoculated with different spawn quantity of 

2.5, 5.0, 7.5, 10.0g of the pure culture of the 

mushroom P. ostreatus. The screw capped 

bottles were subsequently placed into a 

spawn running room at 30±20C under dark 

conditions. After six weeks of spawn 

running, the experimental bottles were 

placed in a growing chamber set at 250C 

room temperature and 80-90% relative 

humidity. Mushroom fruiting bodies were 

harvested after fructification and fresh 

weight, dry weight, biological efficiency and 

the productivity of the substrates were 

calculated according to the method of 

Mercelo et al., 2001.  

 

   % Biological efficiency (B. E) =     

Mushroom fresh weight  x     100      

Compost initial dry weight       1 
 

% Productivity (P) =             

Mushroom dry weight  x 100       

Compost initial dry weight        1 
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Proximate contents were also determined. 

Radial growth of mycelia was carried out 

according to the method of Ahmed et al., 

2009. Three replicate bottles were prepared 

for growth trial. 

Chemical biomass composition 

Total N was determined by the Kjeldahl 

method, and crude protein obtained by using 

the conversion factor (N x 6.25). Ash content 

and crude fat were estimated by the method 

of (A.O.A.C 1998). Carbohydrate was 

estimated by the phenol-sulphuric acid 

method of Dubios et al., (1956). Cu, Fe, Mn, 

Pb, Cd, and Zn, were determined by atomic 

absorption spectrophotometry (A.O.A.C 

1998), P by colorimetric method (Murphy 

and Riley, 1962) and Na, K, Ca and Mg by 

flame photometry (A.O.A.C 1998),  

 

Statistical Analysis 

The data collected were subjected to 

Analysis of Variance (ANOVA) using 

general linear model option SAS. Test of 

significance was determined by Duncan’s 

multiple range test at 5% level of probability. 

 

RESULTS  
The results of the mycelia growth 

showed that AQ
2 

(8.43 ± 0.09) and SQ
4
 

(11.04cm± 0.04) induced the highest mycelia 

length while the least mycelia length was 

induced by AQ
3 

(5.87 ± 0.13) and SQ
1
 

(4.49cm± 0.02) for additive quantity (Table 

1) and spawn quantity (Fig. 1) respectively. 

Mushroom flushes ranged between 3 and 6 

for additive and spawn quantity respectively. 

AQ
1
 and AQ

2
 induced the highest number (6) 

of flushes compared to AQ
3
 and AQ

4
 which 

induced the lowest number of mushroom 

flushes for additive quantity.  For spawn 

quantity the highest number of flushes (6) 

was recorded in SQ
2
 and SQ

3
 respectively, 

however these differences were not 

significant  for additive quantity but were 

significant for spawn quantity (P<0.05)  

(Table 2). The highest dry weight (0.80g ± 

0.09), stalk length (3.90cm± 0.12), cap 

diameter (5.80cm± 0.12) and percentage 

productivity (1.50 ± 0.12) for additive 

quantity were recorded in AQ
2
, while the 

highest fresh weight (5.20cm± 0.00), cap 

length (5.90cm± 0.12) and percentage 

biological efficiency (6.70± 0.12) were 

recorded in AQ
3
. For spawning quantity; SQ

4
 

induced the highest fruit body fresh weight 

(5.00g ± 0.06), percentage biological 

efficiency (6.10 ± 0.17) and percentage 

productivity (0.9 ± 0.06). The lowest fresh 

weight and percentage biological efficiency 

for additive and spawn quantity were 

recorded in AQ
4
 and SQ

1
 respectively (Table 

2).  
It was observed in Table 3 that AQ

3
 had the 

highest percentage of crude protein (16.28 ± 

0.266), crude fat (1.19 ± 0.015) and dry 

matter (90.23 ± 0.034) while the highest 

percentage of crude fibre (4.92 ± 0.058) and 

ash (10.41 ± 0.012) was observed in AQ
2 
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Figure 1: Mycelia growth of P. ostreatus on L. scoperium with different quantity of spawn  

 

SQ
1
 2.5g  Pleurotus ostreatus spawn  ;  SQ

2
 5.0g      Pleurotus ostreatus spawn 

SQ
3
 7.5g Pleurotus ostreatus spawn  ;  SQ

4
 10.0g Pleurotus ostreatus spawn 

 

 

or additive quantity while SQ
1
 induced the 

highest percentage crude protein (17.23 ± 

0.046) and crude fat (1.27 ± 0.023)and the 

lowest percentage crude fibre (4.18 ± 0.012) 

were observed in SQ
1
. SQ

4
 induced the 

highest percentage of crude fibre (4.86 ± 

0.028) and dry matter (90.19 ± 0.023) and 

the lowest crude protein (15.08 ± 0.0291) 

(Table 4). 

The result for mineral content showed that 

the highest macro element values were 

recorded in AQ
1
 for (K and Ca), AQ

2
 (N and 

Mg) and AQ
4
 (P) for additive quantity while 

the highest macro elements for spawn 

quantity were recorded in SQ
1
for (Na and 

K), SQ
2
 (P and Mg) and SQ

3
 (Ca) 

respectively. For additive quantity AQ
1
 

induced the highest Cd, AQ
2
 (Zn), AQ

3
 (Cu) 

and  AQ
4 
 (Fe,  Mn  and  Pb  and  Cd)  for  
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Table 1: Mycelia growth of P. ostreatus on L. scoperium with different quantity of additives  
       

           Days 

 

Additive quantity (g)              7                                          12 

 

AQ 1     5.91a ± 0.01*        6.30a ± 0.02 

 

AQ 2     8.13c ± 0.09        8.43d ± 0.09 

 

AQ 3     5.87a ± 0.13       6.73b ± 0.02 

 

AQ 4     6.83b  ± 0.03         7.33c ± 0.33 

 

 

*=Mean of three replicate± standard errors 

Mean values in the same column followed by the same letters are not significantly different at 

P<0.05 according to Duncan’s multiple range test. 

 

AQ1   80g of Leptospernum scoperium + 10g of rice husk 

AQ2 80g of Leptospernum scoperium + 20g of rice husk 

AQ3 80g of Leptospernum scoperium + 30g of rice husk 

AQ4 80g of Leptospernum scoperium + 40g of rice husk 

 

 

 

microelements (Table 3),  while for spawn 

quantity highest value for Fe, Cu and Mn 

were observed in SQ
1
 and for Zn  and Cd 

highest values were observed in SQ
2
.and Pb 

(SQ
3
) respectively (Table 4).  

 

 

DISCUSSION 

A primordial initiation period of 35-42 days 

were observed as the spawn running period 

for this study with fruitification initiated 3 

days after exposure to air. The results from 

this study agreed with the previous spawn 

running periods reported by others in 

Pleurotus species. In Pleurotus spp, the 

primordial initiation days were generally 

observed between 20 - 30 days (Ragunathan 

and Swaminathan, 2003; Yildiz and 

Karakaplan, 2003), and the harvest periods 

were generally observed between 35 - 70 

days (Ohga, 2000; Yildiz and Karakaplan, 

2003). The difference in the primordial 

initiation period in this study in comparison 

with the reported periods may be due to the 

genotype of the mushroom and the 

biological structure of the compost.  

Mushroom yield with respect to additive and 

spawn quantity were observed to be 

significant (P<0.05). 
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Table 2:  Effect of additive and spawn quantity on yield of P. ostreatus 

 
                            Flushes       Fresh weight        Dry weight          Cap length     Stalk length    Cap diameter        %               %  

Additive                                           (g)       (g)         (cm)      (cm)                (cm)             Biological          Productivity   

quantity                                                                                                                                                        efficiency 

 

AQ1                  6.0a±0.00*      3.70b±0.12        0.60ab±0.06     3.20b±0.06          3.50a±0.02       5.30b±0.00        4.8b±0.23         0.80a±0.12           

AQ2                    6.0a±0.00       5.0c±0.12          0.80b±0.12      4.70c±0.12          3.9b±0.06         5.80c±0.12       6.20c±0.12        1.50b±0.12       

AQ3                    4.0a±1.15       5.20c±0.00        0.70ab±0.06     5.90d±0.12         3.70ab±0.00      5.50b±0.00       6.70d±0.12       1.02b±0.12        

AQ4                    4.0a±0.00       2.60a±0.06            0.50a±0.00       2.60a±0.17            3.60a±0.00        4.5a±0.06         3.2a±0.12               0.8a±0.12    

Spawn         

quantity        

SQ1                    5.0b±0.00      2.40a±0.12          0 .60ab±0.12      1.70a±0.12        3.70bc±0.06      2.30a±0.12      2.60a±0.12      0.50a±0.00      

SQ2                     6.0c±0.00      3.70c±0.12          0.50a±0.58      3.90b±0.12        3.50ab±0.00      3.0b±0.00        4.20b±0.12     0.80b±0.00        

SQ3                     6.0c±0.00      3.20b±0.00         0.40a±0.00          2.10a±0.12       3.40a±0.12        3.10b±0.06      3.9b±0.06       0.50a±0.00     

SQ4                     3.0a±0.058    5.00a±0.06        0.80b±0.12  2.10a±0.23 3.9c±0.12          5.3c±0.06        6.10c±0.17     0.90c±0.06 

 

 

* = Means of three replicate± standard error. Values followed by the same letter(s) along each vertical column are not significantly different by  

          Duncan’s multiple   range test (P < 0.05).  

 

AQ1  80g of Leptospernum scoperium + 10g of Rice husk ;  AQ2 80g of Leptospernum scoperium + 20g of Rice husk 

AQ3  80g of Leptospernum scoperium + 30g of Rice husk ; AQ4  80g of Leptospernum scoperium + 40g of Rice husk 

SQ1   2.5g P. ostreatus spawn  ; SQ2 5.0g      P. ostreatus spawn 

SQ3 7.5g P. ostreatus spawn ; SQ4 10.0g P. ostreatus spawn 
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Table 3: Proximate and mineral contents of P. ostreatus on  L. scoperium with different additive 

quantity. 
 
 

Chemical Analysis        AQ1                        AQ                       AQ3                         AQ4 

 

Ash                      10.32b ±0.012          10.41d ±0.012            10.16a ±0.012            10.37c ±0.000 

% Crude fat          1.02a ±0.012            1.01a ±0.006              1.19c ±0.015                1.09b ±0.017 

% Crude protein    14.60a ±0.075              15.41b ±0.012      16.28c ±0.266            15.90c ± 0.023 

%Dry matter         89.60a ±0.081              89.81b ±0.012       90.23c± 0.034            89.90b ±0.023 

% Crude fiber         4.73c ±0.017              4.92d ±0.058           4.23b ±0.081              4.01a ±0.023 

%N                      0.28b ±0.017                0.29b ±0.012            0.21a ±0.012               0.21a ±0.000 

%K                      1.83b ±0.052                1.47a ±0.023            1.46a ±0.052               1.71b ±0.046 

%Ca                     0.02b ±0.001                0.01a ±0.001            0.01a ±0.000             0.01ab ±0.001 

%P                       0.11a ±0.001                 0.11a ±0.003           0.11a ±0.001                0.11a ±0.001 

%M                      0.05b ±0.001                0.06c ±0.001           0.05b ±0.001                0.04a ±0.002 

Fe                     419.00a ±0.577              417.00a ±3.464        415.00a ±1.15            428.33b ±3.528 

Cu                      16.10ab ±0.173               15.60a ±0.0.58        16.90c ±0.34             16.40bc ±0.12 

Mn                     81.00b ±0.577                72.00a ±1.732         81.00b ±1.732             93.00c ±1.154 

Zn                      29.00a ±1.155                44.00d ±1.732         37.00c ±1.155            33.00b ±0.000 

Pb                       0.09a ±0.005                   0.12b ±0.005          0.11ab ±0.000              0.22c ±0.011 

Cd                       0.11c ±0.012                   0.03ab ±0.012       0.02a ±0.009                0.06b ±0.000 
 

* = Means of three replicate ±standard error. Values followed by the same letter(s) along each 

 horizontal column are not significantly different by Duncan’s multiple range test (P d” 0.05). 

AQ1   80g of Leptospernum scoperium + 10g of rice husk 

AQ2 80g of Leptospernum scoperium + 20g of rice husk 

AQ3 80g of Leptospernum scoperium + 30g of rice husk 

AQ4 80g of Leptospernum scoperium + 40g of rice husk 

 

 

 

In this study, BE values varied depending on 

the biological structure of the raw materials 

used. Previous work had used different local 

wastes (Ohga, 2000; Philippoussis et al., 

2001; Obatake et al., 2003; 2004; Ohga and 

Royse, 2004) for the culture of P. ostreatus. 

Mushroom yields were generally observed 

to increase as additive concentration and 

spawn quantity increased. These results 

obtained on mushroom size variations were 

in line with earlier research findings which 

reported that there are several sources 
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Table 4: Proximate and mineral contents of P. ostreatus on L. scoperium with different spawn 

quantity. 

 

Chemical Analysis            SQ1                          SQ2  SQ3               SQ4 

Ash                             10.27ab ±0.035        10.44c ±0.017         10.21a ±0.040    10.34b ±0.017 

% Crude fat                  1.27b ±0.023            1.13a ±0.023           1.14±0.017        1.21b ±0.012 

% Crude protein          17.23b ±0.046          15.44a ±0.132         15.23a ±0.051    15.08a ± 0.291 

%Dry matter               90.17b ±0.023          90.14b ±0.005         90.05a ±0.023    90.19b ±0.023 

% Crude fiber               4.18a ±0.012            4.33b ±0.017           4.57c ±0.028      4.86d ±0.028 

N                                  0.19b ±0.011            0.16ab ±0.011        0.15a ±0.015      0.18ab ±0.011 

K                                  1.61c ±0.017             1.47b ±0.023         1.36a ±0.023      1.50b ±0.005 

Ca                                0.02a ±0.001             0.02a ±0.003          0.02ab ±0.003    0.02b ±0.000 

P                                  0.113ab ±0.001          0.117b ±0.000       0.116b ±0.001   0.110a ±0.003 

M                                0.051a ±0.002           0.061b ±0.001         0.058b ±0.001   0.060b ±0.001 

Fe                            409.00b ±0.000         408.00b ±1.155        400.00a ±2.309   405.75b ±0.577 

Cu                             16.20a ±0.288           16.10a ±0.173          16.20a ±0.173     16.20a ±0.288 

Mn                            90.00b ±1.154           89.00b ±1.732          82.00a ±1.154     80.00a ±2.309 

Zn                             41.00a ±1.154           51.00b ±0.000          42.00a ±1.154     41.00a ±1.732 

Pb                               0.13b ±0.011             0.12b ±0.011           0.18a ±0.005       0.07a ±0.011 

Cd                              0.02a ±0.000              0.09b ±0.005           0.07b ±0.0111     0.03a ±0.000 
 

* = Means of three replicate ±standard error. Values followed by the same letter(s) along each horizontal  

     column are not significantly different by Duncan’s multiple range test (P < 0.05).  

SQ1 2.5g  P. ostreatus spawn ;    SQ2 5.0g      P. ostreatus spawn 

SQ3 7.5g P. ostreatus spawn    ;  SQ4 10.0g P. ostreatus spawn 

 

 

 

of variations in mushroom size which 

include the type substrate, spawn rate, type 

and level of supplements, and type of 

mushroom species as well as their strains 

(Mamiro and Royse, 2008). In general, 

however, the results exemplify the 

importance of media components in 

mushroom cultivation (Cordeiro., 2004; 

Estévez., 2005). 

 

Croan, 1999, reported that Pleurotus 

spp have the ability to convert agricultural 

wastes to protein. The mushroom protein 

content obtained in this study is in 

agreement with the range of mushroom 

protein contents (17-42.5%) reported in 

literatures (Mateus et al., 2012). However, 

percentage  protein content obtained in this 

study for additive and spawn quantity is low 

compared to what was reported for P. 

ostreatus (26.80%) grown on sawdust (Ali 

et al.,  2004). Other growth parameters were 

in accordance with earlier observations. Ash 

content with a range of 10.18-10.43% in 

additive quantity and 10.31-10.47% of 

Nigeria Journal of Mycology Vol 3 (2013) 

Growth of Pleurotus ostreatus influenced by additive and spawn quantity 



spawning quantity reported in this study 

were slightly higher than those obtained by 

Oei (2003), whose result ranged between 

6.1-9.3% of ash content. Fat contents were 

generally observed to be low in this study 

(1.16%) for AQ
3
 and (1.31%) for SQ

1.,
 This 

observation conforms with the findings of 

Oei, 2003. Mushrooms are low in total fat 

content and have a high proportion of 

polyunsaturated fatty acids (72 to 85%) 

relative to total fat content, mainly due to 

linoleic acid. The high content of linoleic 

acids is one of the reasons why mushrooms 

are considered a health food (Chang and 

Mshigeni, 2001; Sadler, 2003). The result of 

mineral contents compares relatively with 

that earlier reported by Awosanya and 

Adejumo (2005), which ranged between 

0.12-0.40% for Na and 0.10 -0.40 for 

phosphorus. 

 

CONCLUSION 

The results obtained in this study revealed 

that P. ostreatus can be economically 

cultured on L. scoperium inoculated with 

high quantity of spawn with rice husk as 

additive. Attempts should be made to 

explore this specie commercially in Nigeria. 
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