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ABSTRACT                     

An investigation was carried out to evaluate the effects of different concentrations of poultry 

waste as nutrient suppliment on the growth of  Volvariella volvacea cultivated on maize 

husk.The treatments comparized of different levels of poultry wastes at 0, 1.5 ,2.5  and 3.5 % 

dry weight of the substrate .The following growth and yield parameters were evaluated: mean 

mushroom weight (w/w) in grams,  number of mushroom, growth cycle, biological efficiency, 

bioconversion efficiency , dry matter loss, and mushroom quality.The experiment was laid out 

in a completely randomized design. The results obtained was subjected to analysis of variance 

(ANOVA) and significant differences decteted using least significant differnced at P=0.05. The 

results showed that Volvariella volvacea on corn husk in all the treatments had 100 % 

collonization after 31 days of inoculation. The first flush was produced from the treatment with  

3.5 % poultry waste after 43 days of spawning.The mean mushroom weight was in the range 5-

25g which was not significantly different. All the fruit bodies produced from 0 and 1.5 % 

poultry waste were in the medium category, 50 % of the mushroom fruit bodies produced from 

2.5 % poultry waste were of the very small category.The biological efficiency was in the range  

0.27-1.38 %  was not significantly different. The dry matter loss was in the range of 45-60 % 

and was also not significantly different. However bioconversion efficiency was significantly 

different. Corn husk have shown outstanding prospect as a new suitable substrate  for 

cultivation of Volvariella volvacea without addition of poultry waste.This could be the first 

account of this discovery.  

Keywords:Volvariella volvacea ,substrate,inoculation,spawning,friut body,suppliment.  

 

 

 

 



Okere,Elelenwo & Disegha  

Nigerian Journal of Mycology Vol.7 (2015)  25 
 

INTRODUCTION. 

The edible straw  mushroom, Volvariella volvacea is a fungus of the tropics and 

subtropics and has been cultivated for many years in China (Benemerito, 1936; 

Singer,1961) and in other Asian Countries. This mushroom has also been grown in 

African  countries  such as Madagasca (Flores, 1965, Madic and Roldan, 1965), Ghana 

(Dzogbefia,1995), Nigeria (Zoberi,1973; Oso, 1975).  Although the common white 

mushroom, Agaricus bisporus has long been cultivated in both America and Europe ,but 

the interest to grow it in Nigeria is a recent occurrence (Vischer, et al. 1967 a,b).  

Paddy straw is practically the only material used to prepare the medium under natural 

conditions,because of this, the mean yield of fresh mushroom is generally poor and 

unstable.Although at present,this mushroom has been successfully grown on other 

substrate such as water hyacinth compost (Chang and Mok, 1973), oil palm bunch and 

pericarp waste (Naidu, 1971, Yong and Graham, 1973, 1974) and banana leaves and 

sawdust (Wade, 1970, Chua and Ho, 1973). In 1970 cotton waste was first introduced as 

heating material for growing the straw mushroom (Yau and Chang, 1972) and in 1973 it 

completely replaced  the traditional paddy straw in Hong Kong.This was the turning  

point in the history of straw mushroom cultivation. 

According to Buswell et al. (1996), edible mushroom are adopted to grow on a variety of 

ligno-cellulose materials. Zoberi (1972) reported that  Volvariella volvacea grows 

naturally on dead leaves, dead wood, animal droppings, on trees and waste 

stumps.Ukoima et al. (2009) also reported the cultivation of Volvariella volvacea  on 

various farm wastes  in Nigeria.  

Zoberi,(1973) reported that many edible mushroom existing in Nigeria are being 

collected from the wild. Deforestation  has gradually led to near extinction of this 

valuable  non –timber forest resource, hence the need to try the cultivation of edible 

mushrooms on various agricultural wastes (Elenwo and Okere,  2007). The successful 

adoption of this cultivation on the proposed substrate will also provide a profitable way 

of cleaning the environment and providing better  organic soil enrichment.  

 Corn husk is a residue from maize plant which is a highly available waste product in 

maize producing areas, which is rich  in lignin, cellulose and hemicelluloses. It is also a 

homogenous raw materials. When compressed, corn husk is porous enough to support the 

mycelia growth of V. volvcea and also to facilitate the gas exchange of the substrate. 

Nevertheless, basidiocarp production can be reduced in this material due to the shortage 

of nutrients as observed by Soto-velazco et al.(1991) for Pleurotus spp. cultivation and 

other edible mushrooms, hence  supplementation with nutrients such as poultry waste is 

desirable. 

Poultry  manure has two important functions in mushroom compost .First it’s a cheap and 

fairly reliable source of nitrogen .In the past urea, ammonium sulphate, malt culm, cotton 

seed meal or materials containing protein were used. These materials were however more 

expensive. Secondly, poultry manure is rich with decomposable carbohydrates. It 



Poultry waste and Volvariela on corn husk 

Nigerian Journal of Mycology Vol.7 (2015) 26 
 

contains various substances which ensures the temperature rise  in the compost, trigger 

the composting process and supply nutrients  necessary for microbial growth. They also 

contain many bacteria and other micro-organisms with   beneficial effects on the 

composting process. It is therefore the aim of this study to determine the suitability of 

maize husk supplimented with different concentrations of poultry wastes  in the growth 

of Volvariella volvacea. 

 

MATERIALS AND METHODS.    

Source of sample and study site. 

This research was conducted at the Dilomat Mushroom Farm located at Rivers State 

University of Science and Technology, Port Harcourt, Rivers State Nigeria. Corn husk 

was obtained from commercial corn roosters within the campus of Federal University of 

Technology, Owerri Imo State, while  mushroom spawns established on cotton waste 

were obtained from Federal Institute of Industrial Research  Oshodi (FIIRO) Lagos State, 

Nigeria. 

 

Sample preparation. 

 Samples were prepared according to the modified method of Stamets (2000). Shredded 

and moistened corn husk were mixed with different concentrations of poultry  manure at 

the rate of 1.5, 2.5 and 3.5 % of the   substrate  and 0 %  (control) . two per cent CaCO
3 
 

was added to correct the pH of the substrate. The four concentrations of poultry waste 

represented the  treatments and the experiment was replicated 3 times.The treated maize 

husk was composted for 2 weeks before inoculation. Two  kilo grammes of the 

composted substrate was weighed into high density polypropylene bags and punched 

down. The bags were packed inside a drum steamer and pasteurized for 3 hours and 

allowed to cool overnight before been inoculated with 3.5 % spawn of Volvariella 

volvacea  grown on cotton waste . After inoculation, the substrates were incubated at (28-

300C) in a specially constructed growth chamber where temperature, ventilation and 

humidity was  controlled. After incubation, the  bags were opened  after 31 days of 

spawning and watered to  induce fruit body production as indicated by the extent of 

colonization. They were harvested  after three days of opening  for  a period of 28 days. 
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Plate.1:Incubation of Volvariella volvacea 
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Plate 2. :Fruiting body  of Volvariella volvacea 
 

The following parameters were measured: Mean mushroom weight (w/w) (MMW), Mean 

Number of Mushroom (MNM), Growth Cycle (which is the period from spawning to the 

end of incubation), Biological efficiency (B.E) (which is defined as the mushroom fresh 

weight per 100 g of substrate used), Bioconversion efficiency (which is the grams of dry 

mushroom produced per 100 g of dry substrate), dry matter loss  ( which is the ratio of 

the substrate weight at the end of the production cycle in percent), Age of the substrate at 

first fruiting and mushroom quality evaluated by different size groups classified as 

follows: Pileus diameter above  13 cm (very big) 10-13 cm (big) 5-10 cm (medium), 2-5 

cm (small) and 0-2 cm (very small) (Elenwo and Okere 2007). 

The substrates were lightly watered by sprinkling everyday to induce further fruiting. The 

production cycle for this study was  59 days. The experiment was laid out in a completely 

randomized design. The data generated in this study were subjected to statistical analysis 

of variance (ANOVA) according to the proceedure outlined by Gomez and Gomez 

(1984). 

 

RESULTS AND DISCUSSION. 

The effect of different concentrations of poultry waste on the growth cycle, age at first 

fruiting, MMW, MNM, B.E, BCE, dry matter loss are presented in table 1. 

Growth cycle: Volvariella volvacea grown on corn husk in all the treatments  had 100 % 

growth/colonization after 31 days of inoculation.This result is not in agreement with that 

of Belewu and Belewu (2005), on V. volvacea grown on banana leaves.This could be 

attributed  to differences in the substrate used and the climatic conditions in the 

respective growth chambers.    

Age at first flush: .The average age at first fruiting ranges from (43-54 days) after 

inoculation. The first flush was produced from the treatment with 3.5 % poultry waste 
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after 43 days of inoculation (12 days after opening the bags) while the last was produced 

from  0 % poultry waste (control) after 54 days of inoculation (23 days after 

opening).These values are however, not significantly different . This result suggest that 

higher quantities of poultry waste in the substrate may have influenced the age of the 

substrate at first fruiting. However, further work is recommended. 

Mean mushroom weight: Mean mushroom weight/yields (w/w) (MMW) was  in the 

range (5-25 g) from different concentrations of poultry wastes .  

 

Table 1: Effects of different concentrations of poultry waste on the growth cycle, age 

at first fruiting, MMW, MNM, B.E BCE, dry matter loss. 

 

Concentration 

of poultry 

waste (%) 

Growth 

cycle  

(days) 

Age at 

first 

fruiting 

(days) 

MMW 

(g) 

A
MNM BE 

(%) 

BCE 

(%) 

Dry 

matter 

loss 

(%) 

0 31 54
a
 10

b
 1.0

b
 0.55

b
 0.06

b
 60

b
 

1.5 31 52
a
 25

b
 1.5

b
 1.38

b
 1.16

a
 45

b
 

2.5 31 45
a
 15

b
 2.0

b
 0.83

b
 0.04

b
 * 

3.5 31 43
a
 5

b
 1.0

b
 0.27

b
 0.03

b
 * 

LSD NS NS NS NS NS 0.09 NS 

 

 (a-b) Mean values within the same column with no common superscripts  letter differs at  

(P=0.05). 

AMean values. 

*Contaminated. 

NS-Not significant. 

LSD-Least significant difference. 

 

 

These values were also not significantly different at (P=0.05) as shown in Table 1. This 

result suggest that increasing the quantity of  supplements / additives in the substrate do 

not necessarily increase  the number of mushroom fruit bodies produced. This result is in 

agreement with  the  findings of  Das et al . (1991) which states that variations in seasons 

seriously affect the number of mushroom fruit bodies produced. They reported that 
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favorable temperature and moisture conditions enhanced the production of fruiting bodies 

of mushroom.   

 

Biological efficiency: The biological efficiency was  in the range (0.27-1.38 %)  from the 

different concentrations of poultry waste . These values were not significantly different at 

(P=0.05). Increasing the amount of poultry waste (suppliment) resulted in an increase in 

biological efficiency up to 1.38 % and then the efficiency decreased again.Such a 

reduction in efficiency may be due to the compactness or poor aeration of the substrates, 

which results from insufficient utilization of nutrients.This may also be due to the 

limitation of spaces or surfaces for developing fruiting bodies and the short production 

cycle for this study.This is in agreement with Royse et al.(2004).        

 Bioconversion efficiency: These are in the range (0.03-1.16 %) and the values are   

significantly different  at (P=0.05).The treatment with 1.5 % poultry waste was 

statistically different from other concentrations. The low  bioconversion efficiency could 

be attributed to the low yield due to environmental  factors and the short production cycle 

of this study.  

Dry matter loss: There was also no significant difference at (P=0.05) for the dry matter 

loss  which was in the range (45-60 %). The high dry matter loss is not in agreement with  

 

Table 2. Effects of the different concentrations of poultry waste on the mushroom 

quality evaluated by different size groups (% of harvested mushroom). 

Concentration 

Of poultry  

(%) 

                          Different Side groups 

Very big 

(above 13cm) 

Big  

(10-13cm) 

Medium 

(5-10 cm) 

Small 

(2-5 cm) 

Very small 

(0-2cm) 

0 - - 100
 

- - 

1.5 - - 100 - -
 

2.5 - 
 -
 50 50 - 

3.5 - - - 100 - 

     

 

yield ,biological and bioconversion efficiencies.This could be attributed to the fact that 

more of the dry matter was lost into the atmosphere as carbon dioxide due to mushroom 

respiration while less is assimilated into mushroom fruitbodies. 

 

Mushroom quality: 
The effect  of the different concentrations of poultry waste on the mushroom quality 

evaluated by different size groups (% of harvested mushroom) is presented in table 2. All 
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the fruit bodies produced from the treatments with 0 and 1.5 %  poultry  waste were in 

the medium  category. Equally  all the fruit bodies produced from 3.5 % poultry waste 

were in the small category. 2.5 % poultry waste produced  50 %  each in the medium and 

small  categories  as  shown in Table 2. These results are however in agreement with 

Markson et al. (2012). 

 

CONCLUSION  

Volvariella volvacea can be grown on corn husk with or  without the addition of poultry 

waste as supplement. A minimum of 43 days after inoculation  is required for fruit body 

production. However higher concentration of poutry waste upto 3.5 % favours early  

production of fruit bodies. The different concentrations of poultry waste had no 

significant effect on the mean mushroom weight and mean number of mushroom fruit 

bodies.  

 

REFERENCES 

Belewu,M.A.and Belewu,K.Y .(2005). Cultivation of mushroom  (Volvariella volvacea) 

on banana  leaves. African J.of Biotechnology 4(12),pp.1401-1403.   

Benemerito, A.N.(1936). Mushroom culture in Canton, Philipp: Agric 24, 624-634. 

Buswell,J.A.,Cai.Y.J.,Chang, S.T.,(1996).  Lingninolytic enzymes production and 

secre-tion. In: edible mushroom fungi.In.,Royse,D.(ed).Proceedings of the 2nd 

international Conference    on the mushroom Biology and mushroom 

products. 

Penn.State University,University Park,Pennsylvania 113-122. 

Chang, S.T., Mok, S.H.(1973).Preliminary experiment of water hyacinth used  as a medium 

for the cultivation of the padi straw mushroom  J.Hortic.soc.China 17, 194-197. 

Chua, S.E., and Ho,S.Y.(1973).Fruiting on sterile agar and cultivation of  straw 

mushroom  

(Volvariella specie) on padi straw ,banana   leaves and sawdust.World crops 

25,90-91. 

Das, T.K., Sharma, R., Singh, B. (1991).Some principles in mushroom growing  

and spawn  mock Departmentof Agric.Tech. ,USA, Bull 85,1 (1991).  

Dzogbefia,V.P (1995).The contribution of biotechnology to improvement of  quality 

Of Women in  Ghana:Biotechnology in the culture  of edible fungi. Proceedings 

of the  Internatio-nal Biotechnology training workshop for African Scientists 222-

229. 

Elenwo, E.N.,Okere,S.E. (2007).Waste Re-Cycling using Edible Mushroom 

Cultivation. J.Appl.Sci..Environ.Manage.11(3) 153-156. 

Flores ,R.P (1965).Effects of different planting schedules on mushroom production.  

Araneta J.Agric.12, 239-246.  

Gomez, A.K and A.A Gomez, (1984). Statistical Procedures for  Agriculture Research.  



Okere,Elelenwo & Disegha  

Nigerian Journal of Mycology Vol.7 (2015)  31 
 

Second Edition. John Wiley and Sons Inc. New York, USA, 462pp. 

 Madic, V.R. and Rolden, E.F (1965). A preliminary test on the effect on mushroom  

production of straw rendered  sterile with the fumigant, Dowfume mc-2.Araneta  

J.Agric.12, 233-238. 

 Markson et al.(2012). Growth influences of some additives on the mycelia growth and  

fruit body development and of Pleurotus osteratus .J. of Bio,Agric & 

Healthcare.Vol.2 No 3  pp   

 Naidu,N.R.(1971).Cultivation of padi straw mushroom Volvariella volvacea ( Fr) 

 Sting.using oil palm bunch waste as a medium.The  planter 47,190-193.  

Oso, B.A.(1975).Mushrooms and the Yoruba people  of Nigeria. Mycologia 67, 311-319.  

Onuoha, C.I.,Oyibo, G.and Ebibila, J (2009).Cultivation of straw 

mushroom(Volvariella    

          volvacea) using some Agro waste material.J.ofAmerican science.5(5):135-138.    

Royse, DJ, Rhodes TW, Ohga, S, Sanchez JE. (2004)Yield mushroom size and time to  

 production of Pleurotus cornucopice (Oyster mushroom) grown on switch grass  

substrate spawned and supplemented at various rates.Bioresour Technol.

 2004:91:85-91. 

Singer, R. (1961).”Mushroom and Truffles: Botany, cultivation and utilization” Leonard  

Hill, London. 

Soto-velazoo,C.,Guzman-Davalos ,L.,Telles, C.(1991).Substrates for cultivation of  

Pleurotus ;In: Mexico,11,Sugarcane bagasse and corn Stover. 

Mushroom.J.Tropics.11;34-37.  

Stamets, P. (2000). Growing Gourmets and Medicinal Mushroom.3rd Ed. Ten Speed 

Press-Crown Publishing Group a Division of Random House inc., New 

York.635p. 

Uddin et al. (2011).Production of Oyster Mushroom in different seasonal   

 condition of   Bangladesh. J. Sci. Res.3 (1), 161-167. 

Ukoima, et al. (2009).Cultivation of  mushroom (Volvariella volvacea) on various farm 

waste in Obubra L.G.A of Cross River State Nigeria.Pakistan J.of Nutrition 8 

(7):1059-1061. 

Vischer, H.R.,Vaandrager, M.H.,and Pompen,G.M.(1967 a,b).Volvaria in 

NederlandGelweekt (11).Champignon cult.11, 264-265.     

Wade,L.(1970).Top banana – mushroom boom.Singapore  trade ind.Apr.,  70-71. 

Yau, C.K., and Chang, S.T.(1972) Cotton waste for indoor cultivation of straw  

mushroom.World crops 24,302-303.               

Yong, Y.C., and Graham, K.M.(1973) Studies on the padi mushroom(Volvariella  



Poultry waste and Volvariela on corn husk 

Nigerian Journal of Mycology Vol.7 (2015) 32 
 

volvacea)1.Use of oil palm pericarp waste as an alternative substrate.Malay 

Agric.Res.2,15-22. 

Yong,Y.C.,andGraham,K.M.(1974)Studies on the padi mushroom (Volvariella volvacea) 

            .11s1.Effects of urea on mycelial development and upon yield in oil palm pericarp 

 waste as an alternative substrate.Malay Agric.Res.2,15-22.    

 Zoberi, M.H.(1972).Tropical marco fungi, Macmillian, London. pp:158,                 

Zoberi, M.H (1973).Some edible mushroom from Nigeria.Niger.Field 38,81-90.  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


