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ABSTRACT
Cultivation of mushroom (Pleurotus tuberregium) using different substrates was
investigated in this study. King tuber Oyster Mushroom (Pleurotus tuberregium)
was cultivated on four substrates: - cassava peels mixed with loamy soil, cassava
peels alone, yam peels mixed with loamy soil and yam peels alone. The methods
used were site preparation, substrate preparation, sclerotia preparation, bagging of
substrates, planting of sclerotia, irrigation and harvesting of mushrooms. To
determine the substrate with maximum yield, Sclerotia of Pleurotus tuberregium
were cultivated in perforated polythene bags using the four substrates. Data
collected from the harvested sporophore were subjected to statistical analysis and
the results showed that mixture of Cassava peels with loamy soil produced highest
stipe height of 2.25 1.11 cm and a highest pileus diameter of 2.041.12 cm, Mixture
of Yam peels with loamy soil produced highest stipe height of 3.13 1.25 cm and
highest pileus diameter of 1.491.38 cm, cassava peels and yam peels failed to
produce. This study indicated that the growth of Pleurotus tuberregium was not
supported by yam peels or cassava peels alone and so cannot be used as a lone
substrate for mushroom cultivation. Loamy soil mixed with yam peels or Cassava
peels is good as substrate for the cultivation of Pleurotus tuberregium. It is
recommended that yam peels and Cassava peels should be supplemented with
adequate nutrients in order to support the growth and yield of Pleurotus
tuberregium.

Key words: Mushroom, Loamy soil, Cassava peels, Yam peels, Cultivation, Yield

NigerJ.mycol Vol.12(1), 114-122

INTRODUCTION
Mushroom can be defined as macro
fungi with distinctive fruit bodies, which

are visible to the naked eye. These fruit
bodies which are known today as
mushrooms appear white and have a
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short life span. Some species are edible
while some others are non-edible.
Mushrooms belong to the class of
Basidiomyetes and order Agaricales.
(Pelzar et al., 2003).
As a fungus, mushrooms lack chloro-
phyll like green plants for manufacturing
their food and can be found thriving on
dead organic matter such as wood, rice
straw plantain leaves and orange leaves
(Okigbo et al., 2012). But for their
growth and development, they require
food like smaller broken down mole-
cules of cellulose and starch. Mush-
rooms are widespread in nature and they
remained the earliest form of fungi
known to mankind. In Nigeria, many
people in both urban and rural areas are
familiar with mushroom farming, fungi
growing around them some of which
they exploit for food and medicine. They
are normally collected from the wild and
are highly nutritious. Edible mushrooms
are recommended by the food and Agri-
culture Organization (FAO) as food,
contributing to protein nutrition of
developing countries dependent largely
on cereals (FAO, 2006). Oei (2003)
maintained that edible mushrooms are
highly nutritious and can be compared
with eggs, milk and meat. Mushrooms
are however economically useful not
only for their splendid taste but also
serve as good healthy supplement
(Gbolagade et al., (2006).

Studies have been carried out on the
application of mushrooms as sources of
mineral (iron, Calcium and Phosphorus),
Vitamins such as thiamine (B1), ribofla-
vin (B2), nicin biotic and ascorbic acid
(Vit C) and D and treatment of certain
diseases of mankind such as cancer,
asthma, coughs and diabetes in some
parts of Nigeria (Akpaja et al., 2005;
Ayodele et al., 2007; Oghenekaro et al.,
2010).
Mushrooms cultivation also serves as the
most efficient and economically – viable
biotechnology for the conversion of
long-cellulose waste materials into high
– quality protein food and this will
naturally open up new job opportunities
especially in rural areas and may be
repackage by food industry and exported
to other countries as food  and for
revenue generation.
Cassava and yam peels abound in the
country where cassava is processed for
garri making and yam for boiling and
frying. The peels generated are normally
left to rot. However, small-scale mush-
room farms have emerged whereby
exotic mushrooms pleurotus ostreatus
(Oyster mushroom) are cultivated by
most growers. Traditionally, the cassava
peels have been used as feed for domes-
tic ruminants and non-ruminants, but
with the recent governmental demand
for increased production and exportation
of cassava, there is need to explore other
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ways of utilizing the additional quantity
of peels that will be generated as waste
from cassava processing. Mushroom
(Agaricus bisporus) has been cultivated
in most forest areas using peeling of
cassava and yam (Dixon, 1960; Sawyer,
2000) but yields from substrates have
been low and inconsistent.
As an answer to low or non-availability
of mushroom in Nigeria, there is there-
fore a growing effort aimed at promoting
the cultivation of mushroom locally by
the Nigerian farmers. This is in view
with its potential contribution especially
to rural dwellers to agricultural produc-
tion and the nation’s endowment with
good quality mushroom which should
be mass produced for local consump-
tion. Another important reason why the
commercial production of mushroom
should be given attention is its ability to
grow on agricultural and industrial
wastes which can be recycled into food
while also making the environment less
endangered by pollution.
The objectives of the study were to
ascertain the use of cassava peels with
loamy soil and yam peels with loamy
soil as substrates for mushroom produc-
tion to increase the usefulness of cassava
and yam peels apart from been livestock
feed to animals and reduce the menace
of indiscriminate dumping of this
cassava and yam waste in our environ-
ment.

MATERIALS AND METHODS
Source of Materials
Mushroom (Pleurotus tuberregium)
sample were purchased from Eke-awka
market in Anambra State. Fresh cassava
peels and yam peels were collected from
Amansea in Awka, Anambra State,
Nigeria, while Loamy Soil was collected
from Nnamdi Azikiwe Botany Gardens.
Preparation of Substrates (Cassava
peels with loamy soil and yam peels
with loamy soil)
Cassava peels and yam peels were sorted
to remove sticks and other waste. They
were properly dried in an open space
under the sun for about four days, and
later grind into fine powder and stored
in empty clean plastic bucket. Water was
poured and allowed to cover the grinded
cassava peels and yam peels respec-
tively. The bucket was covered and
allowed to ferment for about thirteen
days. At intervals (twenty four hours)
within the soaking period, water was
changed to prevent pungent smell from
the fermenting substrates. At the end of
the fermentation, excessive water was
squeezed out of the substrates. The
substrates used were fermented cassava
peels with loamy soil; yam peels with
loamy soil in the ratio of 40:60.
Sclerotia Preparation
The sclerotia "OSU' was also soaked in
a different plastic buckets for ten days
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to make it softer in readiness for fructi-
fication according to Oghenekaro et al,
(2010) method. Water was changed at
intervals before thirteen days elapsed to
prevent occurrence of pungent smell
from the soaked sclerotia. The softened
sclerotia lump was sliced using a sterile
knife into sets of about 20g each using
an electric weighing balance.
Bagging of Substrates
Two hundred grams of each substrate
was placed in the 19.7 cm length x 19.7
cm width polythene bags perforated
under and by the sides for adequate
aeration, water drainage and mushroom
emergence (Okigbo and Nwatu, 2015).
Each of the substrates was replicated
three times.
Planting of Sclerotia
This was done according to the method
of Oghenekaro et al., (2010) and Okigbo
et al., (2019). The sliced sclerotia
(20.0g) were seeded into the bags con-
taining the substrates by creating a hole
of 4.0 cm in the substrate surface and
watered enough to create humid envi-
ronment required for fructification. The
substrate of which the sclerotia were
planted on was used to cover up the
sclerotia. The experiment was watered
after planting to create moist environ-
ment that would encourage germination
of the sclerotia. The experiment was
kept under a close observation for sporu-
lation of the sclerotia. The perforated

bags with sclerotia were watered daily
with clean water to ensure that the
environment was kept humid until it has
taken enough water to induce fructifica-
tion.
Harvesting of Mushroom
On the fourth day of the experiment,
some sporophores sprouted out and were
seen on the surface of the substrate. The
sporophores are 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 sporo-
phore is twisted and pulled out from the
substrate. A soft brush was used to
remove substrates that came out with the
sporophore. Then the sporophores were
put into a plastic bowl and taken to the
Botany Laboratory for recording of their
parameters.
Data Collection
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 recorded during the experi-
ment; Stipe height and Pileus diameter.
Statistical Analysis
All treatments for the experiment were
laid out using a Completely Randomized
Design (CRD) with the four treatments
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replicated ten times. Data collected from
the harvested sporophore were subjected
to analysis of variance (ANOVA).
Means were separated using Duncan’s
New Multiple Range Tests (DNMRT)
and analysis was carried out using Sta-
tistical Analysis System (SAS) software
(2015).

RESULTS
Table 1 revealed the stipe height and
pileus diameter of the sporophore har-
vested from the Cassava peels with
Loamy Soil (CPWLS). It showed that
highest stipe height of 15.8±1.36 cm
Was recorded in week 3 while highest
pileus diameter of 14.3±1.26 cm was
recorded in week 4.
Table 2 revealed the stipe height and
pileus diameter of the sporophore har-
vested from the Yam peels with Loamy
Soil (YPWLS). Table 2 demonstrated
that highest stipe height of 21.5±1.85 cm
was recorded in week 3 while highest

pileus diameter of 10.4±1.28 cm was
also recorded in week 3.
Table 3 showed the mean Stipe height
(cm) and Pileus diameter of the sporo-
phore harvested from CPWLS weekly.
It was observed that it gave the highest
stipe height of 2.25±1.11cm in week 3
and highest pileus diameter of
2.04±1.14cm in week four.
Table 4 revealed the mean Stipe height
(cm) and Pileus diameter of the sporo-
phore harvested from YPWLS weekly.
It was observed that it gave the highest
stipe height of 3.13±1.25 cm and highest
pileus diameter of 1.49±1.38 cm in week
three respectively.
Table 5 indicated mean Stipe Height and
Pileus Diameter of Sporophore in
Loamy Soil with cassava peels, loamy
soil with yam peels, cassava peels alone
and yam peels alone. This table revealed
that there was no growth in cassava peels
and yam peels alone.

Table 1: Stipe height and Pileus diameter of the sporophore harvested
from the Cassava with Peels and Loamy Soil (CPWLS).

Harvest Times Stipe height (cm) Pileus diameter (mm)

Week 1
Week 2
Week 3
Week 4

12.3±1.25
6.61±1.04
15.8±1.36
10.6±1.06

10.4±1.20
12.1±1.14
8.3±1.08
14.3±1.26

Cultivation of Mushroom Using Cassava and Yam Peels Mixed with Loamy Soil



Nigerian Journal of Mycology Vol. 12 (1): 2020 119

Table 2: Shows the Stipe height and Pileus diameter of the Sporophore
harvested from the Yam peels with Loamy Soil (YPWLS).

Harvest Times Stipe height (cm) Pileus diameter (mm)

Week 1

Week 2

Week 3

Week 4

13.9±1.40

10.7±1.25

21.5±1.85

15.1±1.40

10.2±1.10

9.6±1.15

10.4±1.28

7.7±1.60

Table 3: Mean Stipe height (cm) and Pileus diameter of the sporophore
harvested from CPWLS weekly.

Harvest Times Stipe Height (cm) Pileus Diameter (mm)

Week 1

Week 2

Week 3

Week 4

1.80±1.14

0.94±0.73

2.25 ±1.11

1.15±1.26

1.46±0.97

1.72±1.24

1.19±0.96

2.04±1.12

Table: 4 Mean Stipe height (cm) and Pileus diameter of the sporophore
harvested from YPWLS weekly.

Harvest Times Stipe Height (cm) Pileus Diameter (mm)

Week 1
Week 2
Week 3
Week 4

1.99±1.35
1.53±1.06
2.25 ±1.25
2.16±1.11

1.45±0.76
1.38±1.52
1.49±1.38
1.10±0.76
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DISCUSSIONS
In this study, Pleurotus tuberregium also
known as king tuber oyster mushrooms
was successfully grown using four dif-
ferent substrates (Cassava peels with
loamy soil, Yam peels with loamy soil,
Cassava peels alone and Yam peels
alone). The results obtained in this
experiment revealed that yam peels with
loamy soil  produced Pleurotus tuberre-
gium with highest stipe height of 3.13cm
1.25 and higher pileus diameter of
1.491.38 and 2.25 1.11highest stipe
height and 2.04   1.12 Pileus Diameter
in Cassava peels with loamy soil.
There was no growth observed in yam
peels and cassava peels when used alone,
these could be as a result of the inhibi-
tory effects of pathogens present in the
substrates which might have caused
antagonistic effects on the growth of P.
tuberregium, these agrees with the
finding of Okigbo et al. (2019) who
reported that P. tuberregium did not
grow in yam peels substrate and also
disagrees with it because there was
growth of P. tuberregium in yam peels
with loamy soil. According to Oboh
(2006) and Nambisan (2011), the inabil-
ity of Cassava peels to support the
growth of the mushroom can be due to
the high content of cyanogenic glyco-
sides and phytates in fresh cassava peels
which may be toxic to mycelium growth,
Similarly, Nebiyu and Getachew (2011)
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revealed that extracts from fresh cassava
peels often inhibit the mycelium growth
of certain fungi. Cassava peel substrate
did not support the growth of mush-
rooms thereby disagreeing with the
studies of Gbolagade (2006) and Olu-
ranti et al., (2012) who recommended
cassava peels as good substrates for
growing P. tuberregium.

CONCLUSION AND RECOM-
MENDATIONS
This study indicated that the growth of
Pleurotus tuberregium was not sup-
ported by yam peels or cassava peels
alone and so cannot be used as a lone
substrate for mushroom cultivation.
 Loamy soil mixed with yam peels or
cassava peels is a suitable substrate for
the cultivation of Pleurotus tuberre-
gium. It is recommended that yam peels
and Cassava peels should be supple-
mented with adequate nutrients in order
to support the growth and yield of Pleu-
rotus tuberregium. Further research
should be carried out so as to investigate
the possibility of supplementing fer-
mented cassava substrate and yam sub-
strate for growing P. tuberregium, as
well as using other types of substrates
for growing P. tuberregium.
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