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ABSTRACT

Effect of mushroom extract using different wateriegimes on the carpogenesisRdéurotus
tuberregium(Fr) Singer was investigated. The sclerotia wdreccaped and soakedleurotus
tuberregium(20g) was sown each in 30 plastic plates usingaisubstrate. The treatment
was watered with mushroom extract while the contra$ ordinary water using different water
regimes. The pileus diameter of the sporophore higisest 10.2 + 2.767cm in Control LjC
while the least value was in Treatment 2)(With a value of 5.5 + 0.30cm. Stipe length was
highest, 8.1 + 1.45cm in Control 1 {)Cand Treatment 1 ¢J with a value of 8.1 + 8.74cm
while the least value was in Treatment 2)(@f 4.6 + 0.40cm. Mean fresh weight production
by the mushroom was highest, 17.52 + 3.91g in @britr(C,) while the least value was in
Treatment 2 (J) of 7.21 + 1.449. The results show that decreaseatering frequency and
supplementation increase yield in the mushrooms Hield was however not appreciably
higher than other controls and treatments.
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INTRODUCTION

A Mushroom is a macrofungus with a distinctive fing body which can be either epigeous (above gipum
hypogeous (underground) and large enough to be wgkrthe naked eye and to be picked by hand. (Glzard
Miles, 2004).Their use as food and delicacy is resguming greater importance in human diets worldewi
(Ogundana and Fagade 1982; Akpefaal., 2003). They may be edible, non edible poisonmugson poisonous
(Gray, 1970). Edible mushrooms are highly nutrsiathen compared with meat, egg and milk. They amw to
be rich in proteins, sugars, lipids, amino acidjcgben, vitamins (B, C & D) and mineral elemento$ and
Chakravarty, 1990). Apart from their nutritive vaJumushrooms also have potential medicinal benedipgcially in
antitumoral and hypocholesteromic agents (FasatiKadiri, 1990). The Igbo people of Nigeria ustitreat heart
problems, while it is used to treat asthma, cougl abesity among people of Edo State (Isikhuemhah a
Okhuoya, 1995, Isikhuemhezt al.,, 2000a).

Species ofPleurotusare well known as edible mushrooms in differenttgpaf the world. Indigenous people of
Nigeria incorporate collected mushrooms includifg tuberregium into their diet and medicine (Oso, 1977).
Similarly, people in Ghana (Obodef al, 2004). Cameroon (Kuypet al., 2002) and Republic of Benin (Victor
Ekun, personal communications). Also use mushrosnfoad and medicine unlik@garicus bisporuswhich is
generally used fresh or cannéleurotuscan be dried and stored for long period withouederation in culinary
properties (Bahuklandit al., 1989). In the view of rapid growth in productiohRleurotus spworld wide during
the last few years, they can now be considere@ tone of the more important mushrooms in cultivatio

Cultivation of edible mushrooms in the continentiisited. It is only common in Zimbabwe, Kenya aSduth
Africa (Declaire; 1978). It is almost non existémtNigeria. Although, many eat mushrooms, theyaezilithem in
their wild states. This practice is fraught witte tdanger of collecting poisonous species along tieh edible
ones(l believe the sentence is clear in that, peopleetid on wild mushrooms instead of the cultivategsoihis
means there is the probability of picking poisonousshrooms among the edible on$hgse problems are highly
minimized in developed countries of America, Eurapd Asia, where mushroom farming is a lucrativeifeess. In
these areas much work has been done to developetitegrowth conditions and the appropriate techgyolor
growing these mushrooms to maximize profit (Zadrd#74; Blocket al.,, 1958, 1959).
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Pleurotus tuber—regiun(Fr) Singer, an edible Basidiomycete, occur irhbtnbpical and subtropical regions of the
world (Zoberi, 1972, 1973). It is a common mushrominthe southern part of Nigeria and forms larghesgal
ovoid, subterranean sclerotia which sometimes meaguto 30cm in diameter (Oso, 1975). The sclerate dark-
brown on the outside and whitish on the inside, ar@y be subterranean in the host (decaying woddg. [dcal
people who use this fungus for food and medicingallg collect the sclerotia from the wild, but & getting
difficult to find sclerotia due to the depletion it$ forest habitat (Okhuoya, and Ajerio, 198Be same authors
have a paper this same year that is quoted above)s believed by many Nigerians to be capaklieuring
ailments such as headaches, stomach pain, smalfga@t and chest pain (Oso, 1977; Nwoloko, 198hudyaet
al., 1996; Oso (1975; 1977); Isikhuemhen and Okhu@¥895). It is used in Asaba area of Nigeria inbla¢r
preparation for pregnant women to aid the developineé foetus. In Ghana, the sclerotia are used Indor
fattening of malnourished babies and as one ofrtheedients in the embalming of dead bodies (Okhwgtyal.,
1998). Analysis of sclerotia d®leurotustuberregiumhas shown the presence of Calcium, Magnesium, drah
Zinc (Okhuoya and Ajerio, 1888a). This makes itgilole for the extract of the sclerotiaRlieurotustuberregium
to be used as a supplement in preparing the std&bracultivation of this mushroom.

Successful domestication and biotechnological etgilon of this fungus requires that studies beedtsndetermine
the biological nature to know more about the phggjp of this unique fungus. As a result of the sitgrof sclerotia
of this fungus, the need arise for cultivation ¢mstitute for or replace collection from the wild.

This study investigates the effect of Mushroom &sttrand Watering regimes on carpogenesisPlafurotus
tuberregium.

MATERIALS AND METHODS

Substrates collection and preparation

Sclerotia ofPleurotus tuberregiumvere bought from Ekiosa market in Benin City, E3tate of Nigeria. They were
scraped with knife to remove the brown outer carat then cut into small sizes of (20g). The sciarotPleurotus
tuberregium(20g) of 30 pieces (600g) were soaked for 5 houesbucket of water and sown into 30 plastic bowls
of uniform dimension (21cm in diameter and 7cm Jgmpforated with 5 holes using iron smolder atiediwith
loamy soil gotten from a garden in Junior staffrgeis of University of Benin, Benin City.

200g of sclerotia oPleurotus tuberregiumvere blended and soaked with 4 litres of waterdf®mhours to remove
the extract of the mushroom using a sieve.

The first control was 20g dPleurotus tuberregiunsoaked and sown in soil inside the perforatedtipldmwls,

watered once a day of at least 12 hours intervid @ridinary water of 40ml. The second control wadered twice
a day of at least 6 hours interval, each time widiml of ordinary water and the third control wastevad thrice a
day of at least 4 hours interval, each time witm#6f ordinary water.

Then three experimental treatments was set up abeirnthree control experimental system but watesétt
mushroom extract as substitute for ordinary waiette control experiment.
Fruitbody induction

The plastic bowls containing the substrate (saoiljvhich the 20g of the sclerotia was planted wergeu a shade.
This was followed by periodic watering in coherengigh the watering regimes of the experimental peflhe
following parameters were measured, recorded amatlyzed; time of primordial emergence, cap diamettpe
length, fresh weight, and dry weight

Data analysis

The results got were analysed using descriptivesstal parameters like mean and standard ervamalysis of
variance (ANOVA) was also calculated.

26



A.O Oghenekaret al,: Continental J. Applied Sciences 5:25 - 30, 2010

RESULTS
The Sclerotia (20g) dPleurotus tuberregiunfFr) Singer grew directly into sporophores irrepe of the different
treatments. The different watering regimes didprevent the growth of sporophore and mycelium.

The fastest primordial emergence of 15.00 + 4.08 deas observed in Treatment L)(Watered once a day, at least
12 hours interval with 40ml of the mushroom extraicPleurotus tuberregiuniTable 1) while the least primordial
emergence of 31.00 = 7.00 was observed in treatehéRf) watered twice a day at least 6 hours intervath iml

of the mushroom extract éfleurotus tuberregiunat each time of watering (Table 1). The differeircéhe time of
primordial emergence between the different treatsnand controls was found to be significant (PG5Y.

The pileus diameter of the sporophore was highesontrol 1 (G) with a diameter of 10.20 + 2.77cm when the
substrate was watered once a day with ordinaryrwetde the least cap diameter was recorded irtriveat 2 ()
with a diameter of 5.50 + 0.30cm when the substvede watered twice a day with 40ml of mushroom amttr
(Table 2). The cap easily expanded and increastdtiwie. However, the pileus starts curving atgkephery after
some time.

The height of the fruiting bodies (Stipe length)swaghest in control 1 (§, 8.10 £ 1.45cm and Treatment 1L,XT
8.10 + 8.74cm and least in Treatment 2) (@ith a value of 4.60 + 0.40cm (Table 2).

The significant difference between the differetatments and control resulting to the growth ofrepbores was
significant at 95percent probability level. Platstibws the developmental stage®tEurotus tuberregium.

Mean fresh weight production by the mushroom wag$ést, 17.52 + 3.91g in control 1,§Gnd least in Treatment
2 (Ty). With a value of 7.21 £+ 1.44g. The differencesweight in all the treatments, between the differen
Treatments and controls were significant (P < O(@aple 3).

Mean dry weight production by the mushrooms wasésg, 2.32 + 0.46g in control {Cwhile the least value was
obtained in Treatment 2 flwith a value of 0.89 + 0.18g (table 3).

There was significant difference between the Treatsiand Controls as per dry weight at 95% prolpaleivel.

DISCUSSION

Pleurotus tuberregiunfFr) singer grew successfully with sporophore piaihn. The various treatments and control
gave different results. This may be due to effectsubstrate utilization (Cannon, 1986; and Labodd9?2).
Pleurotus tuberregiunhas been successfully grown for the productionroit fbodies (sporophores) on diverse
substrate (Okhuoya & Etugo, 1993). Probably, mygceliowth absorbed water into the sclerotia for uns¢he
conversion and transport of stored nutrient toghmwing sporophores. The nutrient used in the fdionaof the
sporophore is not likely to originate only from thaerotium inoculum, but also from the surroundsadpstrate. It is
generally believed that sclerotia serve as resenand for the ecological purpose of survival tigimiarsh and
unfavourable environmental conditions (Amir 199294; and Buscot 1993).

In control 1 (G) the highest sporophore yield was recorded wittesh weight of 17.52+3.91¢g, and a dry weight of
2.32+0.45g in Table 3; the cap diameter 10.20+&1¥@nd stipe length 8.10 £ 1.46cm as seen in (TAblklore so

in treatment 1 (T1) the highest sporophore yielts wecorded with a fresh weight of 14.74 + 1.00g, weight,
1.80 + 0.12g in table 3; the cap diameter 6.70.656m and stipe length 8.10 + 0.87cm (table 2pgEkent watering
of the sporocarps may have water logged theirgissund result in the slightly poor development. STRleurotus
tuberregiummay not need too much water for proper growth aswebpment.

The fastest primordial emergence of 15.00+ 4.0Gdegs observed in treatment I While primordial emergence
was slightly delayed in other treatment. This i® do supplementation with the mushroom extractiteptb an
additional nutrient which may delay the colorizatiof the substrate by the mycelia and growth ofgperophores
(Mizuno, 1999).
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The fastest primordial emergence of 19.00+4.18 degs observed in control 1 {CWhile primordial emergence
was delayed in other controls. This may be dueaahing of the soil nutrients by the subsequenéniveg in other
controls which will take th@leurotus tuberregiurtime to adapt to the new condition.

Further studies would have to be carried out tdyeescertain why there was a delay in primordialeegence in
treatments and controls; More also, to ascertain thik difference in supplementation lead to detaprimordial
emergence.

CONCLUSION

This experiment showed that soil could be usedttier commercial cultivation oPleurotus tuberregiumThe
cultivation as reported in this experiment is vemnple which could be easily done by any amateushraom
grower since local people across the western aifasfrica use this fungus for food and medicine.wéwer, the
experiment has shown the best method and wateggime to adapt in boostin@leurotus tuberregium
Researchers and local grower of mushrooms showdowg cost technology as analysed in this reseamtik to
increase production of this mushroom.
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Table 1: Effect of Mushroom Extract and WateringyiRees on Primordial Emergencefleurotus Tuberregium

Treatments Time of Primordial Emergence (Days)
C, *19+4.18
C, 24 +0.00
Cs 25+2.00
T, 15+4.00
T, 27 +4.53
T3 31+7.00
* Time of primordial emergence (days) = Mean otplicates),+ Standard error; C = Control 1, G
Control 2, G = Control 3, T = Treatment I, = Treatment 2 T;

Treatment 3

Table 2: Morphometric MeasurementRiEurotus tuberregium

Treatment Cap Diameter (cm) Stipe length (cm)

C: *10.2£2.77 8.1+1.45

C 9.2 +£0.00 5.3 +£0.00

Cs 6.9 £0.45 6.5+£0.95

T, 6.7 £ 0.65 8.1+0.87

T, 5.,5+£0.30 4.6 £0.40

Ts 6.7 £0.60 5.4+1.15
* Mean of 5 replicates ,+ Standard errog, € Controll, ¢ = Control 2, ¢ = Control
3, T; = Treatment I, = Treatment 2T; = Treatment 3

Table 3: Sporophore Yield &leurotus tuberregium

Treatment Fresh Weight (g) Dry Weight (g)

C 17.52 + 3.90 2.32+0.46

C 10.80 £ 0.00 1.61+£0.00

(0% 15.70 £ 2.90 1.96 £0.20

Ty 14.74 £ 1.00 1.80+£0.12

T, 7.21+1.44 0.89+0.18

Ts 10.95 +4.35 1.30£0.50
* Mean of 5 replicates, + Standard errog, € Controll, ¢ = Control 2, G = Control
3T, = Treatment I, = Treatment 2T; = Treatment 3
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