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This study was conducted on the growth and cultivation of Pleurotus ostreatus
var. salignus on local cellulosic wastes. The highest and lowest yields for 100 g
material (70% moisture) were obtained with peanut straw (24.8 g) and with sor-
ghum straw (11.3 g), respectively. Protein, pilus/stip, sporophore weight, % dry
material, N and C in highest amounts were obtained with peanut straw. The
lowest mushroom weight and pilus/stip ratio were obtained with sorghum,
whereas the lowest protein, N and dry material weight were obtained with wheat
straw. In all the P. ostreatus var. salignus cultivated on peanut and sorghum
straw, the most abundant nutrients were protein, potassium and carbon. These
results are discussed in relation to the prospect of cultivating P. ostreatus var.
salignus in Diyarbakir, Turkey. # 1998 Published by Elsevier Science Ltd. All
rights reserved

INTRODUCTION

Pleurotus species as a class of edible mushrooms are
reputed to have a high saprophytic ability and to grow
on a variety of cellulosic wastes (Jandik, 1974; Zadrazil,
1978; Chang, 1980; Garcha et al., 1984). Worldwide
production of Pleurotus spp. mushrooms has increased
at an accelerated rate in recent years. In 1986, Pleurotus
spp. production accounted for approximately 7% of the
total world production of edible mushrooms; by 1990,
production of Pleurotus spp. reached one million metric
tons and accounted for 24% of total edible mushroom
production (Chang and Miles, 1991; Hayes, 1991;
Royse, 1992).

Cultivation of Pleurotus spp. as edible mushrooms is
becoming important throughout the world because of
their ability to grow at temperatures of 10±35�C and
on various lignocellulose-containing materials because
of their shorter cultivation time compared with Agaricus
spp. (Zadrazil, 1978).

There have been studies on the amino acid (Ginterova
and Maxianova, 1975; Bano et al., 1983; Ginterova and
Lazarova, 1987) and protein contents of fruit bodies of
di�erent Pleurotus species (Delmas and Mamoun, 1983;

Ginterova and Lazarova, 1987; Yildiz and Saya, 1991;
Fasidi and Ekuere, 1993). However there are no studies
on the cultivation and nutritional content of P. ostrea-
tus var. salignus.

Hence, an attempt was made to cultivate P. ostreatus
var. salignus on local cellulosic wastes and to determine
the yield, chemical composition and some physical
properties of the cultivated mycelial.

MATERIALS AND METHODS

Inoculum preparation

This study was carried out in a disinfected mushroom
culture laboratory. The cultured P. ostreatus var. salignus
growing in Diyarbakir Hevsel Gardens was obtained
from the main culture (Yildiz, 1994; Yildiz and Saya,
1996).

Conditions of cultivation

The carbon (C) and nitrogen (N) content of waste
materials used as culture media is shown in Table 1.
One kg of material from each trial was placed in plastic
buckets, and kept for 48 h until the compost reached a
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humidity of 70±75%. In order to obtain the desired pH
values (5.5±6.5), 35 g of lime (CaCO3) and 35 g of gyp-
sum (CaSO4) were added to compost (Zadrazil, 1978;
Laborde, 1987). The compost was sprayed with 1%
formaldehyde (250ml) containing 0.5 g of benlate so as
to eliminate micro-organism (Yildiz, 1996). It was then
mixed thoroughly. The compost was left in closed
buckets for 24 h in the laboratory, emptied into plastic
bowls, and then mixed until the formaldehyde was
completely evaporated. The spawn grown on 100 g
wheat was used for 1 kg dried material as inoculation
material. Four hundred grams of inoculated compost
was placed in a 1 litre glass jar.

The inoculation was performed in a room (2.10 �
2.60 � 3.00 cm) at 25�1�C and later, the temperature
was reduced to about 15�1�C, with an air conditioning
system. One air cooler was used for an hour a day to
provide aeration to avoid the accumulation of CO2. In
order to supply a homogeneous condition in the incu-
bation room, a ventilator was used for 1 h a day.

The culture room was subjected to light for 12 h a day
with a light intensity of 200 lux (Delmas and Mamoun,
1983) after mycelium had developed on the compost.
The culture room was constantly bathed to maintain the
relative humidity (75±90%). As a shock procedure
(Wood and Smith, 1987), the culture was kept at 5�C for
48 h after the compost had been invaded by mycelium.

In the present study, the yield, some physical proper-
ties and the nutritional content of P. ostreatus var. sal-
ignus were investigated for di�erent cellulosic wastes
used as culture medium.

Organic elements

Carbon (C), hydrogen (H) and nitrogen (N) were analysed
via a Carlo Erba Element Analysis instrument (model EA
1108). The technique used for the determination of C, H

and N is based on the quantitative dynamic ¯ash com-
bustion that converts all organic and inorganic sub-
stances into combustion products. The resulting
combustion gases pass through a reduction furnace and
are swept into the chromatographic column by the car-
rier gas (helium) where they are separated and detected
by a thermal conductivity detector (TCD) which gives
an output signal proportional to the concentration of
the individual components of the mixture.

Minerals

Samples was roasted in an oven at 400�C to determine
K, Ca, Mn, Fe, Cu, and Zn. After roasting, samples
were placed in a beaker and 5ml of HCl added. Then
the solution was dried and 5ml of HNO3 was again
added. After evaporation, the samples were diluted to
50ml with water. The Na and Ca contents were deter-
mined by ¯ame photometer, and Cu, Zn, Mn, and Fe by
Unicam 929 Atomic Absorption Spectrophotometer.

Proximate composition

The moisture content of each sample was determined by
drying in an oven at 100�C and crude ®bre was deter-
mined according to the standard method of A.O.A.C.
(Association of O�cial Agricultural Chemists, 1950).

Statistical analysis

The data obtained were analysed by ANOVA and tests
of signi®cance were carried out using Duncan's multiple
range tests.

RESULTS AND DISCUSSION

It is well known that Pleurotus species as a class of
edible mushroom have a high saprophytic ability and
grow on a variety of cellulosic wastes (Jandik, 1974;
Chang, 1980; Garcha et al., 1984; Klibansky et al., 1987;
Laborde, 1987). Among the edible commercialized
macromycetes in occidental countries, only two genera,
namely Agaricus and Pleurotus produce carpophores in
controlled culture conditions (ManacheÂ re, 1980). For

Table 1. Carbon (C) and nitrogen (N) composition of di�erent
cellulosic wastes

Material (C %) (N %) C/N

Sorghum straw 36.54 1.45 25.13
Peanut straw 27.04 0.76 35.20
Soybean straw 38.96 0.54 71.76
Wheat straw 42.16 0.52 81.08

Table 2. Yield (g), weight of sporophore (dry and fresh weight) and protein composition of P. ostreatus var. salignus cultivated on
cellulosic wastesa

Material Yield/100 g waste
(70% moisture)

Sporophore
(fresh weight)

Sporophore
(dry weight %)

Pilus/stip
(fresh weight)

Protein (NX6.25)
(dry weight %)

X� SD X� SD X� SD X� SD X� SD

Sorghum straw 11.4�0.8c 6.7�1.8a 10.1�1.9a 2.6�0.7a 32.7�2.72a

Peanut straw 24.8�2.5a 9.6�2.3a 10.6�0.1a 3.9�0.7a 34.6�4.28a

Soybean straw 21.9�1.9a 8.7�2.1a 10.0�1.2a 3.0�0.2a 29.6�4.60a,b

Wheat straw 17.5�1.0b 7.4�1.6a 9.6�0.6a 2.8�0.4a 23.5�2.76b

Natural (Salix spp.) 28.9�1.11a

aMeans having the same superscript letter(s) are not signi®cantly di�erent (p>0.05) by Duncan's multiple range test.
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cultivation of Pleurotus ostreatus, in addition, carbon/
nitrogen ratios must be taken into consideration (Man-
acheÂ re, 1980).

P. ostreatus var. salignus was cultivated on four dif-
ferent materials, namely peanut, soybean, sorghum and
wheat straw; among these, peanut straw produced the
highest yield (24.8%), whereas sorghum straw produced
the lowest (11.4%), as shown in Table 2. These yields
are comparable with those recorded for other Pleurotus
(Zadrazil, 1978; Rajarathnam et al., 1986; Royse, 1992;
Fasidi and Ekuere, 1993). There were, however, no sig-
ni®cant di�erences between the yields for P. ostreatus
var. salignus grown on peanut straw and soybean straw.
These results indicate that peanut straw and soybean
straw can be good materials for cultivation of P. ostrea-
tus var. salignus. Table 2 also shows that protein was the
most abundant nutrient in the cultivated P. ostreatus
var. salignus, and its value ranged from 23.5% for wheat
straw to 34.6% for peanut straw. This result agrees with
the earlier work conducted on sporophores of P.
ostreatus (Delmas and Mamoun, 1983; Manu-Tawiah
and Martin, 1986), P. tuber-regium (Kadiri and Fasidi,
1990; Fasidi and Ekuere, 1993) and P. ¯orida (Yildiz
and Saya, 1991). Mushroom proteins are generally
higher in value than those of green vegetables (Chan,
1981).

Table 3 shows that sulfur (S) was not detected in the
sporophores of P. ostreatus var. salignus, which is only
found in structures of poisonous mushrooms.

Potassium was the most abundant mineral element in
the cultivated P. ostreatus var. salignus (Table 4). This
result is similar to those obtained in previous studies
(Parent and Thoen, 1977; Khanna and Garcha, 1982;
Delmas and Mamoun, 1983; Fasidi and Kadiri, 1990;
Kadiri and Fasidi, 1990; Fasidi and Ekuere, 1993). As

shown in Table 4, the preponderance of potassium in
the sporophore tissue may be due to absorption accu-
mulation of this element from the substrate.

In this study, P. ostreatus var. salignus production
commenced 24 days after spawning and continued until
58 days, harvesting four times during this period. The
implication of this result is that cultivated P. ostreatus
var. salignus can be eaten and can be evaluated as a
cultivated mushroom.
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