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Abstract

Pholiota nameko is commonly consumed in the Far East but not yet known
or grown in Turkiye. Therefore, in this study, determination of the cultiva-
tion conditions of P. nameko in different substrate mixtures and the effect
of these substrates on yield and quality were investigated. In this research,
six different substrate mixtures were used: 2 oak sawdust + 1 wheat bran
(C), 2 peanut waste + 1 wheat bran (O1), 1 oak sawdust + 1 peanut waste +
1 wheat bran (02), 2 almond shell + 1 wheat bran (03), 1 oak sawdust + 1
almond shell + 1 wheat bran (04), 2 wheat straw + 1 wheat bran (O5) and 1
oak sawdust + 1 wheat stalk + 1T wheat bran (06). During the study, myce-
lia development time, biological efficiency rate (BE), total yield, mushroom
weight, cap diameter, cap thickness, stipe diameter, stipe length, dry mat-
ter, pH and moisture content (in growing mixtures) were determined. pH
and moisture content were recorded in three different periods; after ster-
ilization, after mycelia development time and after harvest. As a result of
the study, the fastest mycelial growth was obtained from the control group,
with 14.25 days. The highest total yield and biological efficiency were ob-
tained from O1 medium with 216.26 g kg™ and 49.11%, respectively. The
highest amount of dry matter was recorded in O4 with 12.23%.

Keywords: Pholiota nameko, Mushroom, Agricultural wastes, Cultivation,
Turkiye

INTRODUCTION

Mushrooms have been known and used for nutritional and medicinal purposes
from the past to the present. In addition to their high water content (88-91%),
they contain many amino acids, vitamins and minerals (Matilla et al., 2002).
Mushroom protein is identified as high quality and digestible. Proteins consist of
different amino acids and nine of the amino acids are known as essential amino
acids (lysine, methionine, tryptophan, threonine, valine, leucine, isoleucine, his-
tidine, phenylalanine) (Chang and Miles, 2004; Taskin and Biylikalaca, 2019). In
addition, extracts obtained from medicinal mushrooms have begun to be used
in multivitamin pills. Today, as the value of the mushroom is better understood,
the curiosity and interest in its cultivation have increased rapidly. Mushroom cul-
tivation does not require land and does not depend on climate. Also, all family
members including children can work in mushroom production. All these make
mushroom cultivation advantageous compared to other agricultural activities
(Tagkin ve Buyukalaca, 2019).

Mushroom production in the world has increased continuously over the years.
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While cultivated mushroom production in Tiirkiye was 7
thousand tons in 2000, it has reached 61 thousand tons
today (TUIK, 2021). The most cultivated mushroom spe-
cies in the world is Agaricus bisporus. This is followed by
Pleurotus species with 27% production and Lentinula
edodes with 17% production. These three species consti-
tute 74% of the total cultivated mushroom production in
the world (Eren and Peksen, 2016). Other species, such
as Grifola frondosa, Ganoderma lucidum, and Pholiota,
are also produced in small quantities around the world.
P.nameko (T.1t0) S. Ito & S. Imai (P. microspora) has a slip-
pery and smooth mucus layer on its surface. This mucus
is thought to be useful for energizing human brain’s cog-
nitive functions (Li et al., 2010). P. nameko, besides being
delicious, contains crude protein, fat and carbohydrates,
crude fibre, calcium, phosphorus, iron, multivitamins, and
various amino acids (Meng et al. 2019). Cultivation of P.
nameko, also known as P. microspora, was first performed
in Japan (Zhu et al, 2016). In Japan, freshly cut wood logs
were used to grow P. nameko in 1921. While most fungal
species cannot effectively use freshly cut wood, P. name-
ko can use logs containing living cells. Sawdust spawn
was first used in 1931, and in 1960, wheat bran, rice bran
and sawdust were used in the commercial culture of P.
nameko (Neidleman, 2004; Gizaw, 2015). It is one of the
most produced and popular mushrooms speciesin Japan
and China, and its production quantity is very close to L.
edodes and F. velutipes (Gizaw, 2015).

The huge volume of different agricultural wastes pro-
duced after the harvesting and processing of agricultural
products has emerged as an important environmental
problem. These agricultural wastes are usually burned
or thrown into the environment. A total of 600 million
tons of waste (100 million tons of forest industry waste
and 500 million tons of agricultural waste) are generat-
ed every year and regarded as environmental pollution.
With such a high amount of waste, approximately 360
thousand tons of mushrooms can be produced. Cultured
mushroom species are saprotrophic, and wood logs have
been used in their cultivation as sawdust. However, new
environmental protection policies and their implemen-
tations safeguard and limit the use of forest products.
This situation pushes mushroom producers to find alter-
native substrate materials to wood (Meng et al. 2019).

In this study, it was aimed to culture P. nameko, which
is not yet produced in Tirkiye, in different agricultural
wastes generated in Turkiye in order to determine the
substrate mixtures that provide the best yield and quali-
ty, as well as to detect the ideal cultivation conditions of
P. nameko, aiming to establish a new income source for
local mushroom producers.

MATERIALS AND METHODS

This study was carried out at Prof. Dr. Saadet BUYUKA-
LACA tissue culture laboratory and in the mushroom
growing rooms of Cukurova University (Adana, Tirkiye)
between 2020 and 2021. P. nameko spawn was obtained
from a private company. In the experiments, oak saw-
dust, peanut waste, almond shell and wheat stalk were
used as agricultural wastes. In addition, wheat bran and
soy flour were added (Table 1).

Table 1. Growing mixtures content used in Pholiota nameko

production

Substrates Short names
2 oak sawdust + 1 wheat bran C
2 peanut waste + 1 wheat bran 01
1 oak sawdust + 1 peanut waste + 1 wheat 02
bran

2 almond shell + 1 wheat bran 03
1 oak sawdust + 1 almond shell + 1 wheat 04
bran

2 wheat stalk + 1 wheat bran 05
1 oak sawdust + 1 wheat stalk + 1 wheat bran 06

All of the substrates were crushed and were soaked in
the tap water filled containers until obtaining suitable
moisture (70%). After this step, pH adjustment of sub-
strates was performed with a pH meter. If the pH was not
appropriate, lime was added. Substrates were filled into
1 kg high temperature resistant polypropylene bags. The
bags were sterilized in the autoclave for 90 minutes at 1.2
atm pressure at 121°C. Following the cooling of the bags,
spawn inoculation was carried out in the sterile bench
using 25- 30 g spawn per bag.

After the inoculation process, the bags were transferred
to the mushroom growing rooms, which had 22+1°C
temperature and 70-80% humidity. With the develop-
ment of mycelia, the humidity was reduced to 18 +1°C.
With the observation of mushrooms’ development, the
ventilation of the room and the humidity level were kept
between 90-95% to keep the moisture safeguard the
moisture of substrates. Since P. nameko does not require
light for the development of mycelia, room lighting was
not performed at this stage. After observing the first
fruit bodies, room lighting was carried out for 12 hours
at 200 lux. With the completion of the mycelia develop-
ment, the bags were cut into 5 cm small openings with
the sterile scalpel to encourage the formation of mush-
rooms. During experiments, biological efficiency rate, to-
tal yield, mushroom weight, cap diameter and thickness,
stipe diameter and length, as well as dry matter content
were measured. In addition, pH and moisture analyzes of
substrates were carried out at three different periods: af-
ter sterilization, after mycelia development and after har-
vest. Cap diameter-thickness, stipe diameter and length
were measured (in mm) with a caliper in five samples.
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Total yield and mushroom weight were determined (in
g) on a scale. For dry matter amount, fresh samples were
weighed and dried at adjusted temperatures of 65°C un-
til their weight became constant. Then, the dried sam-
ples were weighed and the dry matter of all samples was
detected (in %). The biological efficiency rate was calcu-
lated according to Royse (1985).

This study was carried out according to the randomized
complete block design, with three repetitions and three
bags in each repetition. The collected data were analyzed
in the JMP statistical program. LSD test was performed
on the data where the difference is statistically signifi-
cant. In addition, JMP correlation analysis was applied to
the treatments thought to have a relationship.

RESULTS AND DISCUSSION

Mycelia development time, biological efficiency rate,
total yield and mushroom weight of Pholiota nameko
grown in different growing mixtures

Mycelia development was observed in all growing mix-
tures in this study and differences in mycelia develop-
ment times were found to be statistically significant
(Table 2). Mycelia development times ranged between
14.25 and 29.00 days. The fastest mycelia development
was observed in the control with 14.25 days and in O6
with 15.75 days. The slowest mycelia development was
recorded in O2 with 28 days and in O1 with 29 days (Ta-
ble 2). While oak sawdust in the growing mixtures posi-
tively affected mycelia development, peanut waste and
almond shell caused a delay. Mycelia development time
may vary depending on mushroom strains, spawn qual-
ity, environmental conditions of the mushroom growing
rooms and substrate characteristics (Sanchez, 2004). In
a study conducted by Rong et al. (2016), five different P.
nameko isolates were cultured in a growing mixture in-
cluding 60% cotton seed shell, 18% sawdust, 15% wheat
bran, 5% corn flour, 1% gypsum and 1% lime. As a result
of their study, while the highest mycelial growth rate was
obtained from the JZB2116005 isolate with 2.56+0.03
mm/g, the lowest mycelial growth rate was recorded in
the control JZB2116001 isolate with 2.34+0.01 mm/g.
Pholiota microspora was cultured in five different grow-
ing mixtures including poplar sawdust, corn stalk, wheat
bran, corn flour, soybean, gypsum and lime by Meng et al.
(2019). The highest mycelial development was observed
in T2 (38% poplar sawdust, 38% corn stalk, 15% wheat
bran, 5% corn flour, 2% soy flour, 1% gypsum-lime) and
T3 (19% poplar sawdust, 57% corn stalk, 15% wheat bran,
5% corn flour, 2% soy flour, 1% gypsum-lime) mixtures. In
a study by Hal et al. (2021), the effects of different grow-
ing mixtures on the yield and quality of G. lucidum were
tested. The spawn of G. lucidum was inoculated into eight
different growing mixtures and the mycelia development
time varied between 28.00 and 44.67 days. The shortest

time was observed in mixtures of oak sawdust-peanut
shell-wheat bran and vine pruning waste-wheat bran
with 28.00 days. Kara et al. (2021) investigated the effects
of six different growing mixtures on the yield and quality
of Grifola frondosa. Mycelia development time varied be-
tween 35.00 and 41.67 days. The fastest mycelia develop-
ment was determined in the mixture of oak sawdust and
wheat straw, with 35.00 days.

As mycelia development time, the biological efficiency
rate varies depending on the substrate mixtures, mush-
room strains and environmental conditions (Barreto et
al. 2008). In this study, the biological efficiency rate var-
ied between 20.02 (04) and 49.11 (O1) and it was found
to be statistically significant (Table 2). The highest bio-
logical efficiency rate was observed in O1 and was fol-
lowed by C and O4. Although the mycelia development
completed in 02, 03, O5 and 06, fructification could not
occur. Therefore, the biological efficiency rate could not
be determined. Gizaw (2015) tested six different grow-
ing mixtures for the cultivation of P. nameko. The highest
yield (797.33 g) and biological efficiency (53.27%) were
obtained from the mixture of eucalyptus sawdust and
wheat bran. This was followed by a mixture of 30% wheat
bran and cotton seed (732.33 g). The lowest average
yield (550.8 g) and biological activity rate (48.98%) were
obtained from the mixture of 10% wheat bran and Cordia
africana sawdust. Rong et al. (2016) inoculated five dif-
ferent Pholiota isolates into a substrate containing 60%
cottonseed hull, 18% sawdust, 15% wheat bran, 5% corn
flour, 1% gypsum and 1% lime. The highest biological
efficiency was obtained from JZB2116005 with 67.88%,
while the control JZB2116001 isolate had the lowest rate
with 41.35%. When some studies performed with dif-
ferent mushroom species were examined in terms of bio-
logical efficiency, it was found to be between 5.31% and
16.37% in G. lucidum (Hal et al. 2021), between 93.65%
in L. edodes (Baktemur et al.,, 2022), between 17.34%
and 44.86% in Pleurotus eryngii (Bastug, 2021), between
22.83% and 29.29% in G. frondosa (Kara et al. 2021).

The total yield of P. nameko cultivated on different sub-
strate mixtures was given in Table 2 (Figure 1). Yield val-
ues varied according to the substrate materials used. The
highest yield value was obtained from O1 with 216.26 g
kg™, followed by the control with 163.71 g kg and 04
with 88.96 g kg™. Fructification did not occur in 02, O3,
O5 and 06 mixtures. The highest yield was obtained from
the peanut waste and wheat bran mixture. It is observed
that the use of peanut waste, which is an important agri-
cultural product in the Cukurova region of Turkiye, has a
positive effect on the yield of P. nameko. In the mixtures
prepared using the wheat stalk, which is widely cultivat-
ed in the region, mycelia development has been fast,
but mushroom formation has not been realized. Meng
et al. (2019) determined differences between the yield
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values of P. microspora in five growing mixtures, includ-
ing poplar sawdust, corn stalk, wheat bran, corn flour,
soy flour and gypsum at different ratios. When the total
yield values were compared, the highest yield values
were obtained from T2 (38% poplar sawdust, 38% corn
stalk, 15% wheat bran, 5% corn flour, 2% soy flour, 1%
gypsum-lime) with 275.66 g and T3 (19% poplar sawdust,
57% corn stalk, 15% wheat bran, 5% corn flour, 2% soy
flour, 1% gypsum-lime) with 255.3 g. The yield was found
to be between 25.00 and 68.44 g kg™ in nine different
growing mixtures, including oak-poplar-beech sawdust,
wheat, bran and paddy at different ratios in G. lucidum
by Erkel (2009). In another study, the average yield of P
ostreatus and P. florida was reported to be between 27.0
and 42.0 g 100 g and 28.3 and 34.0 g 100 g™, respec-
tively (Kirbag and Korkmaz, 2013). In a study carried out
by Baktemur et al. (2022), the average yield values varied
between 55.99 and 299.59 g kg-1. Among the substrates,
the highest yield was found in the mixture of oak saw-
dust, wheat stalk and wheat bran with 299.59 g kg™. Hal
et al. (2021) found the highest and lowest yield values
in corncob-bran mixture and control oak sawdust with
66.58 g kg and 25.32 g kg™ respectively, in G. lucidum.
In a study performed by Kara et al. (2021), it was report-
ed that the average yield of G. frondosa varied between
124.82 and 55.02 g kg™.

Figure 1. Pholiota nameko obtained from this study

In Table 2, the mushroom weight of P. nameko cultivated
on different growing mixtures is presented. Differences
between mixtures were found to be statistically signif-
icant. There was no statistical difference between the
weight of mushrooms obtained from O1 (16.30 g) and
04 (16.66 g) and the highest weight was obtained from
these two mixtures. It was followed by the control group
with 11.93 g. Yen (2008) reported that the average mush-
room weight of G. lucidum isolates in different sawdust
mixtures was between 11.38 g and 15.16 g. Yakupoglu
and Peksen (2011) stated that the average mushroom
weight of G. lucidum varies between 7.99 g and 31.19 g.
The average mushroom weight was 21.21 g in P. ostreatus
and 16.73 g in P. sajor-caju (Kurt, 2008) and was between
10.14 and 39.47 g in L. edodes (S6zbir, 2014). In a study
conducted by Ranjbar et al. (2017), the highest mush-
room weight of L. edodes was detected in the mixture
with rice bran as 33.51 g. Baktemur et al. (2022) reported
that the mushroom weight in L. edodes varied between
33.52 and 14.98. Kara et al. (2021) determined the maxi-
mum and minimum mushroom weight in E5 and E4 mix-
tures as 33.92 g and 17.26 g respectively, in G. frondosa.

Table 2. Mycelia development time (days), biological efficiency
rate (%), total yield (g kg™') and mushroom weight (g) of Pholio-
ta nameko cultivated in different growing mixtures

Growing Mycelia Biological Total Mushroom
mixtures developmentefficiency . Id weight
time rate yie
C 14.25D 38318 163.71 B 11.93B
o1 28.00 A 49.11 A 216.26 A 16.30 A
02 29.00 A = = =
03 24508 = = =
04 24758 20.02C 88.96 C 16.66 A
05 17.75C = =
06 15.75CD - -
2.62 8.12 35.47 2.71

1. The statistical differences between the averages shown in separate
letters in the same column were found to be significant.

2.N.S. Not Significant; *. P<0.05. **p < 0.01. ***p < 0.001

Dry matter amount, cap diameter-thickness and
stipe diameter-lenght of Pholiota nameko grown in
different growing mixtures

The amount of dry matter of the P. nameko cultivated in
different mixtures is given in Table 3. Differences between
the mixtures in terms of the amount of dry matter were
found to be statistically significant. The highest amount
of dry matter was obtained from the 04 (12.23%), fol-
lowed by C (10.31%) and O1 (10.67%) and there was no
statistical difference between these two mixtures. In a
study carried out by Baktemur et al. (2021), it was found
that the average amount of dry matter varies between
8.59% and 11.65 % in L. edodes. The highest amount of
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dry matter was obtained from the mixture of peanut
shell and wheat bran with 11.65%. This was followed by
the mixture of oak sawdust, corncob and wheat bran
(11.21%) and the mixture of oak sawdust, vine pruning
waste and wheat bran (10.99%). Kara et al. (2021) report-
ed that the amount of dry matter of G. frondosa ranged
from 13.57% to 14.79%.

The cap diameter-thickness, stipe diameter and length of
the P. nameko samples which were cultivated in growing
mixtures prepared by mixing different substrates at dif-
ferent ratios, were measured with a caliper and recorded
in mm. It was determined that there was a statistically
significant difference between these values (Table 3). It
was observed that the cap diameter of the mushroom
samples (68.04 mm) obtained from the O1 was larger.
The cap diameter value of the mushrooms obtained
from C (41.22 mm) and 04 (41.47 mm) was statistical-
ly in the same group. Yakupoglu and Peksen (2011) re-
ported that the cap diameter of G. lucidum was between
42.8 mm and 84.5 mm. Atila (2020) stated that the cap
diameter of G. lucidum was between 58.0 and 92.4 mm.
The average cap diameter value of L. edodes ranged from
45.36 to 61.33 mm and the highest cap diameter value
was obtained from the mixture of vine pruning waste
and wheat bran as 61.33 mm (Baktemur et al. 2022).

There was no statistically significant difference between
01 (68.04 mm) and O4 (10.21 mm) for the cap thickness
parameter, and the highest values were obtained from
these mixtures. The cap thickness of the mushrooms ob-
tained from the control group was lower. Veena and Pan-
dey (2011) reported that the average cap thickness of G.
lucidum varies between 6.9 and 8.1 mm. Hal et al. (2021)
found that average cap thickness ranged from 8.68 to
10.24 in G. lucidum and the highest result was obtained
from a mixture of corncob and wheat bran.

The highest stipe diameter was obtained from C (23.18
mm). This was followed by O1 (13.74 mm) and O4 (12.68
mm), respectively. It has been reported that the average
stipe diameter value varies between 8.89 and 27.24 mm
(Baktemur et al., 2022). For the stipe length, C (48.89) and
01 (51.67) were statistically in the same group. Average
stipe length value changed between 21.31 and 49.11
mm in L. edodes cultured different growing mixtures
(Baktemur et al., 2022). While the highest stipe length
was obtained from a mixture of wheat stalk and wheat
bran with 63.28 mm, the shortest value was recorded in
the mixture of oak sawdust and wheat bran with 40.49
mm in P. eryngii by Bastug (2021).

Table 3. Dry matter amount (%), cap diameter-thickness (mm)
and stipe diameter-lenght (mm) of Pholiota nameko cultivated
in different growing mixtures

Growing Dry Cap Cap Stipe Stipe

mixtures matter diameter thickness diameter lenght
amount

K 10.31B 41.22B 897B 23.18 A 48.89 AB

o1 10.67B 68.04A 1061A 13.74B 51.67A

04 1223 A 4147B 10.21 A 1268B 37.07B
LSD***= SD***=| SD***=| SD***=| SD***=
0.52 11.94 1.06 4.26 14.37

pH values of Pholiota nameko grown in different
growing mixtures

The pH values of the growing mixtures used in P. nameko
cultivation at three different periods are given in Table
4. The differences between the period average and the
mixture x period interaction were found to be statisti-
cally significant, however, the mixture average was not
statistically significant. Since the mushroom formation
was not be provided from 03, O5 and O6 mixtures and
infection problems in A4 after harvest, pH analysis could
not performed in these mixtures.

The relationship between the mixture x period interac-
tion was found to be important and the highest pH value
was recorded in O1 and O2 as 8.33 and 8.44, and 8.44,
respectively, at the after harvest period. The lowest pH
value was determined in the control group at the af-
ter harvest period as 5.97. The average pH value of the
mixtures has been statistically in the same group. In the
analyses performed at different periods (after steriliza-
tion, after mycelia development and after harvest), there
were statistical differences between the periods. There
were no significant differences between the periods after
sterilization and after mycelia development. Yakupoglu
and Peksen (2011) reported that the pH values of the
mixtures prepared using wood chips in G. lucidum were
reported between 5.80 and 7.35, and they ranged from
5.70 to 7.05 in the mixture prepared using wood-chip.
Atila (2020) found that the pH value of G. lucidum was
between 4.43 and 6.42. Zadrazil (1978) stated that when
pH value was higher than 8 and less than 4, the develop-
ment of Pleurotus species is prevented and development
of mycelia is slow in acidic mixtures (pH = 4) is slow. Sun
and Yu (1989) determined that the mycelia of P. sapidus
developed well in mixtures having pH 5.4-6.0 (KigU-
komuzlu and Peksen, 2005). Ozcelik and Peksen (2006)
reported that pH of L. edodes ranged between 6.65 and
7.08. Adenipekun and Oklelade (2012) determined that
the change in pH value may be associated with the pres-
ence of metabolic waste products in the mixture and the
increase in amino nitrogen content. Kara et al. (2021) re-
ported the most appropriate pH range for the cultivation
of G. frondosa was between 5.20 and 5.45.
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Table 4. pH values of Pholiota nameko grown in different
growing mixtures at different periods

Table 5. Moisture content of Pholiota nameko grown in
different growing mixtures at different periods (%)

Growing Periods Growing Periods
mixtures mixtures
After After mycelia After Mean After After mycelia After Mean
sterilization development harvest sterilization development harvest
C 6.12 hi 5.971 6.57 f 6.22 C 64.50 de 64.84 de 59.99fg 63.11
01 7.50b 7.15c 8.33a 7.66 01 68.21 bcd 7246 a 6294 ef 67.87
02 6.98 cd 7.22c¢ 844 a 7.55 02 63.43 ef 65.76 cde 7046 ab 66.55
03 6.62 ef 772b - 478 03 48.28 h 47.20h - 31.83
04 6.29 gh 7.64b = 4.64 04 57179 5792¢ = 38.36
0O5 6.44fg 714 cd = 4.53 05 70.80 ab 70.25 ab = 47.02
06 6.87 de 7.08 cd = 4.65 06 70.9 ab 69.36 abc = 46.77
Mean 6.67 A 713 A 3.33B Mean 63.33A 63.97 A 27.63B

LSDperiod*=0.11, LSDmixture=0.D., LSDperiodxmixture***=0.02

Moisture content of Pholiota nameko grown in differ-
ent growing mixtures at different periods

Variance analysis was performed at three different pe-
riods in terms of the moisture content of the mixtures.
Statistically significant differences have been deter-
mined in the mixture, period and their interaction. The
highest moisture was recorded in O1 at after mycelia
development period with 72.46 %. The lowest moisture
content was obtained from O3 at after sterilization pe-
riod (48.28%) and at after mycelia development period
(47.20%). There was no statistically significant difference
between after the sterilization period (63.33 %) and after
mycelia development time (63.97%).

In a study conducted on L. edodes, the amount of mois-
ture of the growing mixtures during the cultivation was
examined. During the development, it was determined
that the amount of moisture in the mixtures was main-
tained. The moisture amount was detected between
92.00 % and 93.85 % at the beginning of the study. It
ranged from 90.90% to 95.44% at the fructification peri-
od (Morais et al. 2000). In P. eryngii, the highest and low-
est moisture levels were determined at after sterilization
period with 67.27% and after harvest period with 65.03%,
respectively (Bastug et al. 2021). The highest moisture
was recorded in the mixture of poplar sawdust and
wheat bran with 72.10% and it was followed by wheat
stalk and wheat bran mixture (71.12%) and oak sawdust,
wheat stalk and wheat bran mixture (69.22%) (Baktemur
et al. 2022). In G. frondosa, mixture x time interaction was
found to be important and the highest amount of mois-
ture was determined in E4 with 82.22% at after harvest
period. The lowest value detected in E5 (67.12%) after
sterilization period.

LSDperiod**= 1.62, LSDmixtures= O.D., LSDperiodxmixture***= 4.28

CONCLUSION

During the study, many parameters were investigated to
reveal the effects of the different substrate mixtures on
the yield and quality of P. nameko mushroom. Although
mycelia development was completed in all mixtures
used, fructufication was observed in C, O1 and O4 mix-
tures. Since peanut is one of the main products of the
Cukurova Region of Tiirkiye, it is very important that pea-
nut waste can be used in mushroom cultivation in the
region. It is recommended to try new substrates with
peanut waste at different ratios. The wastes of wheat,
which is intensively cultivated in the region, played an
important role in shortening the period of mycelial de-
velopment. It is also recommended to try new mixtures
experiments based on wheat straw with different mate-
rials.

COMPLIANCE WITH ETHICAL STANDARDS

Conflict of interest

The authors declared that for this research article, they
have no actual, potential or perceived conflict of interest.
Author contribution

The contribution of the authors to the present study is
equal. All the authors read and approved the final manu-
script. All the authors verify that the Text, Figures, and Ta-
bles are original and that they have not been published
before.

Ethical approval

Ethics committee approval is not required.

Funding

This study was financially supported by Cukurova Uni-
versity Scientific Research Projects Coordinating Office
(Project code: FYL-2020-12798).

Data availability

Not applicable.

Consent for publication

Not applicable.



Int J Agric Environ Food Sci 2022; 6(4): 537-544

Dasdelen et al. Effects of different agricultural wastes

Acknowledgements

Authors are thankful to to Cukurova University Scientific
Research Projects Coordinating Office (Project code: FYL-
2020-12798) for supporting this study financially and Syl-
van Cultivating Excellence for P. nameko spawn.

REFERENCES

Adenipekun, C.0., Okunlade, O.A. (2012). Biodegradation of rat-
tan wood and maize stovers by Pleurotus ostreatus. Nature
and Science, 10(5), 49-57. [Google Scholar]

Atila, F. (2020). Comparative study on the mycelial growth and
yield of Ganoderma lucidum (Curt.: Fr.) Karst. on different
lignocellulosic wastes. Acta Ecologica Sinica, 40,153-157.
[CrossRef]

Baktemur, G,, Kara, E., Yarar, M., Yilmaz, N., Agcam, E., Akyildiz,
A., Taskin, H. (2022). Yield, quality and enzyme activity of
shiitake mushroom (Lentinula edodes) grown on different
agricultural wastes. Notulae Botanicae Horti Agrobotanici
Cluj- Napoca, 50 (1), 12553. [CrossRef]

Barreto, S.M., Lopez, M.V,, Levin, L. (2008). Effect of culture pa-
rameters on the production of the edible mushroom Gri-
fola frondosa (maitake) in tropical weathers. World Journal
of Microbiology and Biotechnology, 24, 1361-1366. [Cross-
Ref]

Bastug, G. (2021). Effect of Different Agricultural Wastes on
Yield and Quality in Cultivation of Pleurotus eryngii. Msc
Thesis, Cukurova University, Faculty of Agriculture, Adana,
Turkiye, 69 p.

Chang, S.T., Miles P.G. (2004). Mushrooms. Cultivation, nutri-
tional value, medicinal effect, and environmental impact.
CRC Press, Boca Raton. [CrossRef]

Eren, E., Peksen, A. (2016). Status and Future Outlook of Culti-
vated Mushroom Sector in Turkey. Turkish Journal of Ag-
riculture-Food Science And Technology, 4(3), 189-196.
[CrossRef]

Erkel, E.I. (2009). The effect of different substrate mediums on
yield of Ganoderma lucidum (Fr.) Karst. Journal of Food Ag-
riculture and Environment, 77(3), 841-844. [Google Schol-
ar]

Gizaw, B. (2015). Cultivation and yield performance of Pholio-
ta nameko on different agro industrial wastes. Academia
Journal of Food Research, 3(3), 032-042. [Google Scholar]

Hal, Y.B., Yarar, M., Kara, E., Baktemur, G., Tagkin, H. (2021). Farkli
Tarnimsal Atiklarin Ganoderma lucidum Yetistiriciliginde Ver-
im ve Kalite Uzerine Etkisi. Cukurova Tarim ve Gida Bilimleri
Dergisi, 36(2), 275-288. (in Turkish) [Google Scholar]

Kacar, B. (1972). Bitki ve Topragin Kimyasal Analizleri, Il. Bitki
Analizleri. Ankara Universitesi Ziraat Fakiiltesi Yayinlari, No:
453, Ankara. (in Turkish)

Kara, E., Baktemur, Yarar, M., Taskin, H. (2021). Effect of differ-
ent growing substrates on yield and quality in cultivation
of maitake (Grifola frondosa) mushroom. Akademik Ziraat
Dergisi, 10(2), 201-218. [CrossRef]

Kirbag, S., Korkmaz, V. (2013). The Effect of Cellulosic Wastes on

the Growth and Yield Performance of Pleurotus spp. Artvin
Coruh University Journal of Forestry Faculty, 14(2), 239-
244, [Google Scholar]

Kurt, S. (2008). The Possibility of Using Different Agricultural
Wastes in Oyster Mushroom (Pleurotus ostreatus, Pleurotus
sajor-caju) Cultivation. PhD Thesis, Cukurova University,
Adana, Tirkiye, 212 p.

Kuglikomuzluy, B., Peksen, A. (2005). Effects of Substrate Weights
on Yield and Quality of Pleurotus Mushroom Species. Jour-
nal of Faculty of Agriculture OMU, 20(3), 64-71.

Li, H., Zhang, M., Ma, G. (2010). Hypolipidemic effect of the
polysaccharide from Pholiota nameko. Nutrition, 26(5),
556-562. [CrossRef]

Matilla, P, Salo-Vaananen, P, Konko, K., Aro, H., and Jalava, T.
(2002). Basic Composition and Amino Acid Contents of
Mushrooms Cultivated in Finland. J. Agric. Food Chem.,
50(22): 6419-6422. [CrossRef]

Meng, L., Fu, Y., Li, D., Sun, X, Chen, Y., Li, X., Shuai X, Xiao L, Li
C, Song B, Li, Y. (2019). Effects of corn stalk cultivation sub-
strate on the growth of the slippery mushroom (Pholiota
microspora). RSC Advances, 9(10): 5347-5353. [CrossRef]
doi: 10.1039/c8ra10627d

Morais, M.H., Ramos, A.C., Matos, N., Oliveira, E.J.S. (2000). Note.
Production of shiitake mushroom (Lentinus edodes) on lig-
nocellulosic residues. Food Science And Technology Inter-
national, 6(2): 123-128. [CrossRef]

Ozcelik, E., Peksen, A. (2006). The effects of different substrates
prepared by hazelnut husk on yield and some mushroom
properties in Lentinus edodes. Journal of Faculty of Agricul-
ture OMU, 21(1), 65-70.

Ranjbar, M.E., Olfati, J.A.,, Amani, M. (2017). Influence of en-
riched soaking water on shiitake (Lentinus edodes (Berk.)
Singer) mushroom yield and properties. Acta Agriculturae
Slovenica, 109(3), 555-560. [Google Scholar]

Rong, C.B,, Song, S., Niu, Y.R,, Xu, F, Liu, Y., Zhao, S., Wang, S.X.
(2016). Selection of a highly productive strain of Pholiota
adiposa. Mycosphere, 7(2), 226-235.

Royse, D.J. (1985). Effect of spawn run time and substrate nutri-
tion on yield and size of the shiitake mushroom. Mycolo-
gia, 77 (5), 756-762. [CrossRef]

Sanchez, C. (2004). Modern aspects of mushroom culture tech-
nology. Applied Microbiology and Biotechnology, 64(6),
756-62. [CrossRef]

Sozbir, G.D. (2014). The effects of different additive substance
on yield, lentinan and chemical composition of Lentinus
edodes (shiitake). PhD Thesis, Kahramanmaras Stcii imam
University, Kahramanmaras, Turkiye, 175 p.

Sun, PJ., Yu, J.J. (1989). The cultivation of Pleurotus mushrooms
on unsterilized substrates in the feeld. Mushroom Science.
Part Il. Proceedings of the twelfth international congress
on the science and cultivation of edible fungi. September
1987, Brauncshweig, Germany. International Society for
Mushroom Science, 219-228.

Taskin, H., Blyikalaca, S. (2017). Minimally Processed Mush-
rooms. In: Minimally Processed Refrigerated Fruits and

543


https://www.researchgate.net/profile/Co-Adenipekun/publication/257996436_Effect_of_Pleurotus_tuber-regium_Singer_on_degradation_of_wood_and_maize_stovers/links/551935ba0cf21b5da3b7d812/Effect-of-Pleurotus-tuber-regium-Singer-on-degradation-of-wood-and-maize-stovers.pdf
https://doi.org/10.1016/j.chnaes.2018.11.007
https://doi.org/10.15835/nbha50112553 
https://doi.org/10.1007/s11274-007-9616-z
https://doi.org/10.1007/s11274-007-9616-z
https://doi.org/10.1201/9780203492086
https://doi.org/10.24925/turjaf.v4i3.189-196.595
https://pubag.nal.usda.gov/catalog/774795
https://pubag.nal.usda.gov/catalog/774795
http://thesisbank.jhia.ac.ke/5452/
https://dergipark.org.tr/en/pub/cutarim/issue/67814/1014781
https://doi.org/10.29278/azd.831748
http://ofd.artvin.edu.tr/en/download/article-file/25853
https://doi.org/10.1016/j.nut.2009.06.009
https://doi.org/10.1021/jf020608m
https://doi.org/10.1177/108201320000600206
http://ojs.aas.bf.uni-lj.si/index.php/AAS/article/view/512
https://doi.org/10.1080/00275514.1985.12025163
https://doi.org/10.1007/s00253-004-1569-7

544

Dasdelen et al. Effects of different agricultural wastes

Int J Agric Environ Food Sci 2022; 6(4): 537-544

Vegetables (Yildiz, F, Wiley, R., editors). Food Engineering
Series. Springer, Boston, MA. [Google Scholar]

TUIK, (2021). Turkish Statistical Instiyute. [URL]

Veena, S.S., Pandey, M. (2011) Paddy straw as a substrate for the
cultivation of Lingzhi or Reishi medicinal mushroom, Gan-
oderma lucidum (W.Curt.:Fr.) P. Karst. in India. International
Journal of Medicinal Mushrooms, 13(4):397-400. [Google
Scholar]

Yakupoglu, G., Peksen, A. (2011). Influence of Particle Size and
Different Substrates Containing Tea Waste on Yield and
Some Morphological Characters of Ganoderma lucidum
Mushroom. Ekoloji, 20(78), 41-47. [Google Scholar]

Yen, F. (2008) Comparision of mycelia growth, yield and some

quality properties of different Ganoderma lucisum sp.
Strain grown in liquid and solid growth medium. Msc The-
sis, Cukurova University, Adana, Tirkiye, 51 p.

Zadrazil, F. (1978). Cultivation of Pleurotus. In: The biology and
cultivation of edible mushrooms (Chang, S.T., Hayes, W.A,,
editors), Academic Press, New York, pp. 521-557.

Zhu, G., Hayashi, M., Shimomura, N., Yamaguchi, T., Aimi, T.
(2016). Expression of aglucosidase duringmorphological
differentiation in the basidiomycetous fungus Pholiota
microspora. Journal of Basic Microbiology, 56, 1036-1045.
[CrossRef]


https://link.springer.com/chapter/10.1007/978-1-4939-7018-6_12
https://data.tuik.gov.tr/
https://www.dl.begellhouse.com/journals/708ae68d64b17c52,7157a84928f91612,52ba0f7c0d0f5c9f.html
https://www.dl.begellhouse.com/journals/708ae68d64b17c52,7157a84928f91612,52ba0f7c0d0f5c9f.html
https://www.cabdirect.org/cabdirect/abstract/20113229290
https://doi.org/10.1002/jobm.201500752

