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ABSTRACT: This study was conducted during the period from
2008-2009 in Mushroom Research Laboratory, Horticulture
Department Faculty Of Agriculture, Zagazig University to determine
the suitable media and their mixtures that enhance the yield and its
components as well as fruit bodies quality of ¢yster mushroom. The
organic substrate used for the cultivation of mushroom were rice
straw, clover hay and sugarcanc bagasse each was used alone or in
binary mixtures; viz., 1:1, 3:1, 1:3 (w/w) as dry weight bases.

The obtained results showed that, the highest values of both
average cluster weight (gm) total fresh mushroom yield/bag, and
biological efficiency were obtained when mushroom cultivated on
rice straw alone, rice straw +clover hay (3:1, w/w) and rice straw +
sugarcane bagasse (3:1, w/w).Whereas, the maximum early
yield/total yield percentage was obtained when mushroom was
grown on clover hay medium alone.

On the contrary, cultivation of mushroom on sole clover hay
medium produced the lowest number of clusters per bag followed by
clover hay medium + sugarcane bagasse medium (3: [,w/w) and
rice straw + clover hay medium (1: 3,w/w).

On the other hand, the obtained results indicated that the highest
protein and phosphorus percentages in fruit bodies of mushroom
were recorded when it was grown on clover hay medium alone,
clover hay + sugarcane bagasse medium (3: 1,w/w) and rice straw +
clover hay (1: 3,w/w). Cultivation oyster mushroom on sole
sugarcane bagasse medium and on rice straw+ sugarcane bagasse as
medium gave the lowest value of potassium percentage in fruit
bodies.
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INTRODUCTION

There are at least 12,000
species of fungi that can be
considered mushrooms, with at
least 2000 species showing various
degrees of edibility. Furthermore,
over 200 species have been
collected from the wild and used
for wvarious traditional medical
purposes. About 35 mushroom
specics have been cultivated
commercially, and of these, around
20 were cultivated on an industrial
scale (DUndar and Yildiz, 2009).

The genus Pleurotus (oyster
mushroom) comprises about 40
species (Jose and Japnardhanan,
2000) They are ubiquitous, being
found in both temperate and
tropical parts of the world, and are
now considered to be the second
most important cultivated
mushroom in the world. Oyster

mushroom belongs to class:
Basidiomyceles: subclass;
Holobasidiomycetidae, order;
polyporales.

Cultivation of oyster mushroom
is became more popular through
the world and had many
advantages comparing with other
cultures because of their ability to

grow in a wide range of
temperature  its  highly labor
intensive, short duration crop life
cycle and land saving beside to
using the agricultural wastes as a
medium for it’s growth (Moda et
al., 2005).

For both spawn running and
fruit body development lignin and
cellulose  materials such as
corncobs, all cereal straw, wood
shaving, saw dust and vegetable
wastes, as well as food industry
wastes are sufficient (Yildiz and
Ertckin, 1996). Moreover it has
been reported that mushrooms can
grow on cotton wastes, dried
chopped maize straw, used ftca
leaves, rice straw, sugarcane
bagasse new sprint and sawdust
(Banjo ef al., 2004).

Cultivation  of  saprophytic
edible mushrooms may be the only
currently economical biotechnology
for lignocelluloses organic wastes
recycling  that  combine  the
production of protein rich food
with the reduction of environmental
pollution (Obodai er al., 2003).

The use of different types of
substrates by fungus could be
depend on its capacity to secrete
enzymes like cellulase,
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hemicellulases and  ligninase,
releasing nutrients for its growth
(Mata et al., 2001).

According to Zanetti and Ronal
{1997), if on the one hand the low
content of nitrogen decreased
productivity, on the other hand
high content of this nutrient
negatively affected the production
of fruit bodies where there is an
optimum concentration of nitrogen
to mycelia phase and production.

Many investigators evaluated
Pleurotus sp yield when grown on
different substrate and its mixtures.
In this connection Singh ef al.
(1995); Deka et al. (1994) and
Khattab (2000) concluded that
using rice straw recorded higher
yield, higher biological efficiency
more than to clover hay substrate.
In addition Martinez-Carrera et al.
(1990). Reported that growth and
biological efficiency of oyster
mushroom on sugarcane bagasse
alone were low, but they increased
when that medium was mixed with
barley straw (1:1, W/W). Also,
Kurt and buyukalaca (2010) found
negative  correlation  between
mushroom yield of Pleurotus and
C/N  ratio. The decrement in
mushroom yield might be due to
the excess of nitrogen in the initial
substrate which affected
degredation of lignin and may

hay and
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prevent the mycelium from
developing (Donini ez al., 2009).

On the other hand, the highest
protein and carbohydrate
percentage in  mushroom fruit
bodies were recorded with clover
sugarcane  bagasse,
respectively (Khattab, 2000).

This study aimed to evaluate the
cultivation of oyster mushroom on
different substrates and their
mixtures that enhance the yield
and its components, fruit bodies
quality of oyster mushroom and its
relation to the raw media contents
of the major nutrients especially
nitrogen, protein, and C/N ratio.

MATERIALS AND
METHODS

This work was carried out in
Mushroom Research Laboratory
(MRI.), Horticulture Department,
Faculty of Agriculture, Zagazig
University, during the period from
2008 to 2009. To determine the
suitable  substrate and their
mixtures that enhanced the vield
and its components as well as fruit
body's quality of oyster mushroom.

This  experiment included
twelve treatments as follows:

1.Rice straw
2.Clover hay
3.Sugarcane bagasse
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4. Rice  straw+ clover hay
(1:1,w/w)

5.Rice straw + sugarcane bagasse
(1:1, w/w)

6.Sugarcane bagasset+ clover hay
(1:1, w/w)

7. Rice straw+ clover hay (3:1, w/w)
8.Rice straw+ sugarcane bagasse

(3:1, wiw)
9.Sugarcane bagasse+ clover hay
3:1, wiw)
10.Rice straw + clover hay
(1:3,w/w)
11.Rice straw +  sugarcane

bagasse (1:3, w/w)
12. Sugarcane bagasse + clover
hay (1:3, w/w)

These treatments were arranged
in a randomized complete block
design system with three replicates
and each replicate consists of two
polyethylene bags.

Preparation of  Organic

substrates

All organic substrates (clover
hay, sugarcane bagasse and rice
straw) were chopped into pieces
(15-20 c¢m) and one kg of dry
substrates  were  picked in
perforated bags and soaked in
waterfor 3, 6 and 9 thours,
respectively and left to drain the
C¢XCeSss water. :

The substrates and their
mixtures were pasteurized in life
steam systemn at 80 — 90 “C for 6-8

Avrisha, ef al.

hours. The pasteurized substrates
were Jeft to reach the room
temperature (Zadrazil, 1978).

Spawning

After complete pasteurization
process, the substrates were
packed in four layers into
polyethylene bags (60 cm depth x
40 cm diameter). Every bag
contains 1 kg dry substrate (about
3 kg wet substrate with 70-75%
moisture content) and the spawn
were distributed over each layer
10-15 em thickness at the rate of
5% this equal to about 150 gm
spawn/bag.  Pleurotus  florida
(strain 238) was obtained from the
Institute of Food Technology —
Giza -Egypt.

Mycelial Growth

The polyethylene bags were
transferred to incubation room at
temperature  25°C+3  with less
ventilation and darkness till full
colonization (about two weeks).

Polyethylene bags were then
pinned  and  transferred  to
production room, where the

temperature was 20°C + 3 and a
relative humidity was maintain to
about 80-90% using a foggy
systemnl.

The polyethylene bags werce
perforated to have enough aeration
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needed for fungal growth. The
holes were mad by using sterilized
glass bar with lcm diameter and
were distributed as 5 cm between
each others (about 50 holes /bag).

Data Recorded
Growth characters

Two oyster mushroom clusters
were taken from each treatment of
the first flush (first 15 days) and
the following data were recorded:

1. Cap weight (g)

2. Stipe weight (g)

3. Stipe diameter (cm)

4. Cap diameter {cm)
Yield and its components

At suitable harvesting stage, all
clusters were harvested and the
following data were recorded:

1. Number of clusters / bag

2. Early yield/total yield ratio (%)
3. Total fresh vield /bag (g)

4. Average of cluster weight (g)
5. Biological efficiency.

It was defined as percentage of
the fresh weight of harvested
mushroom over the dry weight of
substrate as explained by Zervakis
and Balis (1992).

6. Bioconversation ratio,

It was defined as the grams of
dry mushrooms produced per 100
gm of dry substrate used (DUndar
and Yildiz, 2009).

~ 7. Number of days
spawning to first harvest.

from

Chemical constituents

Sample of 100 gm fruit bodies
from each replicate as well as
samples of 200 gm from all studied
substrates before spawning and
after harvesting, were taken, then
dried in oven at 70°C till constant
weight. The dried materials were
grinded to a fine powder for the
following chemical analysis.

Minerals determination

N, P and K was determined in
mushroom fruit bodies and the
substrates before spawning and at

the end of the experiment
according to the methods
advocated by Bremner and
Mulvancy (1982), Olsen and
Sommers (1982) and Jackson
(1970), respectively.

Crude protein (%)

It was determined in the dried
fruit bodies as nitrogen content and
muiltiplied by 4.38 to convert it to
equivalent protein content
(Fujihara et af., 1995).
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Total carbohydrates (%)

It was determined following the
method described by {Dubois et
al, 1956).

Carbon (%)
It was determined in the
substrates before spawning

according to the method described
by (Jackson, 1970).

Statistical analysis

The obtained data werc
subjected to statistical analysis of
variance according to Snedecor
and Cochran (1982), and means
separation were done according to
Duncan (1958).

RESULTS AND
DISCUSSION

Effect of Some Organic
substrates and their Mixtures
on Growth Characters of
Mushroom Fruit Bodies

The obtained results as shown
in Table 1 exhibited the effect of
different organic substrates and
their mixtures on the growth
characters of oyster mushroom in
both seasons of study.

It is quite clear from such
results that, the highest values of
stipe diameter was more distinct
by growing mushroom on rice
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straw -+ clover hay (1:1, w/w)
followed by rice straw + clover
hay (1:3, w/w), then rice straw +
sugarcane  bagasse  (l:1,w/w),
while the minimum stipe diameter
of fruit bodies was produced with
rice straw + sugarcane bagasse
(1:3,w/w).

It is clear from data in Table 1
that the highest cap diameter was
obtained when mushroom was
grown on rice straw+t sugarcanc
bagasse (1:1,w/w) followed by rice
straw + clover hay (1:1,w/w),
clover hay + sugarcane bapasse
(1:1,w/w) and clover hay +
sugarcane  bagasse  (3:1,w/w)
without  significant differences
between them on the same
characters described above.
Moreover, the least treatment was
rice straw + sugarcane bagass
(1:3,w/w).

Generally, it is evident from
Table 1 that using rice straw -+
clover hay (l:1,w/w), and rice
straw -+  sugarcane  bagasse
(1:1,w/w) being the most effective
and favorable treatments that
recorded the maximum values of
cap diamecter in the two growing
seasons of study with regards to
stipe weight, the obtained results in
Table 1 also revealed the
maximum values in this respect by
using sole clover hay (6.83)



Table 1. Effect of some organic substrates and their mixtures on growth characters of mushroom

fruit bodies

Treatments Stipe diameter

Cap diameter

(cm) (cm) Cap weight (g) Stipe weight {(g)
Ist an lst znd 1st 2nd lst 2nd

Season  scason season season season scason season  season
Substrate (w/w
R.S. 1.48¢cd 154bc 751cd 798a b 16.10 ab 414 b 647 ab
C.H. 1.48cd 1.35d 7.60cd 8.15a 823 ¢ 833 d 658 a 7.08a
S.B. 1.35de 1.28d 7.49cd 776a 1379 b 14.51 be 1.83 ¢ 3.90 bed
RS.+CH(I:1) 1.75a 17l a 824b 838a 18.60 a 18.17 a 477 ab 5.14 abc
RS.+S8.B.(1:1) 1.62abc 1.61 ab 894a 86la 18.17 a 1534 abc  3.81 bc 6.40 ab
CH+SB.(1:1) 1.64ab 158ab 8.03bc 835a 1485 b 16.08 ab 3.89 bec 2.99 cd
RSAHCH.(3:1) 1.57bc 1.60ab 7.53cd B.65a 1518 b 1551 abc  3.61 bc 3.10 cd
RS.+SB.(3:1) 1.26e 141 cd 729d 8.06a 1318 b 1553 abc 381 be 2.06d
CHASB.(3:1) 1.57bc 1.57ab 80lbc 8S5%a 1377 b 1301 ¢ 3.86 bc 686 a
RSACH.(1:3) l.6dab 1.70a  7.81bcd 8.01a 13.07 b 14.85 be 3.54 bc 5.70 abc
R.S.+8.B. (1:3) 1.28e 127d 7.49cd 7.67a 1512 b 16.94 ab 299 bc 3.55 cd
CH.+S8.B.(1:3) 1.35de 140cd 7.20d 8.08a 13.14 b 1535abc  2.73 be 3.62 cd

R.S.: Rice straw; C.H.: Clover Hay; S.B.: Sugarcane bagasses, w/w: weight/ weight.

Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance
according to Duncan's multiple range test.
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- followed by clover hay +
sugarcane  bagasse  (3:1,w/w),

(5.36) respectively, (average of
two seasons of study).

Similar results were found by
Farrag (1993) who reportedd that,
rice straw was the best substrate
for increasing cluster weight of
pleurotus  sp. Hosni (1996) and
Khattab (2000) came to similar
results regarding fruit body weight
and cap weight.

In this connection, Radwan
(2005) reported that thc highest
stipe weight, cap diameter and cap
weight of mushroom fruit bodies
were obtained when mushroom
cultivated on rice straw compared
to other tested substrates, i.e.,
sugarcane bagasse and Bermuda
grass.

Number of Days Till First
Flush, Number of Clusters/bag
and Average Cluster Weight

The period needed for fruit
bodies formation of Pleurotus
florida are given in Table 2. The
most rapid fruit bodies formation
took place (19.00 and 19.33 days)
with the clover hay followed by
20.83 and 16 days for clover hay +
sugarcane bagasse (1:1, w/w), but
the most slow fruit body formation
took place (31.75 and 27.17 days)
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with sugarcane bagasse compared
to other used substrates. These
results are true in the two seasons
of study. It is interest to note that
mixing of clover hay with any
substrate accelerate fruit  body
formation. However, increasing
the amount of sugarcane bagasse
delayed fruit body formation

This means that mixing clover
hay to other substrates increased
garly vield /total yicld ratio
because it contains hight nitrogene
percent. While, sugarcane bagasse
resalted in the lowest early
yield/total yield. (Khattab, 2000)
came to similar finding. In this
connection Khattab, (2000) found
that clover hay alone decreased
and rice straw alone increased the
number of days from spawning to
the first flush, respectively.

The effect of  different
substrates on number of cluster/
bag and average clusters weight
are shown in Table 2. The highest
number of cluster/bag  were
achieved using all tested substrates
and their mixtures except sole
clover hay, rice straw + clover hay
(1.1,w/w), clover hay + sugarcane
bagasse (3:1,w/w) and ricc straw +
clover hay (1:3,w/w), which
recorded the lowest values in this
respect.



Table 2. Effect of some organic substrates and their mixturcs on number of clusters, average
cluster weight and number of days till first flush in fruit bodies of oyster mushroom

Treatments Number of days till Number of chusters/ hag Average cluster weight
first flush (g)
Substrate (w/w 1% season 2" season 1®season 2" season 1" season 2" season

R.S. 25.67cd  20.17cd 567 a 4.67 ab 22153 a 24436 a
C.H. 19.00 ( 19.33 cde 1.50 d 1.00d 86.58 ¢ 9845 [
S.B. 31.75a 2717 a 483 ab 4.33ab 130.60d 125.09 de
RS.+CH. (1:1) 2300de 21.00bc 450 b 383b 22559a 226.55 ab
RS.+8.B. (1:1) 2983ab 2567a 4.67ab  433ab 21546a 21058 b
CH+SB. (1:1) 2083cf 1600e 4.67 ab  4.67ab 173.07b 181.50 ¢
RS.+CH. (3:1) 21.83def 19.30 cde 550 ab  5.00a 228.02 a 231.78 ab
RS.+8B. (3:1) 29.67ab 2433 ab 550ab 483a 20841a 220.70 ab
CHASB. (3:1) 2233 def 17.83cde 250 ¢ 2.33¢ 147.20bed  109.00 ef
RS.+CH. (1:3) 22.67def 16.83de 233 c¢d  267c 139.79cd 136.81 d
RS.+8B. (1:3) 2767bc 2133 be 467 ab  4.50ab 167.79 be 163.56 ¢
CH..+S.B. (1:3) 2400dc 17.00 de 4.67 ab  4.67ab 153.22bed  183.16 ¢

0107 (Z) ‘ON L£ ‘104 “SaYy "8y °r SizpSvz

R.S.: Rice straw; C.H.: Clover Hay; S.B.: Sugarcane bagasses, w/w: weight/ weight.-
Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance
according to Duncan's multiple range test.
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Among the different substrates
sole rice straw, ricc straw + clover
hay (1:1,w/w), rice straw + clover
hay (3:1,w/w) and rice straw+
sugarcane  bagasse  (3:1,w/w)
proved to be the best substrates for
increasing average cluster weight.
On the other hand oyster
mushroom grown on sole clover
hay gave the lowest cluster weight
compared to other substrates.
Obtained results are in agreement
with those reported by Farrag
(1993) and Hosni (1996) on oyster
mushroom. They concluded that
the highest fruit body weight was
produced when mushroom was
cultivated on both rice straw and
wheat straw compared to other
tested substrates.

Yield and its Components of
Fruit Bodies

Results in Table 3 showed the
effect of some organic substrates
on the yield and its components of
oyster mushroom during the two
seasons of study.

Data of early vield/total yield
(%) of oyster mushroom are given
in Table 3. Results indicated that
using sole clover hay, rice straw +
clover hay (1:1, w/w), clover hay +
sugarcane bagasse (1:1,w/w), and
clover hay + sugarcane bagasse
(3:1), (86.83, 82.78, 68.95, 72.58)

Arisha, et al.

recorded the maximum values of
early yield/total vield ratio
(average two seasons) compared to
other substrates. These results are
consistent with those of Farrag,
(1993) who concluded that using
faba bean stalk as a substrate for
growing oyster mushroom
produced high ratio of the first
flush as percentage of total yield.
This means that mixing clover hay
to other substrates increased early
yield/total ratio. While, sugarcane
bagasse resulted in the lowest early
yield /total yield ratio. (Khattab,
2000) came also to similar finding

It is quite clear from such data
that, the mushroom total yield per
bag, biological efficiency and
bioconversation ratio were
obtained from cultivation of oyster
mushroom on different studied
substrates and their mixtures, are
represented in Table 3. Sole rice
straw, rice straw + clover hay
(3:1)or rice straw + sugarcane
bagasse (3:1, w/w) were the best
substrates for increasing total vield
of oyster mushroom compared to
the other tested substrates sole or
in mixtures. Also, the total yield
obtained from growing mushroom
on sole clover hay was the least
effective medium in this concern
compared to the other studied
substrates. From the abovementioned



Table 3. Effect of some organic substrates and their mixtures on total yield, biological efficiency,
and bioconversation ratio in fruit bodies of oyster mushroom

Treatments Early Yield /total Total Biological efficiency Bioconversation ratio
Yield (%) yield/bag (g) (%) (%)

Substrate (w/w) 1*'season 2™ season  1¥season 2" season 1% season 2" season 1" season 2" season
R.S. 40.14 fg  56.05 be 1251.95 a 1139.38a 12520 a 113.94a 720 ab 765 a
C.H 79.58 ab  94.09a 12987 f 9845 1299 £ 985 f 0.97 f 079
S.B. 3379 g 56.16 be 62291 d 537.77d 6229 d 53.78 d 383 cd 377 d
RS.+CH. (1:1) 81.0T ab 84.56a 101517 b 867.73bc 10152 b 86.77 be 708 ab 626 b
RS.+8B. {1:1) 56.34 def 4346c 99730 b 911.02b 99.73 b 91.10 b 622 b 633 b
CHASB.(1:1) 78.04 abc 59.87 be 81035 ¢ 83878 be 81.04 ¢ 83.88 be 473 ¢ 5.84 he
RS.+CH, (3:1) 4547 efg 49.17¢ 1247.82 a 115562a 12478 a 115.56a 820 a 8.19 a
RS.+S.B.(3:1) 40.06fg 55.51bc 1146.23 a 1063.68a 114.62 a 106.37a 724 ab. 736 a
CHA+SB.(3:1) 8879a 56.37 be 368.00 ¢ 256.7C¢ 3680 ¢ 2567 ¢ 276 de 190 e
RS.+CH.(1:3) 62.06 cde 6821b 32993 e 367.57¢ 3299 ¢ 36.76 ¢ 2.61 e 2.79 de
RS.+S.B. (1:3) 5028 defg 47.23¢ 77647 ¢ 736.78¢c 7765 ¢ 73.68c 434 ¢ 491 c
C.H..+S8.B. (1:3) 65.16 bed 52.70 be 713.37 cd 853.20 be 71.34 ¢d 8532 be 444 ¢ 597 b

R.8.: Rice straw; C.H.: Clover Hay; S.B.: Sugarcane bagasses, w/w: weight/ weight.
Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance
-according to Duncan's multiple range test.

010Z (2) "ON L§ 19A “say "ou8y * 8r2pSpgz
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results it could be suggested that
the superiority in total yield of
mushroom fruit bodies may be due
to the increase in average cluster
wetight by such treatments.

It is clear from the data in Table
3 that the substrate rice straw gave
the best biological efficiency being
12520% and 113.94%  both
seasons, respectively. Rice straw +
clover hay (3:1., w/w) recorded
124.78% and 115.56% and rice
siraw  +  sugarcane  bagasse
(3:1,w/w) gave 114.62% and
106.37%. These results are in
harmony with those reported by
Thomas et al. (1998) who reported
that sole rice straw is considered
the best substrate for maximum
yield of oyster mushroom and gave
the highest biological efficiency.
Thus the farmer must utilize the
rice straw to convert the
agricultural wastes (o the form
suitable for mushrooms.

It is also clear from the same
data in Table 3 that there was
nearly no mycelial growth. Thus
very low yield when clover hay
was used as sole substrate for
cultivation of Pleurotus florida
was obtained. This substrate
recorded only 11.42% biological
efficiency as average of the two
seasons. This means that clover
hay could not be good sole
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substrate for mushroom
cultivation. Moreover, mixing it
with other substrates significantly
increased yield and biological
efficiency compared with the other
sole investigated substrates.

In this connection Deka et al.
(1994) showed that paddy straw
was the best substrate for high
yield of three strains (Pleurotus
spp.) under study. Singh et al.
(1995) came to similar results with
Pleurotus florida on total yield and
biological efficiency (BE) and
recorded the higher value of
biological efficiency compared to
other tested substrates.

Also, El-Bagori et al. (1996)
reported that sugarcane bagasse
was to be the least suitable
substrate for Plewrotus spp. This
could be attributed to its weak
water holding capacity, poor
compact  structure, in addition
abundance of soluble
carbohydrates, especially sucrose
which  stimulated  numerous
saprophytic contaminants to grow
which depressed growth and
fructification. Moreover, Martinez-
Carrera ef al. (1990). Cultivated
P. ostereatus (P-15) found that
colonization and growth were poor
on sugarcane bagasse alone due to
its low N content and weak water
holding capacity. The biological
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efficiency was only 14.15%. On
- the other hand, the growth and
yield on sugarcane  bagasse
mixtures with other substrates
were dense and abundant. It is
clear from the data in Table 3 that
the bioconversation ratio gave the
same trend as recorded with
biological efficiency.

Chemical Constituents of

Fruit Bodies

It is clear from the data in Table
4 that the heaviest values of
nitrogen percent were recorded by
growing mushroom fruit bodies on
clover hay alone, clover hay +
sugarcane bagasse (3:1,w/w) and
rice straw + clover hay (1:3,w/w)
with no significant differences
among them. This means that
production of mushroom on rice
straw mixing with clover hay
produced beneficial results
regarding total nifrogen content.
On the other hand, cultivation of
Pleurotus  florida on sugarcane
bagasse alone and/or in mixtures
especially with rice straw gave
fruit bodies with the lowest
nitrogen percentage. In this regard,
Farrag (1993), Tshnyangu (1996),
Yieldez et al (1998) Khattab
(2000), Radwan (2005) came to
the similar results. They reported
that mushroom fruit bodies
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obtained from growing mushroom
on media containing high nitrogen
percentage, i.e., clover hay or grass
contained high percentage of
nitrogen and crude protein in their
tissues.

Obtained results in Table 4
show that production of oyster
mushroom on clover hay alone
significantly increased phosphorus.
Percentage in fruit bodies over
those produced from other tested
substrates and its mixtures, while
those produced on rice straw +
sugarcane bagasse (1:1,w/w) and
rice straw + sugarcane bagasse
(3:1,w/w) gave the lowest
phosphorus  percentages in the
fruiting bodies compared to other
used substrates.

The same data in Table 4
clearly show that the most
favorable substrates for increasing
potassium percentages in fruit
bodies were mushroom cultivated
on rice straw alone and clover hay
alone compared to other tested
substrates.

Similar results are nearly in a
good line with those reported by
Khattab (2000) who found that the

highest values of phosphorus
percentage in  mushroom  fruit
bodies was  obtained  with

sugarcane bagasses. In this respect,
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Table 4. Effect of some organic substrates and their mixtures on chemical constituents in fruit
bodies of oyster mushroom

Treatments N (%) P (%) K (%) Total protein (%) Total carbehydrates (%)

Suhs.trate se;:nn seZ:m se::un sei::n sc;:on sefl:m se::un sefl::m scfa:on seil::m
(whv)

R.S. 412 de 420 bede  0.76cd 6.61 d 364 a 333 a 18.05 de  18.40 bede 5304 ab 5130 ab
C.H. 4953 489 2 1.092a 0.96 a 369 a 333 a 21.,7¢a 2143 a 4778 ed  50.18 ab
S.B. 387 e 405 ode (.82 be 0.80 abcd 2.66 ¢ 2.62 be 1694 ¢ 17.73 cde 56.03 a 52.65 a
RS.+CH. (1:1) 483 ab 462 ab 0.78bcd 088 abed 338 ab 338 a 21.14 ab  20.24 ab 82,85 ab 4935 b
RS.+8B. (1:1) 396 de 380 ¢ .64d 059 d 3.02 be 2.62 be 17.35 de 16.64 ¢ 54.80 ab 5093 ab
CH+8B. (1:1) 483 ab 441 be 0.86be 0.82 abc 334 ab 262 be 21.17 ab  19.33 be 53.63 ab 4928 b
RS.+CH. (3:1) 4.25 cde 441 hc 0.72cd 0.76 abed 333 ab 320 ab. 18.63 cde 19.33 be 55.19 a 50.85 ab
RS.+SB. (3:1) 387 ¢ 3.83 de 0.624d 0.60 d 333 ab 329 a 16.93 ¢ 1679 de §2.46 abe 50.18 ab
CH+SB. (3:1) 470 abe 501 a 0.84 be .76 abed 3.02 bc  3.06 abe  20.59 abe 21.93 a 49.99 bed 5093 ab
RS.+Cil (1:3) 5062 501 a 096ab 090 ab 333 ab 351 a 22162 2193 a 46.61 d 50.93 ab
RS. +8.B. (1:3) 394 de 383 de 083 he 0.64 «od 3.02 be 293 abe  17.26 de 16,79 de 5246 abe 51.6% ab
CH.+8.B. (1:3) 4.37 bed 4.25 bed 0.89 he 0.73 bed 273 ¢ 2.48 ¢ 19.13 bed 18.63 bed 54.80 ab  51.30 ab

R.S.: Rice straw; C.H.: Clover Hay; S.B.: Sugarcanc bagasses, w/w: weight/ weight.
Values having the same alphabetical letter (s} did not significantly differ at 0.05 level of significance
according to Duncan's multiple range test.
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Radwan (2005) found that growing
* mushroom on rice straw or
sugarcane bagasse gave fruit
bodies with high phosphorus and
potassium percentages in their
tissues compared to other used
substrates.

It could be noted from the data
in Table 4 that using sole clover
hay, rice straw + clover hay
(1:3,w/w), clover hay + sugarcane
bagasse (3:1,w/w) and rice straw +
clover hay (1:1,w/w) as substrates
for cuitivation of mushroom
produced fruit bodies having the
highest protein percent than those
produced by using other substrates
and even their mixtures .On the
other hand, the lowest protein
percentage in fruit bodies was
obtained when Pleurotus florida
was cultivated on sole sugarcane
bagasse, rice straw + sugarcane
bagasse (3:1,w/w), rice straw +
sugarcane bagasse (1;3,w/w) and
rice straw -+ sugarcane logasse
(1:1,w/w).

It is of interest to note that
using sugarcane bagasse alone or

in mixtures with any tested
substrate, except clover hay
showed decrements in protein

percent of mushroom fruit body
because of both sugarcanc bagasse
and rice straw as substrates contain
little mnitrogen content in their
tissues.
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Thus, crude protein percent of
the fruiting bodies varied with the
different substrates. Using
substrates  with  high protein
content in its tissues resulting in
production of fruit bodies of high

- protein percent. These results are

in accordance with those reported
by Qin et al. (1989) and Khattab,
(2000).

A significant increase in
carbohydrates percentage in the
fruit bodies was observed when
mushroom was cultivated on sole
sugarcane bagasse, rice straw -+
sugarcanc bagasse (1:1,w/w) and
rice straw + clover hay (3:1,w/w)
when compared to other tested
substrates and their mixtures Table
4, The lowest carbohydrate percent
in fruit bodies was obtained when
sole clover hay was used as a
substrate for growing Pleurotus
florida. These results were true in
the both seasons. In this
connection, (Khattab, 2000)found
that  cultivation of  oyster
mushroom on sugarcane bagasse
produced the highest carbohydrate
percent, while using clover hay as
substrate gave fruit bodies with the
lowest carbohydrates percentages.

It could be mention that mixing
rice straw with clover hay (3:1,
w/w) increased total yicld/bag and



‘330

biological efficiency Table 3 and
protein percent in fruit bodies
Table 4 over those produced on
rice straw alone.

Chemical Constituents of Air
Dried Media before Spawning

Organic carbon percentage,
nitrogen percentage and C/N ratio
of substrate just before spawning
are presented in Table S. There
were significant differences among
the tested substrates and their
mixtures in carbon  percent,
" nitrogen percent and C/N ratio,
except those of the second season
which didn’t reach the level of
significance.

Based on the results presented
in Table 5, sugarcanc bagasse
alone, rice straw + sugarcane
bagasse (1:3,w/w) and clover hay
+ sugarcane bagasse (1:3,w/w)
recorded significant increase in
organic carbon percent compared
to other tested substrates and even
their mixtures. The lowest carbon
percentage was obtained in the
case of clover hay. These results

arc true in both investigated
seasons, while the differences
didnt reach the level of

significance in the second one.

Regarding nitrogen percent in
the tested substrates, it is ciear
from Table 5 that clover hay alone
is mostly contained high nitrogen

Arisha, ef al,

percentage followed by clover hay
+ sugarcane bagasse (3:1,w/w)
then rice straw + clover hay
(1:3.w/w).

Table 5 presents the values of
C/N ratio of different substrates
used in this study. Results show
that sugarcane bagasse recorded
the highest C/N ratio in both
seasons, followed by rice straw +
sugarcane bagasse (1:3,w/w). The
lowest C/N ratio value was
observed with clover hay substrate.

Clover hay alone had the
highest nitrogen percentage in this
tissues comparcd with the other
tested substrates. Growing oyster
mushroom on clover hay produced
lower yield. Mixing clover hay to
other  substrate  significantly
increased yield and biological
efficiency of oyster mushroom.
The reduction in yield after using
clover hay may be attributed to its
high content of tannins which may
affect protein and carbohydrate
digestibility (Giner - Chavez et al,,

1997).  Also these resuits are in
agreement with (Farrag, 1993)
who found that the highest

nitrogen content of the substrate
negatively correlated with the used
substrate.

It could be concluded that
higher yields and biological
efficiency as well as fruiting body



Table 5. Differences among the used organic substrates and their mixtures in their chemical
analysis (Carbon%, Nitrogen% and C/N ratio) before spawning

Treatments  Organic carbon N (%) C/N ratio

1 season 2" season 1% season 2"¢ season 1" season 2" season

Substrate (w/w)

R.S. 43.11 abc 43.86 a 6.69 e 0.64 f 63.92 ¢ 68.38 ¢
C.H. 40.88 ¢ 41.63 a 3.36 a 355 a 12.16 ¢ 11.75 f
S.B. 44,60 a 4311 a 0.49 g 054 f 90.94 a 79.84 ab
RS.+CH. (I:1) 40.88 c 4311 a 1.99 ¢ 202 d 20.58 ¢ 2134 e
RS.+S.B. (1:1) 40.88 ¢ 42.96 a 0.55 fg 0.38 f 75.15 b 74.09b
CHASB. (1:1) 41.63 be 43.11 a 1.87 ¢ 199 d 2227 e 2161 ¢
RS.+CH. 3:1) 41.63 be 43.11 a 117 d 1.18 e 3587 d 36.51d
RS.+S8.B. 3:1) 41.63 be 44.60 a 0.63 ef 0.39 f 66.19 be  75.59Db
C.HA+SB. 3:1) 40.88 ¢ 42,45 a 254 b 2.66 b 16.14 ¢ 15.94 ef
RS.+CH (1:3) 41.63 be 43.11 a 257 b 255 ¢ 16.18 e 16,95 ef
R.S.+S.B. (1:3) 4386 ab  44.60 a 0.52 tg 054 f 8515 a  82.64a
C.H.+S.B. (1:3) 43.11 abc 44.60 a 1.17 d 127 ¢ 3698 d 35.11d

R.S.: Rice straw; C.H.: Clover Hay; S.B.: Sugarcane bagasses, w/w: weight/ weight.
Values having the same alphabetical letter (s) did not significantly differ at 0.05 level of significance
according to Duncan's multiple range test.
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protein content as rice straw is
used alone or mixed with clover
straw (3:1, w/w). These results are

in accordance with those of
Khattab, (2000).
Finally, it could be also

concluded that using rice straw,
rice straw + clover hay (3:1, w/w)
in most cases as substrate were
more effective on vyield and
biological efficiency of oyster
mushroom 1 both seasons of
study.
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