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ABSTRACT: This work was carried out during twe growing
seasons of 2002 and 2003 in Mushroom Research Laboratory
(MRL), Faculty of Agriculture, Zagazig University, to study the
effect of fermentation periods (30, 24, 12 or 0 hours) of organic
substrates (rice, wheat and broad bean straw} on the productivity of
oyster mushroom,

Obtained results indicated that fermentation period for 36 h
gave the highest values of total yield , biological efficiency (%), early
vield ,percentage of early yvield /total yield ,percentage of total yield
/weight of wet substrate and average number of fruit bodies/bag,
Rice straw substrate recorded maximum values of total yield ,
biological efficiency (%), early yield , early yield /total vield % , total
yield /weight of wet substrate (%), average number of fruit
bodies/bag and total carbohydrates in fruit bodies. Fermentation of
rice straw for 36 h gave the highest values of total yield , biological
efficiency (%), early yield ,percentages of both early vield /total yield
and total yield /weight of wet substrate (%), average number of fruit
bodies/bag and total carbohydrates in fruit. bodies, while
fermentation of broad bean straw for 36,24 or 12 h gave the highest
valucs of protein content in fruit bodies.
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come up to the fifth among edible

INTRODUCTION

The oyster mushroom, belongs
to genus pleurotus which is one of
the most famous mushrooms in the
Middle Last region and in the
world. The world consumption
amounts of oyster mushroom has

fungi produced over 40 thousand
tons per year (Ahmed, 1998}
Oyster mushroom grows well on
many agricultural substrates and
the casy to grow for a beginner
grower. In addition , it has a broad
adaptability for growing under
various climatic conditions and on
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various nutritive substrates  (El-
Bagori ef al., 1996).

In statistical survey report in
Sharkia Governorat in the year of
2000 indicated that there were
more thanl.077.704 kg of rice
straw , most of these quantitics
burmmed by the Egyptian farmer
which led to the problems of black
cloud.

Fermentation of substrates is a
biological process achieved by
microorganisms. The resuits of this
process are the degradation of
organic wastes which breakdown
the complex components to simple
ones to be useful for mushroom
growth and production. Moreover,
the killed microorganisms in the
substratc are suitable as a sole N, C
and minerals source for mushroom
nutrition  (Fermor and Wood,
1981).

Fermentation  of  organic
subsirates in water increased yield
of oyster mushroom (Leong, 1980;
I'legg and Randle, 1981;Randle ,
1986; Randle and Smith 1986;
Schics and Lelley, 1989). Rice
straw substrate gave the highest
yield of oyster mushroom (Bano ¢t
al., 1978, Sivaprakasam e? al,
1987 ; Bahukhandi er af., 1989 .
Radwan, 2005), percentage of
biological efficiency (Ramesh and
Ansari, 1987; El-Bagort ef al.,
1996; Radwan, 2005), and protein
content in fruit bodies (Hosni,
1996).
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Therefore, the objective of this
work was to study the cffect of
fermentation periods of organic
substrates on the productivity of
oysler mushroom.

MATERIALS AND
METHODS

This work was carried out
during two growing seasons of
2002 /2003 in Mushroom Research
Laboratory (MRL), Faculty of
Agriculture, Zagazig University, to
study the effect of fermentation
periods of organic substrates on
the  productivity of  oyster
mushroom .

This experiment inciuded 12
treatments  which were the
combinations between four
fermentation periods (36,24,12 and
0} and three organic substrates
(rice, wheat and broad bean straw)

These treatments were arranged
as a split - plot in a complete
randomized block design with
three replications. The
fermentation periods were
randomly arranged in the main
plots and organic subsirates were
randomly distributed in the sub
plots. Every replicate consists of
two white perforated polyethylene
bags contained three kg substrates,
the dimensions of bag were 50 cm
depth x 35 cm diameter and was
manufactured from plastic 80
microns thickness.
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The chemical analyses of used substrates after supplemental were
listed in Table 1.

Table 1. Effect of interaciion between fermentation periods and
organic substrates on the chemical constituents in
substrates after supplemental of oyster mushroom in 2003

season
Treatments Mineral contents Carbohydrates
reatme (%) (%)
E.P. 0.S. N P K

36 hours R.S. 1.97 G.170 1.02 29.66
W.S. 2.07 0.073 0.64 25.30

B.S. 2.83 0.103 1.32 28.61

Mean 2.29 0.1i6 0.99 27.86

24 hours R.S, 2.32 0.147 1.08 24 87
W.S. 2.06 0.073 0.78 26.36

B.S. 2.84 0.083 1.02 25.83

Mean 241 0.101 0.96 2569

12 hours R.S. 2.14 0.130 1.02 27.45
W.S. 2.04 (G.063 0.99 24.32

B.S. 2.55 0.083 0.97 21.77

Mean 2.24 0.092 0.99 24,51

0 (control) R.S. 2.16 0.107 1.990 28.45
W.S. 2.00 0.093 1.53 22.25

B.S. 2.52 (.080 1.61 21.81

Mean 2.22 0.093 1.68 2417

R.S. 2.15 0.138 1.25 27.61
W.S. 2.04 0.076 0.9% 24.56
B.S. 2.68 0.088 1.23 24.50
LSD for F.P. N.S. N.S. 0.26 2.16
LSD for O.S. 0.22 0.014 0.12 1.51
LSD F.P x O.S. 0.44 0.028 0.25 3.03

F.P.; fermentation period, Q.S.; organic substrate , R.S.; Rice straw, W.S,;
Wheai straw, B.S.; Broad bean straw.
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This experiment was conducted
in two growing seasons, started on
25th November of 2002 and 2003
seasons. 1he source of Pleurotus
ostreatus was the Vegctable Crop

Research  institute , Kecskemet,
Hungary

Preparation of Organic
Substrates

All organic substrates; i.e., rice,
wheat and broad bean straw were
chopped particles (4-5cm) and
soaked in tap water for different
periods. The excess waler was
drained off and pasteurization of
organic substrates was carried out
using hfe steam at 80-90 “C for 6-8
hours.

Spawning

After the pasteurization process
completed, the substrates were get
out and spread in a 10 cm layer
thickness until the temperature
reached to 25 £ 3 °C. The substrate
was placed in four layers (10 em
thick) into polyethylene bags in
50cm depth x 35cm diameter (3kg
wet substrate/ bag). The spawn
material was distributed on cach
layer at the rate of 5 % (W/WV)

Mycelial Growth

The inoculated polyethylene
bags were transferred to incubation
room at temperature 25 + 3°C till
full colonization (two weeks).
Then the polyethylene bags were
pinned and  transferred  to
production room, where the
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temperature was 20 + 3°C and a
relative humidity was maintained
to about 80 - 90 % by using a
fopgy system.

Data recorded

Mature fruit bodies of all
barvests were picked up at the
marketable  stage (5-7  days
intervals) and the following data
were recorded:

Yield and 1Its Components
(average of all harvests)

1. Weight of total vield (g) per bag.

2.Biological efficiency {(%): It was
estimated according to the
following equation (Chang et al.,
1981),

Fresh weight of total vyield

--x 100

Weight of dry substrate

3. Larly vield (g) = yield of first
flush (in the first 15 days)

4. Percentage of early vield to total
yield was calculated according to
the following equation:

Yield of first flush
- -- --x 100
Total yield of mushroom

5. Percentage of total mushroom
yield to weight of wet substrate
was calculated according to the
following equation:

Weight of total vield

Weight of wet substrate

x 100
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Physical Characters of Fruit

Bodies

1. Average number of fruit bodies
per bag.

2. Average diameter of cap (cm).

3. Average length of the stipe of
fruit body(cm).

4 .Average thickness of the stipe of
fruit body(cm).

Chemical Constituents

Minerals, protein and total

ecarbohydrates

Samples of 50
bodies from each re
well as samples of 200 g from
all used substrates before
spawnlng were taken, then
dried (by usi é an electrical
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 were determined
according to the methods
advocated by Bremner and
Mulvuney (1982? Olsen and
Sommers ; 82), and
Jackson (1970}, respectively.

Crude protein (%): 1t was
determined as nitrogen content and
multiplying by 6.25 to convert il to
equivalent protein content,

Total carbohydrates (%): It was
detcrmined following the methods
described by Dubois ef af, (1956).

m fruit
icate as
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Statistical Analysis

The data of this experiment
were subjected to proper statistical
analysis of variance according to
Snedecor and Cochran (1982) and
means separation were donc
according to L.S.D. at 0.05 Tlevel
of probability.

RESULTS AND
DISCUSSION

Yield and Its Components
Effect of fermentation period

The effect of fermentation
period on total yield, biological
efficiency (%), early yield, early
yield /total yield (%) and total
vield /weight of wet substrates (%)
are presented in Table 2.
Regarding total yield , the data in
Table 2 and Fig. 1 show that
fermentation of organic substrates
in water for 36 h gave the highest
total yield of oyster mushroom
(77511 and 1030.11 gm/3kg wet
substrates) in the first and second
season, respectively, however,
without  fermentation  {check
treatment) gave the lowestl total
yield (559.88 and 529.88 g/3 kg
wet substrates) in the first and
second season, respectively.

Fermentation of substrate is a
biological process achieved by
microorganisms. The results of this

process is the degradation of
agricultural wastes which
breakdown the complex

components to  simple  ones
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Table 2 : Effect of fermentation periods (F.P.) on total yield , biological efficiency (%),
early yield, early yield /total yield (%) and total yield /weight of wet substrate
(%) of oyster mushroom in 2002 and 2003 seasons

Total yield Biological Early yield Early yield/ Total yield
(g/3kg wet efficiency (g/3kg wet total yield /weight of
Treatments substrate) (%) substrate) (%) substrate (%)
(F.P.) 2002 2003 2002 2003 2002 2003 2002 2803 2002 2063
o season SEasOn  Season  Season  SeasOn  SeASON  SCASON  SEAsOn  seasonm  season
36 hours 77511 1030.1t 7751 103.01 339.55 350000 4274 4793 2583 3433
24 hours 695.66  908.77 69356 9087 28144 43211 4021 4727 2319 30.29
12 hours 019.66 84577 6196 8457 236.66 378.77 3812 4433 20.65 28.19

0 (check) 559.88  529.88 5598 5298 20644 23944 3712 3894 1866 17.66

LSD at 0.05

level 77.36 50.75 7.74 5.07 4521 75,00 3.60 1.77 258 1.69
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Fig2. Effect of fermentation peroid on biclogics! effeciency (%)
of oyster mushroom in 2002 and 2003 seasons
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affecting mushroom growth and
production, Moreover, the killed
microorganisms in the substrate is
considered as a sole N, C and

minerals source for mushroom
nutrition  (Fermor and Wood,
1981).

The increase in total yield of
fruit  bodies with  increasing
fermentation period up to the

maximum period (36 h) might be
attributed to the high content of
this substrate from P and K as well
as carbohvdrate, which are most
cfficient material for increasing
growth and total yield of
mushroom (Table 1).

These results agree with those
reported by Leong, (1980), Flegg
and Randle (1981), Randlc
(1986), Randle and Smith (1986)
and Schics and Lelley, (1989).
They found that fermentation of
organic substrates increased yield
of mushroom .

Concerning  the  blological
ctficiency (%), data presented in
Table 2 and Tig.2 declared that
fermentation period for 36 h gave
the  highest  percentage  of
biological efficiency (77.51 and
103.01 %) in the first and second
seasons, respectively,  without
significant differences compared
with fermentation of substrates for
24 h in the first season only, while
check (without fermentation) gave
the lowest biological efficiency
(55.98 and 52.98 %) in the first
and second seasons, respectively.
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These results agree with those
reported by Ramesh and Ansari
(1987), El-Bagori ef al. (1996)
and Radwan (2005).

Regarding early vield , it
appeared from the data in Table 2
and Fig.3 that fermentation of
substrates for 36 h in water

recorded maximum early yield

(339.55 and 500.00 g/3kg wet
substrates in the first and second
seasons, respectively) without
significant differences compared
with fermentation period for 24 h
in the second scason only.

With regard to ., early vield
/total vield ratio, it is clear from
data presented in Table 3 that
fermentation period for 36 or 24 h
gave the highest early yield /total
yield ratio in both seasons.
Respecting total yield / weight of
wet substrates (%) , the data in
Table 2 show that fermentation of
substrates in water for 36 h
recorded maximum values of total
vield / wet substrates (25.83 and
34.33 %) in the tirst and second
seasons, respectively.

Effect of organic substrates

Regarding total yield, obtained
results in Table 3 and Fig. 4
indicate that there were significant
differences in total yield among
the different substrates. Rice straw
gave the highest total yield , being
752,75 and 1018.33 g/ 3kg wet
substrates in the first and second
scasons, respectively. In addition,



Table 3 : Effect of organic substrates on total yield , biological efficiency (%), early yield,
early yield /total yield ration (%) and total yvield /weight of wet substrate (%) of
oyster mushroom in 2002 and 2003 seasons

Total yield (g/ Biological Early yield Early yield/ Total vield
3kg wet efficiency (g/3kg wet total yield (%) /weight of
substrate) (%) - substrate) ) substrate (%)

Treatments
2002 2003 2002 2603 2002 2003 2002 2003 2002 2003
Seas0n  SeAsOl  SedSON  SCASQN Season SCASQN  SeAsOon  SeasOon season  Season

Rice straw 75275 101833 7527 101.83 319.50 507.08 4131 4574 2509 33.94

Wheat straw 62516 72633 6251 7263 23875 320,00 38.04 4348 2083  24.21

S‘f:;;d bean (401 74125 6098  74.12 23083 335.66 3929 44.62 2032 24.70

fﬁga“’”s 5462 6787 546 678 2807 6258 208 214 182 226

9002 (9) "ON £€ “10A “SaY 048y [ SrznSnz

I20%



1072 Khalil, ef al.

(36 hours
500, | B24 hours
i | E12 hours

00 (control)

Early yield {g/3kg wet substrates)
i
=

2002 seazon 2003 season

Fig.3. Effect of fermentation peroid on eary yield of oyster
mushrecm in 2002 and 2003 seascns
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Fig.4. Effect of organic substrates on total yield of oyster
mushroom in 2002 and 2003 seasons
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total vield of fruit bodies obtained
from wheat straw and broad bean
straw substrates were 625.16 and
726.32 and 609.83 and 741.25 g/3
kg wet substrates in the first and
second seasons, respectively.

Using rice straw for growing
mushroom was the best substrate
for increasing total vield . because
of this substrate content high
carbohydrate , which in the best
material for mushroom growth and
production compared to other used
substrate (Table 1). These results
agree with those reported by Bano
et al. (1978), Sivaprakasam ef al.
(1987). Bahukhandi er al. (1989)
and Radwan (2005). They found

that  the highest yield  was
obtained  from rice  straw
substrates.

Concerning  the  biological

efficiency (%), data in Table 3 and
Fig.5 show that rice straw gave
the  highest  percentage  of
biological efficiency , being 75.57
and 101.83 % 1in the first and
second seasons, respectively
while wheat straw and broad bean
straw, being 62.51 and 72.63 %
and 60.98 and 74.12 % in the first
and second seasons, respectively.

With regard to early yield, the
result in Table 3 and Fig 6 indicate
that rice straw gave the highest
early yield in both seasons, being
319.50 and 507.08 g/3kg wet
substrate in the first and second
scasons, respectively, while wheat
straw and broad bean straw gave
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the lowest early vyield. These
tesults are in harmony with those
reported by Bhatti er al. (1987)
who found that rice straw
substrates induced higher early
yield of oyster mushroom.

Respecting carly vield /total
vield ratio, the data from Table 3
indicated that rice straw and broad
bean straw gave the highest ratio
between eatly vield and total
yield. With regard to total yield /
weight of wet substrate ratio the
obtained results in Table 3 show
that ., rice straw recorded
maximum value of total yield / wet
substrate ratio in both seasons
compared with other two
substrates, 1.e., wheat straw and
broad bean straw. Radwan (2005)
found that mushroom total yield/
wet substrate gave the highest
percentage (33.21%) when using
rice straw as an organic substrate,

Effect of the interaction
between fermentation period
and organic substrates.

The interaction between
fermentation period and organic
substrates had significant effect on
fotal vield . biological efficiency
(%), early yield , early yield/ total
yield (%) and total vield /weight of
wet substrate (%) in both seasons
(Table 4). Reparding total yield,
the results in Table 4 show that
fermentation of rice straw for 36 h
gave the highest values of total
yield. in both seasons, being
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Table 4: Effect of interaction between fermentation periods and organic substrates on total yield ,
biological efficiency (%), early yield, early yield /total yield ration (%) and total yield
/weight of wet substrate (%) of oyster mushroom in 2002 and 2003 seasons

”{gt}gzﬂ yield Bfit(_rlogical Early yield Early yiel&l/ Total zﬁld
) z wet efficiency (2/3kg wet total yiel fweight of
Treatments substrate) (%) substrate) (%) sul@}rate
5)
F.P 0.8 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003
o - season season season season season season season season seas()n season

36hours R 100166 140266 100.16 14026  492.00 70666 49.07 5022 3339 46.75
W.s. 63533 78600 6353  78.60 24333  350.00 3813 4440 2016 2620
B.S. 68833 901.66 688 9016  283.33 44333 41.02 49.16 2294 3005
24hours R 80600 108433  80.60 10843 33800 530.00 4i80 4886 2686 36.14
ws 66833 81433 668 8143 26333 38333 3931 4670 2228 27.14
B.S.  612.66 82766 6126 8276  243.00 38300 3952 4626 2042 2759
12hours R 63833 104000 63.83 10400 24333  490.00 37.99 4692 2127 34.66
w.s. 63066 74833  63.06 7483 24666 33000 3893 4389 2102 24.94
B.S. 59000 749.00  59.06 7490 22000 31633 3743 4218 1966 24.97
0(check) R 56500 54633 5650 5463 20466 301.66 3637 3699 1883 1821
ws. 56633 55666 5663 5566  201.66 21666 3579 3895 18.87 18.55
B.S. 54833 48666  S54.83 4866  213.00 20000 39.19 40.88 1828 16.22
LSDat 0.05level 10927 13577 1093 1357 5615 12516 417 429 364 452

F.R; fermentation period, O.5.; organic substrates, R.S.; Rice straw, W.S;;Wheat straw, B.S.; Broad
bean straw.
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1001.66 and 1402.66 g /3kg wet
substrate m the first and second
seasons, followed by fermentation
of rice straw for 24 h.

Concerning  the  biological
efficiency (%), the data show that
fermentation of rice straw for 36 h
recorded maximum values of
percentage of biological efficiency
(100.16 and 140.26 %) in the first
and second season, followed by
fermentation of rice straw for 24
hour.

Respecting early yield, the
results in Table 4 indicate that the
interaction between rice straw and
fermentation period for 36 h gave
the highest early yield, being
492.00 and 706.66 g/3kg wet
substrate in the first and second
season, respectively.

Regarding the percentages of
carly yield /total yield and total
yield /weight of wet substrate, the
data indicate that fermentation of
rice straw for 36 h recorded
maximum  values of early
yield/total yield ratio and total
yield /weight of wet substrate in
both scasons, followed by the
fermentation of rice straw for 24
hour.

Physical Characters of Fruit
Bodies

Effect of fermentation period

The effect of fermentation
period on physical characters of
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fruit bodies are presented in Table
5.

Regarding average number of
fruit bodies/bag, the data show that
fermentation period at 36 or 24h
gave the highest values of average
number of fruit bodies/bag were
(3477 and 55.53) for 36 h and
3222 and 5133 for 24 h in the
first and second seasons,
respectively.

Respecting average diameter of
cap , average length of stipe and
average thickness of stipe , the
results in Table 5 show that
fermentation period had no
significant effect on average
diameter of cap, and average
thickness of stipe, except average
length of stipe in the second season
only.

Effect of organic substrates

As presented in Table 6 it is
clear that the organic substrates
had significant effect on average
number of fruit bodies/bag ,but had
no significant effect on avcrage
ditameter of cap, average length of
stipe and average thickness of
stipe, excepl average thickness of
stipe in the second season.
Regarding number of  froit
bodies/bag, thc data in Table 6
show that rice straw gave the
highest valucs of number of fruit
bodies/bag (32.25 and 56.25) in
the first and second seasons,
respectively) with no significant
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Table 5: Effect of fermentation periods(¥.P.) on average number of fruit bodies/bag, average
diameter of cap , average length of stipe and average thickness of stipe of oyster
mushroom in 2002 and 2003 seasons :

Average number Average diameter  Average length of ~ Average thickness

Treatments of fruit . of stipe {cm)
___ bodies/bag of cap (cm) stipe (cm) pe (
(F.P) 2002 2003 2002 2003 2002 2003 2002 2003
season SeaAson season season scason sedason 5€ason season

36 hours 3477 55.55 8.81 7.55 5.62 4.61 1.77 1.50
24 hours 3222 5133 8.37 7.40 5.47 5.01 1.73 1.62
12 hours 25.88  46.88 8.78 7.27 5.70 4,77 1.71 (.54
0 (check) 25.66 3255 8.13 7.40 4.77 3.80 1.60 1.60
LSD at 0.05 level 3.99 6.59 N.S. N.S. N.S. 0.72 NS. N.S.
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Fig.5. Effect of organic substrales on bioclogical effeciency
(%) of oyster mushroom in 2002 and 2003 seasons
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Fig.6. Effect of organic substrates on early yield of oyster mushroom
in 2002 and 2003 seasons
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Table 6: Effect of organic substrates on average number of fruit bodies/bag, average
diameter of cap , average length of stipe and average thickness of stipe of oyster

mushroom in 2002 and 2003 seasons
Average number  Average diameter Average length of Average
of fruit bodies/bag of cap (cm) stipe (cm) ﬂ“_ck“ess of
Treatments stipe (cm)
2002 2003 2002 2003 2002 2003 2002 2003
SeAson  season  season  season  SEASONl Season  season  Season
Rice straw 3225 5625  BSI 7.37 5.35 468 175  1.59
Wheat straw 30.08 4233 8.19 7.40 5.39 461 156 146
Broad bean straw 26.58 41.16 8.87 7.45 5.44 4.35 1.79 1.64
2.12 3.51 N.S. N.S. N.S. N.S. N.S. 0.07

LSD at 0.05 level




Zagazig J. Agric. Res., Vol. 33 No. (6) 2006

differences compared with wheat
straw in the first season only.

Effect of the interaction between
fermentation period and organic
substrates.

Presented data in Table 7 show
that the interaction between
fermentation periods and organic
substrates had significant effect on
average number of  fruit
bodics/bag and average thickness
of stipe, but it had no significant
effect on average diameter of cap
and average length of stipe, except

average length of stipe in the
second season.
Regarding average number of

fruit bodies/bag , fermentation of
rice straw for 36 h gave the highest
values of average number of fruit
bodies/bag (37 and 71 frunt
bodies/bag in the {irst and second
seasons, respectively) with no
significant differences with the
interaction between fermentation
of wheat straw for 36 h and
fermentation of rice straw for 24
hours in the first season only.
Concerning average thickness of
stipe, data in Table 7 show that
fermentation of broad bean straw
gave the highest average thickness
of stipe In both seasons as
compared with wheat straw
except at fermentation period 0
and 12 h in the first season only.
Chemical Constituents of Fruit
Bodies

Effect of fermentation period

Fermentation periods at 36, 24,
12 or 0 b had no significant effect
on N, PK, oprotem and
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carbohydrates contents (%) in fruit
bodies of oyster mushroom (Table
8).

Effect of organic substrates

Organic substrates had
significant effect on N, protein and
carbohydrates contents , but it had
no significant effect on P and K
contents in fruit bodies (Table 9).
The substratc of broad bean straw
gave the highest N and protein
conlent in fruit bodies, while rice
straw gave the highest values of
carbohydrate content in  fruit
bodies (Table 9 and Figs 7 and 8).
Hosni  (1996) found that the
highest percentage of protein
content 1n the fruit bodies was
obtained from mushroom grown
on the substrate water hyacinth
followed by broad bean straw.

Effect of the interaction betwcen
fermentation period and organic
substrates.

The interaction between
fermentation period and organic
substratcs had significant effect on
N, protein and carbohydrates
contents in fruil bodies , while it
had no significant effect on P and
K contents (Table 10).

Fermentation of broad bean
straw for 36, 24 or 12 h gave the
highest values of N and protein
contents in fruit bodies, while
fermentation of rice straw for 36,
24, 12 or without fermentation
gave the highest values of total
carbohydrates contents in fruit
bodies.



Table 7: Effect of interaction between fermentation periods and organic substrates on average
number of fruit bodies/bag, average diameter of cap , average length of stipe and
average thickness of stipe of oyster mushroom in 2002 and 2003 seasons
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Average number of  Average diameter Average length Average
Treatments fruit bodies/bag of cap (cm) of stipe (em) thickness of stipe
cm
F.P. O.;.— 2002 2003 2002 2003 2002 2003 2002£ )2003
season season season SeasoR  Season _ seasoll  Season  season
36 hours R 37.00 71.66 9.50 7.60 5.93 4.90 1.90 1.56
W.S. 37.00 47.66 7.46 7.40 5.63 4.80 1.50 [.40
B.S. 3033 47.33 9.46 7.66 530 4.13 1.93 1.53
24hours Rg 37.66 62.33 8.36 7.30 4.60 4.76 1.70 1.53
W.S. 32.00 4433 7.16 7.66 5.16 5.26 1.36 1.53
B.S. 27.00 47.33 9.60 7.23 6.66 5.00 2.13 1.80
12hours R, 28.66 58.66 8.13 7.20 5.70 5.06 1.60 1.60
WS, 2533 39.33 9.83 7.20 5.83 4.56 1.90 1.43
B.S. 23.66 42.66 - 8.40 7.43 5.56 4.70 1.63 1.60
0 (check) pg. 25.66 32.33 8.06 7.40 5.16 4.00 1.83 1.66
WS, 26.00 38.00 8.30 733 4.93 383 1.50 1.50
B.S. 25.33 27.33 8.03 7.46 4.23 3.56 1.46 1.63
LSD at 0.05 level 4.25 7.03 N.S. N.S. N.S. 0.60 0.51 0.15

F.R.; fermentation period, O.S.; organic substrates, R.S.;Rice straw, W.S.; Wheat straw, B.S.;
Broad bean straw.
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Fig.7. Effect of organic substrates on total protein (%) in fruit
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bodies of oyster mushroom in 2003 seasons

1081



Khalil, ef al.

1082

Table 8 : Effect of fermentation periods(F.P.) on N,P ,K , total protein and total
carbohydrates contents of fruit bodies of oyster mushroom in 2003 season.

Mineral contents (%) Total (%)
Treatments T - ——
(E.P.) N P K Protein Carbohydrates

36 hours 4.00 0.88 4.71 25.05 37.90
24 hours 3.97 0.91 5.02 24.82 36.25
12 hours 3.86 0.93 4.71 24.17 35.97
0 (check) 3.77 0.89 4.80 23.58 36.54
LSD at 0.05 Jevel N.S. N.S. N.S. N.S. N.S.




Table 9 : Effect of organie substrates on N,P K, total protein and total carbohydrates
contents of fruit bodies of oyster mushroom in 2003 season

Mineral contents (%) Total (%)
Treatments “ .
N P K Protein Carbohydrates
Rice straw 372 0.91 4.80 2324 38.75
at st

Wheat straw 3.88 0.92 4.92 24.29 34.46
Broad bean straw

411 0.87 4.71 25.68 36.77

LSD at 0.05 level 0.15 N.S. N.S. 0.99 1.75
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Table 10 : Effect of interaction between fermentation periods and organic substrates on
N,P K, total protein and total carbohydrates contents of fruit bodies of oyster
mushroom in 2003 season

Treatments Minerz;!. ﬁontents

F.P. 0.5, N P K
36 hours R.S. 3.81. 0.87 5.01
W.S. 3.88 0.90 4.88
B.S. 433 0.87 4.26
24 hours R.S. 3.75 0.90 5.02
W.S, 4.04 0.99 4.83

B.S. 4.12 0.84 5.21
12 hours R.S. 3.67 0.94 4.40
W.S. 3.86 1.00 5.06
B.S. 4.07 0.87 4.66
0 (check) R.S. 3.64 0.96 4.77
W.S. 3.76 0.79 4.92

B.S. 3.92 0.91 4.71
LSD at 6.05 level 0.31 N.S. N.S.

F.R.; fermentation period, O.S.; organic substrates, R.S.; Rice straw, W.S.; Wheat straw, B.S.; Broad

bean straw.

Total (%)

Pmt_c;]_ Carbohydrates
23.85 41.02
24.24 35.28
27.06 37.40
2343 37.60
25.29 34.47
25.75 36.67
22.93 38.43
24.14 33.14
2543 36.34
22.76 37.97
23.50 34.96
24.49 36.69

1.99 3.50
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