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SUMMARY

The present work was carried oul to investigate the improvement of the chemical
structure of the agricultural wastes by supplementation with oil seed cakes during the oyster
mushroom( Pleurotus colmbinus and Pleurotus ostreaius) 1o be used as animal feed for small
ruminants . This experiment was carried out in the Regional Centre for Food and Feed (RCFF)
belong to Agricultural Research Center. Ministry of Agriculiure. winter 2005 using Pleurotus
sp. (obtained from DSMZ institute, Germany. whereas the spawn prepared by RCFF. Two and
half kg from chopped wet and pasteurized supplemented rice straw and supplemented sesame
with 3% oil seed cakes { soybean seed cakes. cotion seed cakes and. sunflower seed cakes
mixed with 3% calcium carbonale with 65 % moisture content) were inoculated in each plastic
container (40 x25 x 30 cm) with a 5% {(wt/wet wt) spawn. The containers were covered tightly
with plastic sheets and incubated up to 4 weeks.

Samples were 1aken after 4 weeks 10 determine the chemical changes of substrates. Crude
protein. Ash content. lignin. cellulese and hemicellulose were determined. In vitro dry matter
digestibility was carried out.

Concerning the chemical composition. many changes in rice straw and sesame straw
chemical compaosition took place due to the fungal growth and supplementation during the
incubation periods. Soybean seed cakes with Pleiwrorus columbinus increased the protein
content in rice straw and sesame straw. by 237% and 229% respectively after four weeks of
incubation. In the same time. the highest improvement in the crude fiber was occurred when
supplemented the rice straw with soybean sced cake 3% and incubated with Plewrotus
ostreaius and Plewrotus columbines 34.9%. without differences between the two treatments,
Concerning the sesame straw results did not exert detrimental high effect in the crude fiber
comparing with incubated sesame straw without supplementation. The highest decreasing in
the fiber content was noticed with sesame straw supplemented with soybean when cultivated
with hoth fungus 17.2%.
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Conceming the fiber fraction, NDF content have been improved clearly in supplemented
rice straw and sesame straw by soybean cakes when incubated with Pleurotus ostreatus for 4
weeks, On the other hand, the effect of ireatments on the fiber fractions content, there is a
clearly improvement in supplemented rice straw and sesame straw by soybean when incubated
with Plerrotus ostreatus for 4 weeks.

Concemning cellulose and hemicellulose, suppiemented rice straw with sunflower seed
cakes and soybean seed cakes showed the greatest improvement for cellulose and
hemicelluloses during incubation period (4 weeks) with Pleurotus sp. Whereas, regarding the
sesame straw. no high improvememt was noticed through all treatments. Conceming the
degradation of lignin conlent, the highest degradation for rice straw and sesame straw was
observed when rice straw incubated with Pleurotus ostreatus and sesame straw supplemented
with soybean incubated with Pleurotus columbines. Beside that, the In-vitro OMD and In-vitro
DMD for rice straw and sesame straw were increased. The highest increasement were shown
with these substances when supplemented with soybean incubated for 4 weeks with Pleurotus

columbinus
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INTRODUCTION

The use of crop residues as growing
media in oysler mushroom {(Pleurotus
spp.) production in Egypt is reviewed.
Pleurotus has high potential because of
low cost production technology, the
possibility for direct use of agro wastes
and the suitability of the climate.

Growing population coupled with a
significant decrease in grain production in
Africa is responsible for increasing
numbers of people being in sufficiently
fed. Most African countries which
depended on agriculture for food and
income, produce rice. wheat, maize,
sugarcane. cotton and other fiber reach
Crops.

There crops yicld large quantities of
lignocelluloses residues. Although some
of there residues are used as animal feed,
much is wasted or burnet. There is a way
of converting this material to protein
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suitable for human and  animal
consumption (Eicker, 1993) also reported
that. oyster mushroom is a basidomycetes
fungus cultivated a commercial scale for
its edible fruiting bodies of pleasant flavor
and characteristic biting texture

Beside that mushroem fruit bodies is
rich in protein, vitamins, minerals and
fiber. Also, the fruiting bodies remaining
after the last harvest were used as a source
of protein for feeding dairy cattle and
sheep ( Lazonal 1990 ) and ( Zadrazil and
Dube 1992). Beside that, Gheyasuddin er
al., 1970 reported that otl seed meals is
free from toxic compound and
antinutritional factors.

Concerning  the  supplementations
treatments Zakia ef af.. 1993, and Chen et
al., 2001 reported that, supplementation
the rice straw and corn stalks with
powdered oil seed cakes (mustard, Niger,
sunflower, cotton and Soya bean) and
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moculated with mushroom (Pleurotus
spp.) increased the mushroom yield 50
and 100%, compared to the
unsupplemented substrate. Oil seed cake
supplementation also led to an increase in
the solubility of the rice straw substrate,
there was an increase in the contents of
free sugars and amino acids and decrease
in cellulose and  hemicelluloses.
Cormrespondingly. there was also increase
in the activities of
carboxymethylcellulase, hemicellulase
and protease. In-vitro dry matter indicated
a significant increase over that of the
spent  straw  derived from  the
unsupplementated lot.

Cellulase and hemicellulase showed a
rise in their activities in the rice straw
substrate, after the spawn run and
especially after cropping, in the oil seed
cake supplemented substrates. In-vitro dry
matter enzymatic digestibility (IVDMED)
increased in the spemt straw substrate
supplemented with Soya bean compared
to unsupplemented substrate. Qil seed
cake supplementation caused increased
secretions of the degradation enzymes
coupled with an increased production of
mushroom fruiting bodies.

MATERIALS AND METHODS

This experiment was carried out in
the Regional Centre for Food and Feed
(RCFF) belong o Agricuftural Research
Center. Ministry of Agriculiure, winter
2005.

Fungi
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Pleurotus columbinus and Pleurotus
ostreatus were used in the present work.
The culture was obtained from DSMZ
Institute, Germany. Whereas the spawn
prepared by RCFF.

Agricultural by-products

Two different types of low quality
roughages were used in this investigation
sesame straw and rice straw. They were
obtained from fields belongs to the
Agriculture Research Centre, Giza. The
substrates (sesame and rice straw) were
sun dried and chopped to lengths of 3-
6em.

Supplementary Materials

The three supplementary materials
used in this study were sunflower seed
cakes, soybean seed cakes and cotton seed
cakes. The supplementary materials were
added at a rate of 3% from substrates
(sesame straw oOr rice siraw).

Preparing the substrates

Chopped substrates were soaked in
tap water for 24 hours until moisture
content reached 60-70%. Three percent
from supplementary materials were added
{w/dry wt of substrate) to the chopped
substrates (sesame straw or rice straw).
Calcium Carbonate 3% (wfdry w) was
used to adjust the pH. The wmixed
substrates (substrate + 3% Soya bean or
substrate +3% Sunflower or substrate +
3% cotton seed with 3 % Calcium
Carbonate) was soaked in boiled water
{800Cnv/kg) until the temperature reached
room temperature to minimize the fungus
and bacteria diseases,
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Inoculation of substrates

The substrates (sesame straw or rice
straw) were cooled at room temperature
and spread in one layer (15 cm thick) into
plastic containers (40x 25 x 30 cm). The
spawn was distributed over the substrate
at rate of 5 % (w/w). A five cm thick layer
of substrate was added to cover the
spawn. Totally amount of substrate used
. was 2.5 kg for each container.

Experimental rations:

The experimental treatments were

formulated as following:

T1=Raw rice straw

T2= Rice straw treated with Pleurotus
osireqatus

T3= Rice straw treated with Pleurotus
columbinus

T4=Raw rice straw + 3% soya bean cake

T5=Rice straw + 3% soya bean seed cake
+ Pleurotus ostreatus

T6= Rice straw + 3% soya bean seed cake
+ Pleurotus columbinus

T7= Raw rice straw + 3% cotton seed
cake

T8= Rice straw + 3% cotton seed cake +
Pleurotus ostreatus

T9= Rice straw + 3% cotton seed cake +
Pleurotus columbinus

T10= Raw rice straw + 3% sunflower
cake

TlI=Rice straw + 3% sunflower seed
cake + Pleurotus ostreatus

Ti12=Rice straw + #% sunflower seed
cake + Pleurotus columbinus

T13= Raw sesame straw

Tt4= Sesame straw treated with Pleurotus
ostrectus
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T15= Sesame straw treated with Pleurotus
columbinus

T16= Raw sesame straw + 3% soya bean
seed cake

T17= Sesame straw + 3% soya bean seed
cake + Pleurotus ostreatus

T18= Sesame straw + 3% soya bean seed
cake + Pleurotus columbinus

T19=TRaw sesame straw + 3% cotton seed
cake

T20= Sesame straw + 3% cotton seed
cake + Pleurotus ostreatus

T21= Sesame straw + 3% cotton seed
cake + Pleurotus columbinus

T22= Raw sesame straw + 3% sunflower
seed cake

T23= Sesame straw + 3% sunflower seed
cake + Pleurotus ostreatus

T24= Sesame straw + 3% sunflower seed
cake + Pleurotus columbinus

Mycelial growth:

The inoculated containers was
covered tightly with plastic sheet and
incubated at room temperature. Incubation
period was about 4 weeks. At the end of
incubation period, the mycelial growth of
the tested spawn covered the substrates
(Bhandari er af 1991). After plastic sheet
was removed, the substrates mixed well
with mycelia growth and dried into oven
60 °C overnight for chemical analysis.

Data recorded:

The suitability of these treatments for
fungal growth was evaluated by:

Chemical analysis:  Samples for
supplementary materials, raw and spent
substrates were dried in oven 60C over
night. then ground well. The homogenized
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samples were analyzed. Crude protein, ash
and crude fiber were determined
according to A.0.A.C. 1990 whereas fiber
fraction were determined according to
Van Soest and Breston, (1979). In vitro
dry matter digestibility was performed on
the raw and treatments materials for 4
weeks according to Menk et al (1979)
and the description of Karl and Herbert
(1989).

Statistical analysis:

The data were statistically analyzed
according to Sendecor and Cochran
(1980) using SAS (1998). The difference
between means was tested by Duncan’s
student zed range (HSD) 1955. One way
analysis of variance as the mathematical
model:

Yijk -n4Tive ijk

Where: Yi; - Represents observations ,

= Overall means, T; = Treatments,
e;—Experimental error.
RESULTS AND DISCUSSION
Proximate analysis:

Before using the supplementary

materials, chemical analysis were carried
out as presented in Table {1)

Concerning the chemical composition
of raw rice straw (T1) and raw sesame
straw {T13), treated rice straw (T2 to T12)
and treated sesame straw (T14 to T24),
data presented in Table (2) and Table (3)
showed that, protein content of raw rice
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straw and raw sesame straw were 2.4%
and 1.3% respectively. Incubated
supplemented rice straw and sesame straw
with Pleurotus ostreatus or Pleurotus
columbinus for 4 weeks increased the
protein content for all treatments.
Regarding the rice straw, results showed
that, the highest increment was recorded
for supplemented rice straw with soybean
when incubated with Pleurotus ostreatus
for 4 weeks 237% (T5) followed by
supplemented rice straw with soybean
incubated with Pleurotus columbinus for 4
weeks 229% (T6) can paring with raw rice
straw. The results can could be related to
the protein content of soybean seed cake
(44%). Whereas, increasing protein
content in treated sesame straw was
observed when sesame straw
supplemented with soybean and incubated
with Pleurotus columbinus for 4 weeks
followed by sesame straw supplemented
with sunflower and incubated with the
same fungi 430% & 330% (T18, T24)
respectively.

These results agreed with Lazonal
(1990) and Gado ef af (2006), who
reported  that, the fruiting bodies
remaining after the last harvest were used
as a source of protein for feeding dairy
cattle and sheep beside that, rice straw
treated with fungi increase the crude
protein content than other treatments, this
could be related to the protein content of
0il seed cakes as mentioned in Table (1) .
On the other hand, the lowest increasing
in crude protein was noticed with rice
straw  incubated  with  Plewrotus
columbines, 15.8% (T3) and sesame straw
incubated with Pleurotus ostreatus &
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Table (1): Chemical composition for the supplementary materials ( Sunflower seed cake,
Cotton seed cake and Soybean seed cake.)

Oil seed cakes DM% CP% CF% EE ADF NDF Cell. Lignin Ash
% % % % % %
Soybean seed cake  87.0 44.0 7.3 1.5 100 15.0 7.8 15 635

Cotton seed cake 91.0 27.1 14.0 1.5 180 27.0 13.0 6.0 6.4
Sunftower cake 89.0 268 250 20 300 40.0 18.7 7.0 6.2

Table (2): Effect of supplementation with oil seed cakes on the chemical composition of
rice straw when incnbated with Pleurotus ostreatus & pleurotus columbinus

(on DM basis)
Treatments DM% OM% CP% CF% EE% NFE Ash%
T . 92.1 858 24 390 1.0 434 14.2
T2 95.3 84.7 6.4 276 0.8 499 15.3
T3 - 95.2 842 6.2 28.8 1.0 482 15.8
T4 914 847 25 39.1 0.6 42.5 15.3
TS5 94.9 827 8.1 254 [.6 47.6 173 -
T6 96.0 g81.2 7.9 256 0.9 46.8 18.8
T7 89.7 842 2.1 393 04 424 15.8
T8 90.5 84.9 7.5 26.1 0.8 50.5 15.1
T9 93.1 842 74 213 1.1 48.4 15.8
TI0 93.6 84.6 23 396 05 422 15.4
T11 934 83.2 14 26.5 1.0 483 16.8
T12 93.0 83.3 7.5 26.3 12 48.3 16.7
T1= Raw rice straw T2=Rice straw treated with Pleurotus ostreatus
T3= Rijce straw treated with Pleurotus columbinus, T4= Raw rice straw + 3% soya bean cake
T5=Rice straw + 3% soya bean seed cake + Pleurotus ostreatus Té= Rice straw + 3%

soya bean seed cake + Pleurotus colimbinus
T7= Raw rice straw + 3% cotton seed cake T8= Rice straw + 3% cotton seed cake +
Pleurotus ostreatus

T9= Rice straw + 3% cotton seed cake + Pleurorus columbines, T10= Raw rice straw
+ 3% sunflower cake
TI11=Rice straw + 3% sunflower seed cake + Pleurotus astreatus, T12=Rice straw + #%

sunflower seed cake + Pleurotus columbinus
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Table (3): Effect of supplementation with oil seed cake on the chemical composition of
sesame straw when cultivated with  Pleurotus ostreatus & pleurotus
columbines (on DM basis)

Treatments DM% OM% CP% CF% EE% NFE Ash%
Ti3 884 95.1 1.3 40.2 04 53.2 49

Ti4 94.2 94.7 4.} 344 14 548 53

T15 95.1 942 4.1 336 0.5 56.6 53

T16 929 933 1.5 41.5 04 50.7 6.7

T17 - 933 92.5 5.2 333 1.7 526 7.5

T18 932 92.8 6.9 332 0.8 519 7.2

T19 93.5 94.5 I.5 415 0.9 50.6 55

T20 94 .4 94.6 48 352 1.1 53.3 56

T21 95.4 94.3 4.8 34.7 1.0 33.8 5.7

T22 88.6 96.1 14 14140 09 528 39

T23 939 948 5.4 36.6 038 520 52

T24 921 94.8 56 36.5 0.8 51.9 52

T13= Raw sesame straw T14= Sesame straw treated with Pleurotus ostreatus

T15= Sesame straw treated with Pleurotus columbinus T16= Raw sesame straw + 3% soya bean
seed cake :

T17= Sesame straw + 3% soya bean seed cake + Pleurotus ostreatus

T18= Sesame straw + 3% soya bean seed cake + Pleurotus columbinus

T19= Raw sesame straw + 3% cotlon seed cake T20= Sesame straw + 3% cotton seed cake + Pleurotus
ostreatus

T21= Sesame straw + 3% cotton seed cake + Pleurotus columbines T22= Raw sesame straw + 3%
sunflower seed cake

T23= Sesame straw + 3% sunflower seed cake + Pleurotus ostreatus T24= Sesame straw + #%
sunflower seed cake + Plewrotus columbinus
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Pleurotus columbines 215% respectively

(T14, T15). Data in Tables (2&3) showed
that, oil seed cake when supplemented to
the rice straw and sesame straw and
incubated with Pleurotus ostreatus or
Pleurotus columbinus  for 4 weeks
increased the protein content more than
rice straw incubated with the same fungus
without supplementation.

Concerning  crude fiber, dala
presented in Tables (2 & 3) showed that,
crude fiber in raw rice straw and sesame
straw were 39.0% and 40.2% respectively.
Treated raw rice straw and sesame straw
with Pleurotus ostreatus and pleurotus
columbinus for 4 weeks decreased the
crude fiber content 29.2, 26.2, 14.4 and
164 % (T2, T3, Ti4 and TIS)
respectively. Adding oil seeds cakes to
rice straw improve the degradation of
crude fiber. Results presented in Table (2)
showed that, the highest improvement in
decreasing CF. was occurred  when
supplemented the rice straw with soybean

seed cake 3% and incubated with
Pleurorus  ostrearus and  Pleurotus
columbinus 34.9%, and 34 4%
respectively.  Whereas  the  lowest
decreasing in  fiber contemt for

supplemented rice straw with oil seeds
cakes was observed by supplemented rice
straw with cotton seed cake 3% (T9) and
incubated 4 weeks with Pleurotus
columbinus 30%. These results could be
due to the degradation enzymes which
secret by the fungus as reported by
Kuwahara (1993).

Concerning  supplemented  sesame
straw with oil seed cakes and incubation
with fungus for 4 weeks. Data presented
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in Table {3) did not exert detrimental high
effect. comparing with incubated sesame
straw without supplementation, this could
be as a result of high content of lignin
content in the sesame straw (10%). The
highest decreasing in the fiber content was
noticed with sesame straw supplemented
with soybean seed cake when cultivated
with both fungus 172% (T17, TI8)
without differences between the two
fungus. On other hand the lowest changes
in fiber content recorded with sesame
straw (T23, T24) supplemented with 3%
sunflower seed cakes (8.95% and 9.2 %),
respectively.

Fiber fractions analysis
Cellulose and Hemicellulose):

‘Tables (4&5) presented the effect of
treatments on the fiber fractions content,
concerning the NDF content, data showed
that, the improvement was noticed clearly
in supplemented rice straw by soybean
when  incubated  with  Plewrotus
columbines (T6) for 4 weeks 13.8%.
Whereas, regarding sesame straw the
highest improvement with soybean seed
cake and incubated with Plewrotns
ostreatus (T17) for 4 weeks 10.5%. This
improvement due to increase in
ligninolytic enzymes such as laccase, this
result was in agreement with Garcha er al.
(1995). Whereas the lowest improvement
in NDF was noticed regarding rice straw
{T3) incubated with Pleurotus columbines
2.96% On other hand concerning sesame
sitaw, the lowest improvement in NDF
content was notice when supplemented
sesame straw with sunflower seed cake
{T24) incubated 4 weeks with Pleurotus
columbines (2.1%).

(Lignin,
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Table (4): . Effect of supplementation with oil seed cakes on the fiber fractions of rice
straw when cultivated with Pleurotus ostreatus & pleurotus columbinus (on

DM basis)
Treatments NDF% ADF% ADL% Hemi. Cellulose% Lignin% _Ash%
Tl 74.1 463 127 289 32.6 5.1 157
T2 - 70.0 42,1 - 102 279 319 1.2 9.0
T3 71.9 43,0 11.0 289 320 22 88
T4 75.21 50.1 10.3 25.1 39.8 4.1 6.2
T5 69.0 470 10.6 220 364 1.6 990
T6 639 445 ° 113 19.4 33.2 1.4 99
T7 76.6 499 . 159 26.7 340 7.1 88
T8 709 487 - 131 22.2 356 3.7 94
T9 70.6 490 - 119 216 371 25 9.4
TIO - 81.0 526 - 130 28.3 39.6 6.0 7.0
Tl 71.0 406 - 138 304 268 40 9.8
TI2 . 693 34.0 134 353 20.6 44 9.1
T1= Raw rice straw : T2= Rice straw treated with Plewrotus
ostreatus
T3= Rice straw treated with Pleurotus columbinus T4— Raw rice straw + 3% soya bean cake

T3=Rice straw 4 3% soya bean seed cake + Pleurotus osireatus Té= Rice straw + 3% soya Bean
seed cake + Pleurotus columbinus

T7=Raw rice straw + 3% cotion seed cake ’ T8= Rice straw + 3% colton seed
cake + Pleurotus ostreaius

T9= Rice straw + 3% cotton seed cake + Pleurotus columbmes T10= Raw rice straw + 3%
sunflower cake '

T1 1=Rice straw + 3% sunflower seed cake + Pleurotus ostreatus T12=Rice straw + 3% sunflower
seed cake + Pleurotus columbines
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Table (5): Effect of supplementation with oil seed cakes on the fiber fractions of sesame
straw when cultivated with Pleurotus ostreatus & pleurotus columbines {on

DM basis)

Treatments NDF% ADF% ADL%  Hemi. Cellulose% Lignin% Ash%
T13 64.9 50.3 11.6 14.6 393 10.2 0.8
Ti4 593 41.5 1.9 17.8 296 8.6 33
TIS5 58.2 40.3 10.0 17.9 30.3 8.0 2.0
T16 652 51.2 11.5 14.0 39.7 10.5 1.0
TI17 58.1 392 9.8 18.9 304 7.6 2.2
TI8 585 41.5 99 17.0 316 1.0 29
TI19 65.5 49.5 123 16.0 37.2 114 09
T20 593 42.3 100 17.0 32.3 7.2 28
T21 592 41.5 10.1 177 314 1.3 2.8
T22. 66.2 522 125 140 39.7 11.3 1.2
T23 62.1 48.3 109 13.8 376 8.1 28
T24 629 479 10.5 15.0 374 7.8 27
T13= Raw sesame straw T14= Sesame straw treated with Pleurotus ostreatus

T15= Sesame straw treated with Plenrotus columbinus T16= Raw sesame straw + 3% soya bean

seed cake

T17= Sesame straw + 3% soya bean seed cake + Plenrotus ostreatus T18= Sesame straw + 3% soya bean seed
cake + Pleurotus columbinus

T19= Raw sesame straw + 3% cotton seed cake T20= Sesame straw + 3% cotton seed cake + Pleurotus
ostrealus -

T21=Sesame straw + 3% couon seed cake + Pleurotus columbines T22= Raw sesame straw + 3%

sunflower seed cake

T23= Sesame straw + 3% sunflower seed cake + Pleurotus ostrearus  T24= Sesame straw + 3% sunflower sced
cake + Pleurotus columbinus
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In the same time there is a slight
difference in the celiulose and
hemicellulose, were observed in case of
rice straw and sesame sitaw at the end of
incubation period. Concemning rice straw,
data presented in Table (4) showed that,
the greatest improvement for cellulose
was observed in case of supplemented rice
straw with sunflower seed cakes which
was treated with Pleurotus columbinus,

(T12), whereas regarding the
hemicellulose, supplemented rice straw
with soybean and incubated with

Pleurotus columbinus (T6) showed good
improvement than other treatments.
During growth and development of fungi
the cellulose decreased from 33.6% to
20.6% and hemicellulose decreased from
27.8% to 19.4% in the supplemented rice
straw.

On the other hand, regarding the
sesame straw data presented in Table (5)
showed that, no high improvement was
noticed through ali  treatments. The
highest improvement in cellulose and
hemeiceHulose  was  recorded  when
sesame straw supplemented with cotton
seed cakes with Pleurotus columbinus and
supplemented with sunflower seed cake
incubated with Pleurotus ostreatus 20.1%
and 5.4% (T21. T23) respectively. In this
field Eichlerova and Homolka{1997)
reported that the white — rot fungi can
degrade all the major components of
wood and are generally considered to be
the main agents of lignin degradation in
nature. Pleurotis spp. has the ability 1o
secret many enzymes (laccas. cellulase
and lignin peroxidase).
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Concerning the degradation of lignin
content, data presented in Tables (4&5)
showed that, the highest degradation for
rice straw and sesame straw was observed
when rice straw incubated with Pleurotus
ostreatus and sesame straw supplemented
with soybean incubated with Pleurotus
columbinus 76.4% & 31.4% respectively.

It was clear that, the best
improvement in the nutritive value, ie.
increase in crude protein content and
decrease in both cellulose and lignin
contents, took place after 4 weeks of
incubation  Plearotus  ostreatus  and
Pleurotus columbinus on supplemented
rice straw and supplemented sesame straw
with soybean seed cake

It is clear from Tables (4&5) that the
cellulose and lignin contents were used
from the two strains and different
supplementation were degraded during the
incubation period.

In-vitro dry matter (I1V-DMD) and In-
vitre  organic matter  (IV-OMD)
digestibility:

In  -vitro dry matter digestibility
(DMD) and [n-vitro orpanic matter
digestibility (OMD} for rice straw and
sesame straw are presented in Tables
(6&7). Concerning the rice straw and
treated rice straw data presented in Table
(6)showed that, the digestibility of
uptreated  rice  straw  and  raw
supplemented rice straw with oil seed
cakes. were lower than that of the other
treatments. High improvement occurred
with biological treatment when
supplemented rice straw compared with
unsupplemented. The same trend was
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Table { 6 ). Effect of supplementation with oil seed cakes on IN-VDMD & IN-OMD of rice straw when cultivated with Pleurotus
ostreatus and Pleurotus columbinus

Treatments Tl T2 T3 T4 T3 T6 T7 T8 T9 Ti0 Ti TI2 HSD

INVDMD  33.5¢ 50.3b 50.4b 33.5¢ 55.1a 532ab 309 5423b . 52.35ab 306. 528ab 515ab 46705
SD=zx 02872 08185 06658  1.6502 29704 08621 . 02081 1.7925 1.7578 03527 23676 13316 .-

INVOMD  499hg  63.1ab 62.2b 513 615k 66.2a 487hg 585dc  55.6de  47.8h 58.0d 53.9fe 3.26
SDzx 0.7637 05567 21220 106926 08504 04509 04509 1.9139 04041 04509 15373 09808 .--

. b.c.d, e f. g. h, Means with different superscripts in the same row differ significantly (P 0.05).

Tl= Raw rice straw Tl= Rice straw weaed with Plegromus ostreais

T3= Rice stiraw (reated with Plewrotus columbinus  T4= Raw rice straw + 3% soya bean cake

T5=Rice siraw + 3% soya bean seed cake + Plewrotus ostréatus Té= Rice siraw + 3% soya bean sced cake + Plearoties cofumbinus
T7= Raw rice straw + 3% cotlon seed cake T8= Rice straw + 3% cotlon sced cake + Ple;urotus ostreaius

T9= Rice siraw + 3% cotlon Seed cake + Pleurotus columbines T10= Raw rice straw + 3% sunflower cake

Til=Rice siraw + 3% sunflower seed cake + Pleurotus ostrearus T12=Rice straw + 3% sunfllower soed cake + Picurotus cofumbinus

Lpmumvyopy
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Table (7). Effect of supplementation with oit seed cakes on IN-VDMD & IN-OMD of sesame straw when cultivated with P.
ostreatus and P, columbinus

Treatments  T13 Ti4 Ti5 Ti6 Ti7 TI8 T19 T20 T21 T22 T23 T24 HSD
INVDMD 418  62.9ab 589abe  43.7d 587abc  57.8bhc 43.2d  S84abc 54.5¢ 4244 62.izb 57.8he | 70362
SD =z 04676  1.9146 19451  0.07637 22244  3,1056 1.0494 12894 44478 0.1563 0.8382 3.8480 IR
INVOMD 479ed  S02bcde 49.9cde  46.6e 50.7bed 5772 46.9de 54.0ab  52,7b¢  48.1de 499cde  50.2bcde  3.870
SD =+ 0.9753  2.0669 21221 1L7910  1.4660  0.7281 04005 08100 1.5450 0.7695 0.6050 0.9808 ===
a.boe.doed. g b Means with different superscripts in the same row differ significantly (P (L.05).

T1 3= Raw sesame straw T14= Scsame siraw treated with Plewrotus osireaties

T15= Sesame siraw treated with Plesrorus colimbinus Tl6= Raw resame straw + 3% soya hean seed cake

T17= Sesame siraw + 3% soya bean sced cake + Plenrotus osireaties T18= Sesame straw + 3% soya bean seed cake + Plenratus coltonbines
T19= Raw sesame stiraw + 3% cotton seed cake T2z Sesame straw + 3% cotton seed cake + Pleurotus osireaius

T2l=Sesame straw + 3% cotlon seed cake + Pletirotus colionbines T22= Raw scsame straw + 3% sunflower seed cake

T23= Scrame straw + 3% sunfower seed cake + Pleurons astreatns T24= Sesame straw + 3% sunflower seed cake + Plewroius colwmbinis
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obtained concerning raw sesame straw
and treated supplemented sesame straw as
presented in Table (7). These resulted
agreed with Zakia er-al; (1993) who
reported that there is a significant increase
in In -vitro dry matter enzymatic
digestibility in ‘the spent straw
supplemented with oil seed cakes over
that of the spent straw derived from
unsupplemented lot-

Data in Table (6) showed that, the
highest increasing in digestibility with
incubation Pleurotus ostreatus for 4
weeks with rice straw supplemented with
soybean (T5) reached to 64 4% for
DMD, no significant differences between
this treatment and other treated
supplemented rice straw with the fungus
(T35, T6, T8, T9, T11 and T12). Where as
for the Sesame straw, data in table ( 7)
declared that the highest increasing in
DMD was observed with
T14,T13,T17,T20 and T23, no significant
difference between them when Pleurotus
ostrearus incubated with sesame  straw
supplemented with o0il seed cakes or
without. Kirk and Moore (1972). showed
useful correlation’s between the extent of
lignin removal and in vitro digestibility by
rumen micio - organisms .

In a preliminary report Danai er al.,
(1985) noted that there is a significant
Linear relationship between lignin content
and dry matter digestibility, measured in

vitro ( IVDMD )} with bovine rumimal -

fluid .

Concerning the organic “matter
digestibility (OMD) for rice straw. data
showed that, the highest increasing in
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digestibility was noticed with rice straw
supplemented with soybean when
incubated with Pleurotus columbinus (T6)
for 4 weeks( 32.7%). Data in Table (6 &
7) showed that, the digestibility of treated
substrates were higher, (P< 0.05) when
compared with that of control. On the
other hand, conceming the /n-vitro OMD
for sesame straw, the highest increase in
IV-OMD (20.5%) was shown with
sesame straw supplemented with soybean
incubated for 4 weeks with Pleurotus
columbines T18, followed by T20 and no
significant  difference between them.
Regarding the lowest improvement in
OMD data in table (7) showed that, the
incubated supplemented sesame straw
with sunflower seed cake by both fungus
T23, T24 recorded the lowest
improvement 3% only.

CONCLUSION

Adding oil seed cakes to the
substance during the cultivation of oyster
mushroom as a source of natural protein
stimulate the fungi growth, increasing the
protein content of the substrate and
increasing the degradation enzymes.
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