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1. INTRODUCTION

In Egypt, the shortage of animal feedstuffs, in general and
protein in particular, attracted the attention of many research
workers towards the unconventional feed resourtesas stated
that the annual nutritional requirements of animal population is
esimated to be 12.86 million tons of TDN and 1.367 million tons
of DCP per year, according to (Census 1982)However, only
4.0 to 4.3 million tons of crop residues out of 2352 million
tons produced are used for feeding ruminafis -Shinnawy,
1990, Hathout and EL-Nouby, 1990) Approximately two thirds
of the crop residues are burned or wasted, and hence lead to
environmental pollution and consequently health hazards.
Accordingly, the biological treated roughages can provide farm
animals with high sowe of energy as a result of improving residue
crops. Many in vivo studies were done in different parts of the
world on biological treatments of straws for improving their
nutritional quality have remained for a long time at the laboratory
scale only(Flegd and Meevootison 1986) Due to the urgent
needs to search for more available and cheaper roughage, resources
particularly agricultural byproducts for animal feeding, improving
the nutritive values of such residues would provide a major
contribution in he field of feed resourcetn summer season, the
available feeds {mainly concentrate feed mixture (CFM) and
straws} only cover 39% and 22% of the animal energy and protein
requirementgEl-Serafy, 1991).However, its use for small and

large ruminants hasot been fully explored.
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However, no studies have reported or assessed its
replacement rates or comparative feeding value primarily with high
energy growing and finishing rations for growing calMésuad et
al., (1998)showed that feeding biological tted six different kinds
of low quality roughages (cotton stalks, corn cubs, corn stalks, rice
straw, wheat straw and bean straw) and concentrate feed mixture
(1% of LBW of growing lambs) resulted in improvement of feed
consumption and better daily gainefeand economical efficiencies,
rumen fermentation and blood parameters without negative effects

on animal metabolism.

In the other side, ruminant meat is an important source of
nutrients and is also of high sensory value for human. However, the
importan@ and nature of these characteristics depend on ruminant
nutrition. The first part of this study focused on the effect of
biological treated different types of straws and dietetic value on the
blood constituents and the second part is meat quality. ltsodfe
panel of quantitative and qualitative contributions, especially
through its physical and chemical characteristics. In Egypt, there is a
gap between the available and required animal feeds and animal
requirements especially in summer. Wheat, bean iaadstraw and
also, corn stalks are the main roughages used in animal feeding by
farmers in summer season. The concentrate ingredients containing
elevating prices, so attempts to use new methods such as biological
treatments for elevating the roughagediieg values and marked
increases in their nitrogen (CP) content and digestibility to partially

replace high prices concentrate ratiqAd-Ashry et al., 2002,
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Kholif (2005) and Sabbahet al., (2006). Also, increased carcass
weight and dressing%{Henics, 187; Sabbah et al., 2006).
Biological treatments is consider a promising method for utilizing
lignocelluloses agricultural wastes to increase their protein content,

then use it as feed for ruminants.

The present study aimed to investigate: (1) the abdity
biological treatment withTrichoderma harzinaum -818 fungi) to
improve, its chemical composition, cell wall constituents, and

nutritive value in termsf TDN and DCP.

(2) Effect of feeding CFM with rate of 2% of LBW plus
biological treated wheat, Ba or clover strawsad-libitum for

growing calves on their performance.

(3) Effect of feeding biological treated roughages and
concentrate feed mixture in the rations of gryvicrossbred
Friesian calves onsome blood constituents and carcasses

charactestics

19



2. REVIEW OF LITERATURE

In Egypt, the shortage of animal feedstuffs, in general and
protein in particular, attracted the attention of many research
workers towards the unconventional feed resourltesas stated
that the annual nutritional ragements of animal population is
estimated to be 12.86 million tons of TDN and 1.367 million tons of
DCP per year(Census 1982)

According to(Census 206), there are about 21.542 million
tons of plant by products produced annually in Egypt).
Approximately two thirds of the crop residues are burned or wasted,
and hence lead to environmental pollution and consequently health

hazards.

Although wheat straw are already being fully utilized by many

farmers, yet rice straw not being utilized on largeescal

El-Shinnawy (1990) and Hathout and EI-Nouby (1990)
found that only 4.0 to 4.3 million tons of crop residual are used for

feeding ruminants.

The problems of feeding straws, wastes and othgrbgucts
for animals, which limits their use in animal matiformulation, could
be summarized in the following: (1) low protein content, (2) high
crude fiber content, (3) presence of some-antiitional compounds
(i.e. Tannin in banana wastes), (4) poor quality, and (5) low

digestibility.
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2.1 Chemical compogion of crop residues:

Langer et al. (1980) who reported that the fungal treated
straw led to decrease of OM and CF contents, while CP and ash

contents increased as compared to the untreated wheat straw.

Theander and Aman (1984)stated that low digegiiity of
such materials is due to their high content (on DM basis) of cellulose
(30-40%), hemicellulose (385%) and lignin (1015%). Thus to
improve digestibility and nutritive value of crop residues, different

mechanical, chemical and biological methousst be pracised

The rice straw (R.S) was characterized by their high fiber
contents. Analysis of roughages by detergent proced@esring
and Van Soest, 19703howed that these residues are high in lignin,
cellulose and hemicellulose. Also, most céreaste straws are
characterized as low crude protein, low available energy and
deficiency in certain minerals. Their utilization are also limited
because of low voluntary intake of the animals and their huge bulk,.
These materials supply no more energypasr quality ones, total
digestible nutrients (TDN) are less than 50% and starch value (SV)
is less than 29%Balch,1976).

2.2. The problems of feeding roughages and other fibrous
by-product:

Cereal straw is composed primarily of cellulose and
hemicelllose, which could form part of the feed as roughages for

ruminants. Unfortunately, its low digestibility and protein contents,

poor palatability and bulkiness, discourages its use as the sole source

21



of feedstraw, the major roughage of ruminants, contamy little
protein and mineral and very high amount of lignin and silica. The
lignin component creates the barrier to efficient utilization,
conversion or degradation of the polysaccharides in lignocelluloses
to useful products. Lignocellulosic residugs aot high value feeds,
they are classified as low quality roughage, i.e. high in fiber, low in
protein, vitamins and minerals and high lignifications make them less
utilization than the green fodder. Physical, chemical and
microbiological treatments ohé cellulosic materials have been tried
for improving the nutrient availability from such materials to animals
(Lyo and Antai, 1988; Singhet al., 1994, Mchan, 1986 and
Hunt et al.,1992. The first objective in silage making is to produce

a palatable angreserved feed; this can be achieved by ensuring the
success of the lactic fermentation using various biological additives
or by making the process less dependent on fermentation by

acidifying the crop with organic or inorganic acids.

Although both approzhes can achieve satisfactory
preservation, the composition of the resulting silages differs in that
those prepared with biological additives tend to be extensively
fermented whereas the addition of acids, especially formic, restricts

fermentation.

2.3. Improve the utilization of low quality roughages:

In recent Years, considerable attention has been given to
improve utilization of low quality roughages through mechanical,
chemical and biological treatments. Any simple and / or cheap

method of treahent, which could increase the digestibility of energy
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by 1020%, would add tremendous amount to nutrient resources of
the world's ruminant anima(&l-Shinnawy, 1990) The importance
of such improvements in animal feeding system warrants even more

attenton in the developing countri€g/anapat, 1981)

2. 3. 1. Mechanical treatments:

The aim of mechanical treatments is to increase the
digestibility of roughages and to increase the quantity, which can be
eaten by animals without any harmfuleet on their weight gain or
productive performance. Mechanical treatment like grinding iand
can improve the digestion of roughages because this treatment
increase the surface area of roughages for rumen microbes digestive
enzymes and increase voluntangake Hathout and EI-Nouby,

1977).

2.3.2. Chemical treatments:

Waller (1976) described themode of action of chemical
treatment on crop residues chemical treatment solubilizes some
hemicellulose, without changing the roughage cellulose content. This
also reduces strength of the intermolecular hydrogen bonds by
binding cellulose molecules togetheidller, 1976 and Jackson,
1977).

Urea was introduced in many cereal straws-d%@and used
to feed animals by many authorsayasuriya et al (1983) treatel
rice straw with 4% urea solution for 3, 9 and 27 days in closed pits.

The crude protein (CP)content of the untreated straw was 4.7%,
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while it was increased to 5.8, 6.0 and 7.2%, respectively for ensiled

straw.

Wanapat et al. (1981]) cited thatnutritive value of rice straw
was significantly enhanced by treating it with solution containing 5%
urea and 0.3% salt at 1:1 ratio and ensiled for 3 weeks. They found
that CP content of straw (3.25%) was increase than 2 folds by
ensiling with urea and attained 9%%). Acid detergent fiber (ADF)
and acid detergent lignin (ADL) were increased with urea treated
straw to 62.5 and 7.0%, respectively, while they were 54.2 and

4.4%, respectively, in untrated straw.

2.3.3. Biological treatment:
2.3.3. A. Fungal addities:

Zadrazil and Brunnert (1980) reported that the imitro
digestibility of lignocellulose by white rote fungi decreased by
addition of inorganic nitrogen. The biological treatment of
lignocellulose materials with white rote basidiomycetes may become
on economically and environmental attractive approach to breaking

this barriers without any pollutioik{rk et al.,1983).

Shoukry et al. (1985)found an increase in CP, EE and ash
content when treated sugar cane begasse with 4 different
microorganisms (Tricoderma viride 253), Basidomycetes SP and Il
and Gliocladium SP Q 230).

Abdul Aziz et al. (1994) fermented rice straw, bean straw
and sugar cane bagasse witbh$reatus and found that the content
of OM, CF and EE in the spent rice straw decreased by)]14398
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and 20.99 respectively on the other hand CP, NFE, ash and silica
contents and silica/ash ratio were increased by 18.53, 7.27, 85.35,

14.2 and 15.6 %, respectively.

The content of OM, CF, EE and NFE in the spent bean straw
and spent sugar cane lsge decrease by (4.82 and 2.36 %), (14.95
and 5.27%), (12.75 and 10.91) and (41.15 and 3.40), respectively.
They added that the CP, ash, silica contents and silica/ash ratio were
increased by (75.08 and 55.46%), (73.20 and 8.92%), (55.72 and
73.64%) and47.28 and 51.25%) in the same order.

2.3.3.B.Mode of action of fungal enzymes:

In nature, many fungi grow on living or deed parts of plant,
which are generally poor in nutrients and vitamins for both mycelium
growth and fruit developmen{Zadrazil, 1973). Weiland (1988)
stated that; the filamentous fungi grew on solid surfaces as roots in
the soil, but the tubular body of fungal filament grew along side of
the soiled particle, using the available surface liquid film as a source
of moisture and nutrient$n the case of lignin degrading fungi the
growing tips of the filament produces powerful extracelluler lignin
degrading enzymes, which act as
the substrate and converting lignin to metabolic product. The
mycelial mat fis the space between the solid particles. And because
there is no free liquid and hence nutrients in this interstitial space,
growth rate depends on the ability of the mycelial mat to the next

available substrate.

Lee et al. (1983) reported an insignifant effect of enzyme

activity on the degree of polymerization of crystalline are peeled of
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progressively. The new cellulose chains exposed at the adsorption of
enzymes in the early reaction period is restricted by the structural
limitation; more enzyme metules can be adsorbed as more new

surfaces are exposed in parallel with the progress of hydrolysis of

crystalline cellulose.

White rot fungi and basidiomycetes fungi are probably the
most efficient terrestrial microorganisms capable of utilizing all of
the polymers of lignocellulosic residue, which is not available for

fungal growth in their macromolecular for(dirk, 1983).

Wood (1985) reported that a rate of both hydrolytic and
oxidizing reaction are excited into the lignocellulosic substrate,
acting o polymerize (the lignocellulose polymers) into compounds
of lower molecular weight which can be assimilated by the fungus.
Also Kirk (1975) added that, white rot fungi decompose wood by
converting the lignin eventually to GGnd HO. The white rot
fungi, basidiomycete types are capable to produce a range of
lignocellulotyic enzyme when grown on various suitable media
(Augusto and Vassili, 1972, Paiceet al. 1978, Eriksson, 1981,
Fan et al. 1982 and Priest, 1983).

2.3.3.C. Bacterial additives:

Gordon, (1989) mentioned that, inoculation of grass, alfalfa

or mixed grassegume forages withactic acid bacteria

Heikkila et al., (1998) cited that, the untreated or treated
timothy  with  inoculant  Kactobacillus  rhamnosus +

propionbacterium shermanii 5x 1@olony forming units/g) or
26



acid 80% formic acid + 2% orthophosphoric acid)The
fermentation quality of all silages was good. Digestibility of the
whole diet was better in cows given the inoculants treated silage

compared with the acid treated or untegbsilage.

Weimer et al. (1999) studied effects of four contrasting diets
populations of three species of ruminal cellulytic bacteria
(Ruminococcus albus, Ruminococcus flavefaciand Fibrobacter
succinogengsusing oligonucleotide probes to rRNA. Biebased
on alfalfa silage or corn silage as the primary fiber source were
formulated to content either 24 or 32% neutral detergent fiber
(NDF) measured after amylase treatment. The cows fed the alfalfa

silage diets had higher dry matter intakes and mikdpction.

Abd-EI-Galil (2000) reported that the row material
(bagasse) treated with cellumonas Sp. Bacteria, as biological
treatment, had a great effect on crude protein which increased
from 1.75 to 1.62%.

Weinbrg (2001), observed an improvement ihe
fermentation silage treated with Lactic acid bacteria compared

with untreated silage of forage.

2.3.3.D.Mode of action of bacteria in agricultral by-

products:

Noton (1982)confirmed that, anaerobic bacteria fermentation
converts sugary compoundstimre material into lactic acid inhibiting

normal aerobic bacterial action. If air kept out of the silage, it is
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preserved efficiently and stablfakano et al., (1989) recognized
that, silage containing less than 1.0 gm butyric acid per kg total acid

Is good in fermentation quality.

Mc-Donald (1981) concluded that, lactate silage's are
characterized by having low'Ralues, usually between 3.7 and 4.2

and containing high concentration of lactic acid.

2.3.3.E. Enzymatic additives:

Olsen and Voelker (1961) added enzymes produced by
Aspergillus oryzae to whole maize but failed to improve the
digestibility of the silage by ruminants; cellulose treated silages had

lower pH values than those of the control silages.

Abd EIl-Galil (2000) observed that addition o6% cellulose
enzyme to bagasse caused the highest DMD and OMD while treated
bafasse silage with rumen liquor or cellulose caused higher
digestibility (P < 0.05) than the other treatments. It was concluded
that enzymatic treatment of bagasse improved itemdal
composition, nutrient digestibility, ADG, feed intake and feed
efficiency.

2. 4. Effect of biological treatments on chemical
composition and cellwall constituents of poor quality
roughages:

2.4.1. Dry matter (DM):

Stokes and Chen (1994)eportedthat an additive enzyme

containing, cellulase, xylanase cellobiase and glucose oxidase to
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whole plant corn in the first 7 days of fermentation resulted to loss in

rations DM.

Khorshed (2000)reported that biological treatmentg.yirdi,
S. cerewgiae or T. viridi + S.cerevisiap decreased DM content
significantly (P<0.05) for some crop residues (wheat straw, rice
straw, cotton stalks, pinnate of date palm tree and mid rib of date

palm tree) comparing with untreated materials.

Bader (1993)and El-Marakby (2003) pointed that, chemical
composition of wheat straw, fungal treated witbaricus bisporus

decreased slightly DM compared with those in raw wheat straw.

2.4.2. Organic matter (OM):
Dhanda et al. (1994)fermented wheat straw with white rot
fungi sp., and noticed that organic matter was decreased as a result

of the fungal treatment.

Furthermore Abdul-Aziz et al. (1997)treated cropped rice
straw withT.viridi (T1), T.viridi + Saccharomyces cerevVisid€2),
Pleuroutus ostreatuglT3) andP. ostratus+ S. cerevisia€T4). All
treatments were incubated for 7, 14, 21 and 28 days. They showed
that OM decreased (P<0.05) with T1 and T2 compared with

untreated rice straw.

Khorshed (2000) reported that biological treatments
(T.virdi, S. cerevisiaeor T. viridi + S.cerevisiag@ decreased
(P<0.05) OM content for some crop residues (wheat straw, rice
straw, cotton stalks, pinnate of date palm tree and mid rib of date

palm tree) comparing with untreated materials.
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On the other handChandra et al. (1991) Bader (1993)
and El-Marakby (2003) noticed great decreased in OM of
spawning wheat straw (SWS) comparing with raw wheat straw.
They concluded that, this was mainly due to the higher ash content

in other compost materials.

2. 4.3. Crude protein (CP):

It is well established that biological treatment of straw and
other fibrous roughages, result usually in marked increases in their
nitrogen (crude protein) content digestibility when the treatment
condition was appropriat€Zadrazil, 1975. Kundu et al. 1982)
while Chawla and Kundu (1987) observed that crude protein
content of fermented wheat straw witlhnaetomium globosur T.
viridi was increased (P<0.05) from 3.5% (in untreated wheat straw)

to 27.7 and 23.2%, respectively.

Ward and Perry (1982) reported thathe treated corn cubs
with fungus increased the CP content up to 14%, videlkanda et
al., (1994) mentioned that the CP content of spent straw increased
from 3.42% to 6.1%. Biological treatment of straws resulted in
reducing NDF, ADF, ADL, cellulose, hecglluloses and energy

content.

FurthermoreChawla and Kundu (1985)established that all
fungal strain significantly increased crude protein content of
colonized straw when they treated wheat straw with some fungus

strain.

In addition,Shoukry et al. (1985) treated sugercane bagass by

4 different microorganismsT( Viridi 253, Basidomgcetes sp.1, 11
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and Gliocladium sp. Q230) and found an increase in CP content. In
addition they added treating wheat straw with some strain of fungus
supplemented with ureand ammium sulphate mixture led to similer

postive effect.

Also, Hamissaet al. (1985) treated the fermented bagd3s
viridi. fungi) with NaOH or sodium hypochlorite followed by 4%
urea solution treatment. They found that all the treatments

significanty increased CP content.

Larwence and Abada (1987)showed that treating wheat
straw by T.viridi or Myithclum Verrucavia increased protein
content by 3.3 and 4.7%, respectively. Moreo&uphashet al.
(1991) showed that crude protein content of ricest treated with
T. viridi or Aspergillus nigeror a mixed culture were higher

(P<0.01) than untreated rice straw.

In addition,Dhanda et al. (1994)fermented wheat straw with
white rot fungi sp., and noticed that CP content of spent straw

increased fron3.42 to 6.18% as a result of the fungal treatment.

Deraz (1996) reported marked increased CP improvement
rates to as much as 82.31 and 129.60% for rice straw treated by

chemical and biological treatments, respectively.

Furthermore Abdul-Aziz et al. (1997) treated chopped rice
straw withT.viridi (T1), T.viridi + Saccharomyces cerevVisid€2),
Pleuroutus ostreatuglT3) andP. ostreatust+ S. cerevisia€T4). All
treatments were incubated for 7, 14, 21 and 28 days. They showed
that treatments foil.viride, increased CP content (P<0.05) of T1

and T2 compared with untreated rice straw.
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Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag increased (P<0.01) the
content of CP in compare with the correspogdinontreated

materials.

Similar results were reported Blyanger et al. 1980, Bakshi
and Langar 1991, Bader 1993 ) .

El-Marakby (2003) pointed out to, an increase of the CP
content in the fungal treated wheat straw by 19.19%, comparing
with that in raw material. This increase was mainly due to the
additional source of nitrogen added through the composting process

before the mushroom cultivation.

Dahanda et al., (1994) found that the increase of crude
protein in white rot fungi treated straw was due te tapture of
excess nitrogen by aerobic microbes and conversion of the same into
microbial protein during solidtate fermentation. Generally, the
biological treatment witifH was led to crude protein augmentation
and reduces the fiber fractions.

2. 4.4. Qude fiber(CF):

Shoukry et al. (1985)treated sugarcane bagass by 4 different
microorganisms T.viridi 253, Basidomgcetes sp.l, Il and

Gliocladium sp.Q230) and they found a decrease in CF content.

Also, Hamissa et al. (1985) treated fermented bagass
(T.vridi.fungi) with NaOH or sodium hypochlorite and then were
sprayed by 4% urea solution. They found that all treatments

decreased CF significantly contents of bagasse.
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Simillarly, Abdul-Aziz et al. (1997) treated chopped rice
straw with T.viridi (T1), Twviridi + Saccharomyces cerevisid€2),
Pleuroutus ostreatu¢T3) and P. ostreatus+ S. cerevisiagT4),
while all treatments were incubated for 7, 14, 21 and 28 days. They
showed that CF content was decreased (P<0.05) in all treatments by
13.6, 12.1, 31.3and 37.7% in T1, T2, T3 and T4, respectively,

compared with untreated rice straw.

Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag decreased (P<0.01)
significantly CF content for some crop residussmparing with

untreated materials.

Bader (1993); Dhandaet al. (1994)andEl-Marakby (2003)
pointed that, CF value (40.63%) of wheat straw decreased to
11.59% in fungal treated spawning content. This remarkable decline
in the CF content of SWS may b#riéuted to the utilization of
carbohydrates including the CF by the fungus as an energy source

for its growth.

2.4.5. Ether extract (EE):

Shoukry et al. (1985)treated sugarcane bagass by 4 different
microorganisms T.viridi 253, Basidomgcetes sp.l,| land

Gliocladium sp.Q230) and they found an increase in EE content.

Furthermore Abdul-Aziz et al. (1997) treated chopped rice
straw withT.viridi (T1), T.viridi + Saccharomyces cerevVisid€2),
Pleuroutus ostreatugélT3) andP. ostreatus+ S. cerevisia€T4). All

treatments were incubated for 7, 14, 21 and 28 days. They showed
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that, EE contents were increased (P<0.05) with T1 and T2

compared with untreated rice straw.

Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag increased significantly
(P<0.01) the EE content for some crop residues comparing with

untreated residues.

Also, El-Marakby (2003) cleared that ether extract content
was increased by 16.96% in the composed as compared with those
in raw wheat straw. This finding also is in harmony with that
recorded by Bakshi and Langer (1991) who found that EE content
increased from 0.86% in raw wheat straw to 1.26%Agaricus

bisporusspawning.

2. 4.6. Ash:
Shoukry et al. (1985)treated sugarcane dmss by 4 different
microorganisms T.viridi 253, Basidomgcetes sp. I, 1l and

Gliocladium sp.Q230) and they found an increase in ash content.

Also, Hamissa et al. (1985) treated the fermented bagass
(T.viridi.fungi) with NaOH or sodium hypochlorite artien were
sprayed with 4% urea solution. They found that treated bagasse

contained higher ash content than the untreated bagass one.

In addition, Dahanda et al. (1994) fermented wheat straw
with white rot fungi sp., and noticed that the total ash asasedicid
insoluble ash content was more in the spent paddy straw as a result

of the fungal treatment.
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Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag increased significantly
(P<0.01) the ash contefar some crop residues in compare with

untreated residues.

Similar results were obtained Klyangar et al. 1980; Bakshi
and Langer 1991 and Bader 1993)On the other hand, El
Marakby (2003) mentioned that, fungal treated wheat straw with
biological treament, led to increase the higher total ash content of
spawning after the mushroom harvesting compared with that, in raw
wheat straw which was a result to their lower organic matter

content.

2.4.7. Nitrogen free extract (NFE):

Hamissa et al. (1985) treaed the fermented bagass
(T.viridi.fungi) with NaOH or sodium hypochlorite and then sprayed
with 4% urea solution. All the treatments increased significantly

NFE contents of bagasse comparing with untreated bagass one.

Furthermore Abdul-Aziz et al. (1997 treated chopped rice
straw withT.viridi (T1), T.viridi + Saccharomyces cereVisid€2),
Pleuroutus ostreatuglT3) andP. ostreatust+ S. cerevisia€T4). All
treatments were incubated for 7, 14, 21 and 28 days. They showed
that, NFE decreased (P<0.05)tlwiT1 and T2 compared with

untreated rice straw.

Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag decreased significantly

(P<0.01) NFE content for some crop residues (wheat straw, rice



straw, cottonstalks, pinnate of date palm tree and mid rib of date

palm tree) comparing with untreated materials.

Bakshi and Langer (1991); Bader (1993) and EMarakby
(2003) showed that, NFE decreased by 18.19% in SWS in

comparison with that in the pasteurized cosgxd.

2. 4.8. Cell wall constituents:
a. NDF:

Shoukry et al. (1985)treated sugarcane bagass by 4 different
microorganisms T.viridi 253, Basidomgcetes sp., Il and

Gliocladium sp.Q230) and they found a decrease in NDF content.

Chawla and Kundu (1985)showed that treating wheat straw
with some strains of fungus supplemented with urea and ammonium

sulfate mixture reduced NDF content of by 19.21%.

Also, Hamissa et al. (1985) treated the fermented bagass
(T.viridi.fungi) with NaOH or sodium hypodtrite followed by 4%
urea solution. All the treatments significantly increased NDF content

of bagass comparing with untreated bagass.

Kung et al. (1991) found that under the optimal conditions
(pH 4.5 and 50 ° C for 7 days), high levels of cellulosegyme
complex fromTrichoderma resseydrolyzed more than 65% of a
purified cellulose source. However, the enzyme complex did not

affect NDF content relative to untreated silage.

Also, Stokes and Chen (1994)eported that an additive
enzyme containing, ellulase, xylanase cellobiase and glucose

oxidase to whole plant corn reduced NDF in the first 7 days of
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fermentation. Degradation of structural fiber continued after day 28

of ensilage.

Deraz (1996) reported that, NDF content was slightly
decreased in ¢e straw treated by both chemical and biological

treatments.

Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag decreased (P<0.01) NDF

content ,comparing with untreated materials.

El-Marakby (2003) cleared that the biological treated wheat
straw with white rot fungusAgaricus bisporousresulted in
considerable changes in cell wall constituents. Whereas, the NDF
content in spawning wheat straw was decreased by 45.10%

compared with those in the pasteed compost.

b. ADF:

Shoukry et al. (1985)treated sugarcane bagass by 4 different
microorganisms T.viridi 253, Basidomgcetes sp.l, Il and

Gliocladium sp.Q230) and they found a decrease in ADF content.

Chawla and Kundu (1985)showed that treating whe straw
with some strains of fungus, supplemented with urea and ammonium

sulfate mixture reduced the ADF content by 15.26%.

Also, Hamissa et al. (1985) treated the fermented bagass

(T.viridi.fungi) with NaOH or sodium hypochlorite and then were
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sprayed wth 4% urea solution. They found that the cellulose and

ADF contents were nearly similar of treated or untreated bagass.

Also Rai and Mudgal (1984)hydrolyzed cellulose in wheat
straw by a commercial cellulose product franviridi at different
concentrabns i.e. 0.025, 0.10, 0.25, 0.50, 0.75 and 1.0% (w/w)/100
kg DM. They found that, hydrolysis of hemicellulose and lignin was
variable, since the cell wall constituents and acid detergent fiber
(ADF) decreased (P<0.01) while cell contents increased (Px0.01

with enzymatic treatments.

Kung et al. (1991) found that under the optimal conditions
(pH 4.5 and 50 ° C for 7 days), high levels of cellulose enzyme
complex fromTrichoderma resseydrolyzed more than 65% of a
purified cellulose source. However, thezgme complex did not

affect ADF content relative to untreated silage.

Also, stokes and Chen (1994)eported that an additive
enzyme containing (cellulase, xylanase cellobiase and glucose
oxidase) to whole plant corn reduced ADF in the first 7 days of
fermentation. Degradation of structural fiber was found to be

continued after day 28 of ensilage.

Deraz (1996)reported that, the chemical and the biological
treatments of rice straw slightly decreased ADF content, comparing

with untreated rice straw.

Khorshed (2000yeported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag let to decrease (P<0.01)
ADF content with all biological treatments, comparing with

untreated materials.
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El-Marakby (2003) cleared that the biologicatdated wheat
straw with white rot fungusAgaricus bisporousresulted in
considerable changes in cell wall constituents. Whereas, the ADF
content in spawning wheat straw were decreased by 31.54%

compared with those in the pasteurized compost.

c. ADL:

Shoukry et al. (1985)treated sugarcane bagass by 4 different
microorganisms T.viridi 253, Basidomgcetes sp., Il and

Gliocladium sp.Q230) and they found a decrease in ADL content.

Chawla and Kundu (1985)showed that treating wheat straw
with some strains diungus supplemented with urea and ammonium

sulfate mixture reduced the content of ADL 52.62%.

Also, Hamissa et al. (1985) treated the fermented bagass
(T.viridi.fungi) with NaOH or sodium hypochlorite and then were
sprayed with 4% urea solution. All theeatments significantly
increased CP content and decrease ADL content comparing with

untreated bagass.

Deraz (1996)reported that, the chemical and the biological
treatments of rice straw markedly increased ADL content,

comparing with untreated material.

Moreover,Larwence and Abada (1987showed that treated
wheat straw byT.viridi or Myithclum Verrucavia lignin contents

increased by 8 and 1%, respectively.

Chawla and Kundu (1987)treated wheat straw BY.viridi

and reported a decrease in lignin.
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d. Hemicellulose:

Shoukry et al. (1985)treated sugarcane bagass by 4 different
microorganisms T.viridi 253, Basidomgcetes sp., Il and
Gliocladium sp.Q230) and they reported decreases in hemicellulose

content.

Chawla and Kundu (1985)showed that treatinggheat straw
with some strains of fungus supplemented with urea and ammonium

sulfate mixture reduced the content of hemicellulose by 41.20%.

Also, Hamissa et al. (1985) treated the fermented bagass
(T.viridi.fungi) with NaOH or sodium hypochlorite and therere
sprayed with 4% urea solution. All the treatments significantly

increased hemicellulose content comparing with untreated bagass.

Chawla and Kundu (1987)treated wheat straw by.viridi

and reported a decrease in hemicellulose.

Also, Strokes and Che (1994) reported that an additive
enzyme containing, cellulase, xylanase cellobiase and glucose
oxidase to whole plant corn in the first 7 days of fermentation,
hemicellulose was reduced by 13%. Degradation of structural fiber

continued after day 28 of sitage.

Furthermore , Abdul-Aziz et al. (1997) treated cropped rice
straw withT.viridi (T1), T.viridi + Saccharomyces cerevVisid€2),
Pleuroutus ostreatuglT3) andP. ostreatus+ S. cerevisia¢T4). All
treatments were incubated for 7, 14, 21 and 28&.dalgey showed
that hemicellulose contents were significantly decreased in all

treatments except far.viride, compared with untreated rice straw.
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Khorshed (2000)reported that biological treatmentB.yirdi,
S. cerevisiaeor T. viridi + S.cerevisiag hemicellulose content
increase (P<0.01) with all biological treatments for some crop
residues (wheat straw, rice straw, cotton stalks, pinnate of date palm
tree and mid rib of date palm tree) comparing with untreated

materials.

El-Marakby (2003) cleared hat the biological treated wheat
straw with white rot fungusAgaricus bisporousresulted in
considerable changes in cell wall constituents. Whereas, the
hemicellulose content in spawning wheat straw were decreased by

96.28% compared with those in the pasized compost.

El-Marakby (2003) cleared that the biological treated wheat
straw with white rot fungusAgaricus bisporousresulted in
considerable changes in cell wall constituents. Whereas, the ADL
content in spawning wheat straw was increased by 87.57%

respectively, compared with those in the pasteurized compost.

The degradation of various fiber fractions increased with
increasing level of hemicelluloses. These observations indicating
their influence on hemicelluloses breakdown as the effect of the
biological treatmenKholif (2005) and Mahrous (2005)

e. Cellulose:

Henderson et al. (1982) found that treatment with cellulase
from T.viridi (4gm/kg) resulted in more cellulose being hydrolyzed
in the grass silages than in the legume silages. The gréatdsat
15 and 38C.
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Also, Hamissa et al. (1985) treated the fermented bagass
(T.viridi.fungi) with NaOH or sodium hypochlorite and then were
sprayed with 4% urea solution. The cellulose and ADF contents

were nearly similar.

Moreover,Larwence and Abada (1987)showed that treated
wheat straw byT.viridi or Myithclum Verrucavia significantly

decreased cellulose content by 12 and 8%, respectively.

Henderson and MecDonald (1977) used two levels of
cellulose enzyme to herbage (1and 4 g/kg fresh grdres) observed
that cellulose contents of the silages were significantly reduced after
61 days at the higher rate of enzyme. In the second experiment two
enzymes produced béspergillus nigerwere compared with two
enzymes derived fronTrichoderma viride (T.viridi) under the
conditions of the experiment. The cellulose enzymes produced from
T. viride were more active than those produced Aspergillus

niger.

Also, Stokes and Chen (1994)eported that an additive
enzyme containing, cellulase, xylanase cedlebi and glucose
oxidase to whole plant corn in the first 7 days of fermentation
reduced cellulose by 11%. Degradation of structural fiber continued

after day 28 of ensilage.

Deraz (1996)reported that, the chemical and the biological
treatments of rice siw markedly increased cellulose content,

comparing with control.

Furthermore ,Abdul-Aziz et al. (1997) treated cropped rice

straw withT. viridi (T1), T. viridi + Saccharomyces cereVisiéE2),
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Pleuroutus ostreatuglT3) andP. ostreatust+ S. cerevisia¢T4). All
treatments were incubated for 7, 14, 21 and 28 days. They showed
that Cellulose contents were significantly decreased in all treatments

except forT. viride, compared with untreated rice straw.

Khorshed (2000)reported that biological treatmen(T. virdi,
S. cerevisia®r T. viridi + S.cerevisiapdecreased significantly DM,
(P<0.05), OM CE and NFE (P<0.01) cellulose contents decreased
(P<0.01) with all biological treatments for some crop residues
(wheat straw, rice straw, cotton stalks, pienat date palm tree and

mid rib of date palm tree) comparing with untreated materials.

El-Marakby (2003) cleared that the biological treated wheat
straw with white rot fungusAgaricus bisporousresulted in
considerable changes in cell wall constituentbeY®as, the cellulose
content in spawning wheat straw were decreased by 53.73%,

compared with those in the pastteruized compost.

2.4.9. Effect of biological treatments of poor
quality roughage on apparent nutrient
digestibility:

2.4.9.A. Digestion coeffigents:

Autrey et al. (1974) reported that cellulose digestibility for
cows receiving corn silage (treated with cellulose fromiridi)
rations were 48 to 51% compared to only 12 to 24% for animals
consuming lespedeza hay. In anther experiment ,cellulose

digestibility of Bermoda grass hay,persoaked overnight with 2%6NaO

Hsolution followed by a 5 day treatement with 0.72% cellulose
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ranged between 59 to 61% compared with 42% for the dry and wet

control.

Ward and Perry (1982) compared ground corn cobs treated
with cellulase fromT.viridi and untreated in a diet of lamb digestion
trial containing 40% roughage. They found an increase in
digestibility of DM (4.8%), NFE (9%) and TDN (18%) and
decreases in digestibility of CF (41%) and ether extract (8.8%).
However insignificant changes in digestibility of CP was notiRdj
and Mudgal (1984)observed that the in vivo digestibility of DM,
cell wall. ADF and hemicellulose and nutritive value index and
availability index were higher (P<0.01) in wheat straw treatdtl wi
cellulase (extreated fromviridi at 0.025, 0.10, 0.25, 0.50, 0.75 and
1.0% w/w/100kg of wheat straw) than in untreated wheat straw.
Also the values for in vitro cell wall digestibility increased (P<0.01)
with increasing cellulase (up to 0.75%) but ded to decrease

thereafter.

Stokes (1992)»uggested that concentration of residual water
soluble carbohydrate and digestibility of DM in vitro were increased
and levels of silage structural carbohydrates were reduced for mixed
grass legume forage ensilafter application at the forage harvester
of an enzyme mixture containing: cellulase, xylanase cellobase and

glucose oxidase.

In addition, ElI-Ashry et al. (1997) observed that both
chemical and biochemical (urea +Penicillium funiculosm
treatments of the hopped roughage I mprove
digestibility as DM, OM, CP, CF and NDF than control rations,

using Ossimi mature rams.
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Moreover, Khorshed (2000) reported that all biological
treatments(T.viridi, S cerevisiae or T.viridi + S. cerevisiae
significantly increasedP<0.01) apparent nutrients digestibility for
DM, OM, CP, CF, NFE, NDFADF, ADL, hemicellulose and

cellulase than the correspondings control.

On the other handSubhash et al. (1991) found that
digestibility of DM was 49.06, 39.287.3, 38.56 and 36.81% and
crude protein was 60.73, 43.12, 45.95, 40.13 and 33.10%,
respectively, for untreated rice straw, treated with control medium,
cultures ofA. nigerandT. viridi or a mixed culture, respectively and
incubated for 30 days. Resultglicated also that fungal treatment

of rice straw, however did not improve the nutritive value.

Deraz (1996)found that, rate of improvement of biological
treated rice straw were, 21.6, 12.6, 16.4, 20.0, 7.2, 11.4, 15.4, 9.4,
34.0, 9.3 and 5.6% for DMQM, CP, CF, EE, NFE, NDF, ADF,

ADL, hemiceelulose and cellulose, respectively.

El-Ashry et al (1997), Fouadet al (1998) and Kholif et al
(2005) and Gorden (1985) found that roughages subjected to
biological treatments increased digestibility of nutrseespecially CF
because biological treatments degraded crude fiber by cellulose
enzymes produced by microorganisms during incubation of

roughages.

El-Marakby (2003) pointed out that, the lower nutrients
digestibility coefficients of ration containing (25@FM + SWSad.
lab.) than those containing (50% CFM + S\&&. lib.) might be due
to the higher consumption of Agaricus bisporus SWS, which contain

high levels of acid insoluble ash and hard crude fiber like lignin.
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Mahrous et al. (2005) who reported thathe NDF, ADF,
cellulose and hemicellulose digestibilities of fungal treated roughages

were (P<0.05) higher than untreated roughages.

Deraz and Ismail (2001)and Kholif et al (2005) who
mentioned that fungus treatments had the effect of loosening
legnocellletic bonds and solublize some of the hemicelluloses

content.

Azzam (1992), Singhet al. (1994), Hammouda (1996pand
Kholif et al (2005). They reported that, biological treatment of
roughages could increase the digestibility coefficients for most
nutrierts and thus their feeding values as TDN and DCP compared

with untreated materials.

2. 4.9.B. Feeding values:

Ward and Perry (1982) found that, fungal treatment of
roughage Trichodermaviride) resulted in an increase in TDN by
18%. On the contrary, Reddgnd Reddy (1991) indicated that,
fungal treatment of rice straw did not improve the roughage nutritive

value.

Deraz (1996) postulated that, TDN values of control or
biological treated rice straw were 63.96 and 72.31, respectively.
Also, the biological teated rice straw was the highest in terms of
DCP (11.74%) comparing with the control ration (8.08%).

El-Ashry et al. (1997) reported that both chemical and

biochemical treatments of crop residues improved (P<0.05) the
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nutritive value of rations as totaligestible nutrients (TDN) and

digestible crude protein (DCP) compared with control rations.

On the contraryEl-Marakby (2003) pointed out that, TDN and
DCP of rations containing spawning wheat straw were lower
significantly(P<0.01) than the control i&t. in addition, TDN and DCP
values decreased by 15.26 and 11.84% and 31.65 and 23.51% in rations
containing (50% CFM + SW&d. lib.) than the corresponding ration
containing (25% CFM + SW&d. lib.), respectively, in compare with

those of the control rain.

47



2. 4.9.C. Feeding trial:
2. 4.9.C.1 Voluntary feed intake

Langer et al(1979) found that treated for paddy straw
increased(in the post fungal harvested) the CP,soluble cellulose and
lignin contents, while it led to decrease CF,cellulose and

hemicdlulose contents compared to the untreated straw.

Ward and Perry(1982) found that treated corn cubs with

fungus {richodermaviride) increased the CP content up to 18%.

Marwaha et al (1990) compared untreated or treated with
urea’ ammoniated and biolocal treated wheat straw , they found
that, dry matter intake/d was 2.82, 3.22 and 2.46 kg/d for
experimental Jersey calves, respectively. The respective DM
consumption /100kg body weight was 2.60, 2.84 and 2.57 kg.

Deraz (1996)postulated that hie total daily dry matter intake
(DMI) of mature Ossimi lambs was found to be 1.19 and 1.08 kg
head day for control and the biological treated rice straw,
respectively. The total DM intakes of lambs fed the biological
treated rice straw were considerblyler (P<0.05) than those of

lambs fed the control ration.

Fouad et al (1998)who observed that chemical and biological
treatments increased markedly voluntary DM intake of corn stalks

compared with mechanically treated corn stalks.

Also, Khorshed (2000) and Sabbah et al (2006) who
mentioned that reduction in feed intake of biological treated
roughages may be attributed to the increased-Noncentration
in blood.
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EL-Marakby (2003) cleared that, mean values of DM intake
as g/h/d was not affected bynciusion of fungal treated wheat
straw, to the ration compared with the control . The mean value of
DMI as g/kg W in ration containing (50% FCM + SW4d. lib.)
was lower significantly (R0.05) than that in ration containing (25%
FCM + SWSad. lib.).

2. 4.9.C. 2. Body weight gain:

Many factors have been found to influence significantly the

average daily gain of lambs such as age, sex and plane of nutrition.

Deraz (1996)found that, average daily gain of Ossimi lambs
fed biological treated rice rstw for 154 days was 106.04 gm /day

comparing with those fed control ration (80.06 gm/d).

El-Marakby (2003) mentioned that, lambs fed (25% CFM +
spawning wheat stravad lib.) ration, had significantly (P<0.05)
lower daily live body weight gain than thoseticed with those fed
the control and (50% CFM + spawning wheat stealMib.) rations

as affected by feeding the spawning wheat straw.

Sabbah et al., (2006) showed that growing lambs fed on
fungal treated roughages recorded highest daily gain compsétted

control groups.
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2. 4.9C. 3. Feed conversion:

Feed conversion is defined as the number of kilograms of feed

units required to produce otk@ogram gain.

Deraz (1996)reported that, feed conversion values were, 9.27
kg feed/kg gain for lambs fed diogical treated rice straw
comparing with 8.88 kg feed/kg gain for control (fed mechanical
treated rice straw ) , which may meant that, lambs fed biologically
treatedrice straw being more efficient. Also, he mentioned that, rate
of improvement in converon ration was averaging between 10 to
23%.

El-Marakby (2003) found that, lambs fed (50% CFM +
spawning wheat strawad lib.) ration, recorded better feed
conversion value than that for lambs fed the control and that for
lambs fed (25% CFM + spawning whestraw ad lib.) rations by
3.34 and 17.69%, respectively.

Fouad et al (1998) and Sabbah et d (2006) found that
animals fed biological treated roughages were the most efficient

groups followed by those fed chemically treated roughages.

These orgnisms grow slowly and degrade the structural
carbohydrates of crop residu@sanger et al., 1980). In addition,
biological treatments are clear environment besides less possible

negative Sid effects.
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2. 4.9.C. 4. Economial efficiency:

Deraz (1996)mentioned that, costs of feeds produce one kg
live body weight gain was 0.367 L.E. for lambs fed biological
treated rice straw, in compare with the control group ( 0.442 L.E).,.
Also, these results indicated that the biological treatment decreased
the costof feeds used to produced one kg live body weight gain by
15.5471 16.82% for rations including biological treated rice straw
compared with rations including mechanical treated rice straw. Also,
he found that, the economical efficiency was found to be ittesst
(2.39) units with lambs fed biological treatexdce straw and the

lowest (1.81) with those, fed mechanically rice straw.

El-Marakby (2003) cleared that, the feed cost per kg weight
gain was decreased with lambs fed fungal treated wheat straw
rations (50% CFM + spawning wheat straad lib.) and (25%
CFM+ spawning wheat straed lib.) rations, by 31.71 and 53.90%,

respectively, compared with those fed thecontrol ration.

2.4.10. Effect of biological treatment on blood

parameters:

Serum total protei reflects the nutritional status of the animal
and it has a positive correlation with dietary protgdmmar et al.,
1980).

Bader (1993)fed rams on different levels of fungal treated
wheat straw and reported that the values of serum total protein
were; 6.94, 6.67 and 6.28 (g/dl) for control (G1), 50% fungal

treated wheat straw (G2) and 75% fungal treated wheat straw (G3),
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respectively. Whereas for the different values at different intervals
after feeding they were 6.7, 6.2, 6.8 and 6.77(g/dl) for @, &d 6

hrs. post feeding, respectively. Concerning serum albumin, the
values were 2.94, 3.13 and 2.59(g/dl) for groups 1, 2, and 3
respectively. Also, in regard to serum urea, it was noticed to be the
highest in control group (0.41 g/l) at all measuriimges compared

to the other treatments (0.298, 0.335 (g/l) for G2 andG3). The
overall mean of serum creatinine concentration was 1.14, 1.06 and
1.37mg/100 ml serum for G1, G2 and G3, respectively. The overall
mean of serum GOT, GPT (unit/L) and alkalineogphatase
(unit/100 ml)activity were (135.01,40.68 and 16.88 ), (143.74 ,
43.93, and 4.84 ) and (125.08 ,44.59, and 4.3) for G1, G2 and G3,

respectively.

Deraz (1996) revealed that, urea concentration in blood
plasma ranged from 30.24 and 36.18 mg/100vhich were lower
(P<0.01) in lambs fed control ration comparing with lambs fed
biological treated rice straw. Higher (P<0.05) with biological
treated, albumin, creatinine a@DT (AST) values were also recorded.
While, no significant differencesvere deteted among treatments in
plasma total protein, plasma globudind plasma GPT. Similar results

were reported bBader(1993) and Kholif (2001).

El-Ashry et al., (1997, Khorshed (2000), Kholif et al.,
(2005) and Sabbalet al., (2006) who reported that baygical
treatments increased serum total protein. Values of serum globulin

were not affected by biological treatment.
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El-Ashry et al., (1997, Khorshed (2000), Kholif et al.,
(2005 and Sabbah et al., (2006) who observed that AST

concentration increasedysificantly with fungal treatments.

El-Marakby (2003) cleared that there was no significant
effect of feeding lambs Agaricus bisporus spawning wheat straw on
plasma total protein values.. While mean values of plasma globulins
tended to be insignificantlizigher for lambs fed rations containing
spawning wheat straw than those fed the control ration which may
be refferred to that rations containing spawning improved albumin

synthesis in the liver.

El-Marakby (2003) pointed ,also to non significant
differerces among treatments in plasna transaminase AST and ALT
for lambs fed biological treated rice straw comparing with control

ration.

El-Ashry et al., (1997), Khorshed (2000), Kholifet al.,
(2005) who reported a significant increase in serum urea

concentréion with fungal treatments.

Ali (1999) and Kholif et al., (2005) who mentioned that
serum glucose showed slightly increase (P<0.05) with biological
treated straw containing rations on dairy goats fed biological treated

diets, andSharmaet al.,(1998)on buffalo calves.

Ali (1999) who found significant increase (P<0.05) of serum
cholesterol with biological treatment compared with control. In the

contrary

Piva et al., (1993) reported that plasma cholesterol was not

affected by added dietary yeast cudttio cows ration.
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2.4.11A. Effect of biological treatment on
somecarcass and dressing percentages:

Mir and Mir (1994) reported that, carcasses weight of yeast
fed Herford steers were in significantly heavier than those of control
steers by 1.23%while dressing percentage were 52% and 52.3% for

control and yeast fed steers, respectively.

Henics, (1987) found that, wheat straw inoculated with the
fungus Pleurotusostreatusand used as mushroom compost (RM).
and fed to (Hangarian pied x Holsteindsian) steers, weighing 400
kg in a 138 day fattening trial, had no positive influence on carcass
characteristics in comper with both hay and silage 3, 2, 1 or 0 kg
daily, respectively. Concerning the carcass characteristics there were

no differences amanthe various treatments.

El-Marakby (2003) reported that although, the ps&aughter
live body weight was significantly (P<0.01) higher in lambs fed 50%
CFM + biological treated rice straw witkgricus bisporugungus in
compare with those fed ration daming untreated rice straw
(control). Hawever, dressing percentages were not significantly

different among the different experimental groups.

2.4.11B. Carcass Chracteristices:

2.4.11B. 1. Physical properties

- Tenderness:

One of the masimportant characteristics of meatis tenderness.
The factors which cause toughness are quite many and comlex such
as age of the anim@l'uma et al., 1962) feeding(Alsmyer, 196),
sex(Hunsley, 1968) Changes in myofibrillar proteingoll et al.,
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1974) marbling (Parrish, 1961), custration(Forrest, 1981), PH
muscle(Harrel et al, 1978) breed(Marchello et al., 1979) and

different muscles in carca@Sorrest, 1981).

Sabbahet al., (2006) and Khattab et al., (2003) mentioned
that, eye muscle of fresh ateof lambs fed biological treated ration
was better than those fed the other tested rations (eSediahet
al., 2006 in tenderness values were significantly (P<0.05) lower

than that in control).

Sully and Morgan (1982)found that steers fed a high eabf

grains (source of energy), had a higher eye muscle area.

Hamm (1960) noticed a proportional relationship between
the WHC and tenderness of meat cuts from one side and between

the two parameters and pH from the other side.

Many factors cause toughmesof meat such as feeding
(Alsmyer et al., 1965) marbling (Parrish, 1961) and pH muscle
(Harrel et al.,1978). Sokviev (1966)pointed that the proteolysis
of peptides bonds by the aid of tissue proteolytic enzymes may
cause an increase in the tendernkkin (1967) reported that the
higher tenderness of the fresh meat may be explained by higher fat
content and the conversion of part of tough connective tissues into

fatty tissues.

El-Sharkawy (1984)reported that the tenderness of Friesian
meat was 2.80n7’.

Hamm (1972) mentioned that WHC increased when the pH

value was raised from51to 7.



El-Sharkawy (1984)observed that WHC was 6.2 tfor the

fresh Friesian meat.

2.4.11B. 2. pH values:

Acidity has an important role in meat because of its
develpment in muscles after slaughter as well as its effect on
quality of meat.Harrel et al., (1978)reported that pH ranged of
4971 6.5 was induced but the meats under these conditions were

not edible.

Khattab et al. (2003) and Sabbah et al., (2006pH vdues
of the eye muscle of calves fed biological treated roughages were
significantly (P<0.05) less than those fed control with fresh meat of

lambs.

Harrel et al., (1978)reported that pH value ranged between
4.9 to 6.5, but the meat under these conditwee not edible. It is
worthy to mention that this correlation was noticed during this

study, in which the higher PH was found in meat of control groups.

2.4.11B. 3. Colour intensity:

The color intensity is an important factor influencing
consumer acg#ance of fresh meat. Many investigators studied the
factors which effect on the color intensity such as pH véhladl et
al., 1944, meat cuts(Ragab et al., 1966), degree of fattening
(Scheper,1977), marbling and fat conten{Yamazaki, 1981),
increase bmuscle tissue myoglobin and/ or oxymyoglobin on the
surface of meatLawrie, 1974 and Mir and Mir, 1994). El-
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Sharkawy (1984)pointed that the color intensity of fresh Friesian

meat was 0.195 (absorbance at 524 m).

2.4.12. Chemical composition

Many investigators determined misture, protein, ash and ether
extract in fresh meat in different animals and agedkolov (19®)
noticed that meat cuts of high fat content were mostly of less
moisture. Baranaman et al., (1962)reported that the ethekteact
content of the 9to 11" ribs cuts was highly correlated (r = 0.87)

with carcass separable lean.

Barabieri et al.1970) studied the chemical composition of
muscle (Longissimus dor}i of veal fed different sources of
roughages ranged between 7%.2%.90% moisture, 20.120.50%
protein, 0.601.10% ether extract and 1i1041% ash content.

Sabbah et al., (2006) mentioned that no significant
differences among treatments groups in moisture and CP contents
of fresh meat of lambs, while, the meat aninfats control ration
had the lowest EE content. Also, ash content of lambs meats were
significantly (P0.05) lower with lambs fed biological treated ration

than those fed the control ration.

* k k k k%
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3. MATERIAL S AND METHODS

This study was carried out at
Arabic Agriculture Company at El -
Behera governorate and Animal
Production Research Institute. A
feeding trial lasted 183 days was
carried out on forty eight crossbred
Friesian calvesof 6 -7 months old and
18917 + 3.58 Kg LBW. Animals were
divided into similar 6 groups (8 calves
each). Eight tons of wheat straw, bean
straw and clover straw were obtained
from the same company fields, while
the fungal strain of (Trichoderma
harzinaum F418fungi) was obtained

from the Microbial Chemistry
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Laboratory, National Research

Center.

3.1. Materials of study:

Eight tons of wheat straw,

bean straw and clover straw were

obtained from the same company
fields, while the fungal strain of

(Trichoderma harzinaum F418fungi)
was obtained from the Microbial
Chemistry Laboratory, National

Research Center.

Microorganisms:

Trichoderma harzinaun418 fungus strain was obtained
from microbial chemistry laboratory of National Research Center.

Dokki, Cairo, Egypt.

3.2.Preparation ofungal inoculums:
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Three days old slants cultures
of Trichoderma harzinaum F418was
crushed into flask containing 250 ml
of sterilized water. The inoculum was

used to inoculate 500 ml capacity flaks
containing 20 g of cooled sterilized
sugar beet pulp noistened by basal
medium containing 2% molasses,
0.2% urea, 0.2% KH,PO, and 0.05
MgS0O,.7H,0 in solid liquid ratio 1:2
by 10% (v/w). The inculated flasks
were incubated in adjusted
temperature incubator at 30+ 1 °C
for 5 days. These inoculums were used
to inoculate 10 liters containers each
contained 1 kg sugar beet pulp

moisted with medium containing the
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composition of the same above

mentioned medium by 10% (w/w)
then incubated for 3 days to produce

the fungal cultures that used for
enrichment of the expemmental straws
at 10% (w/w). Then fermented for a

week in room temperature.

3.3. Preparation of fungal treatments:

The treated chopped straws
(1-1.5 inch) were moisture at 65
70% and well mixed with specific
fungal prepared culture at 10% (w/w)
and left for three weeks open air. The
treated straws were mixed well at
Intervals 48 hours, the moisture

decreased to about 12%.
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3.4. Preparation of the experimental rations:

Experimental rations used were as follows:

T1: 2% CFM of LBW +ad. lib.wheat strav (Control ration).
T2: 2% CFM of LBW +ad. lib. biological treated wheat straw.
T3: 2% CFM of LBW +ad. lib. beanstraw(Control ration).

T4: 2% CFM of LBW +ad. lib. biological treatedeanstraw
T5: 2% CFM of LBW +ad. lib. clover straw (Control rain).
T6: 2% CFM of LBW +ad. lib. biological treated clovestraw

The calculated chemical compositions of the experimental
rations are shown in (Table &hdmineral mixture (Biomex) are shown

in (Table 2)

Concentrate feed mixture (CFM) rsisted in percentages of;
35% vyellow corn grain, 25% wheat bran, 20%decortecated
cottonseed meall0% line meal, % soybean meal, 2% limestone,
1.5% common salt, 0.5% ammonium chloride, 0.3% premix, 0.3%

dicalssium phosphate, 0.3% sodium bicarbonate] 0.1% yeast.

Table (1): Chemical composition, fiber fractions and the calculated
experimental rations and gross energy (GE**).

Item DM Nutrients% (DM basis) GE, |AFB
% MJ | ug/k
/kg g
DM | DM
OM | CP | CF | EE|NFE| Ash|NDF|ADF|ADL | Cell.|Hem. --
CFM* 100 | 91.1/ 16.8/9.42| 4.1/ 60.8 8.82| 33.5| 17.8 7.82| 10.0{15.64 17.37
8 | 4 1)1 2| 8 6
Untreated W{ 91.36 89.1| 1.81| 40.1| 0.4| 46.8| 10.8| 77.0| 45.2| 9.89| 35.3|31.81 16.57
5 112 1|5|] 9| 8 9
Treated WS| 90.51 83.4] 5.08 38.0| 0.6/ 39.6| 16.5| 69.1| 40.1| 6.29 30.8/23.09 15.74| 4.50
1 118/ 4| 9| 8] 3
Untreated BS 92.68 84.2| 5.96| 37.7| 0.7| 44.8 10.7| 68.1| 49.3 9.60| 39.7/18.85 16.83| --
9 9 (2| 2| 1] 7] 2 2
Treated BS| 91.78 84.5| 10.7| 35.5| 1.0| 37.2| 15.4| 63.1| 45.1| 7.50| 37.6| 18.03 16.27| 4.00
8| 1| 3|5|]9]|]2]|5]2 2
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Untreated C§ 91.60 88.7| 6.45| 38.1| 0.8| 43.2| 11.2| 65.1| 51.2({13.34 37.8|13.87% 16.79| --
5 5(16| 9 5 0 3 8
Treated CS| 90.72 85.8/ 11.2| 34.1| 1.7| 38.6| 14.2| 60.0| 48.1| 9.17| 38.9|11.97 16.65| 4.25
0 0 8| 5| 7 0 8 1 4
*CFM = Concentrate feed mixture, WS=wheat straw, BS=bean straw and CS=clover
straw.
*GE, MJ/kg DM = 0.0226 CP + 0.0407 EE + 0.0192 CF + 0.0177 BRMAFF,
1975).

CFM = Concentrate feed mixture, WS$ = Untreated wheat straw, TWS =
Treated wheat straw, UBS = Untreated bean straw. TBS = Treated bean
straw. UCS = Untreated clover stra®S = Treated clover straw.

Table (2): Mineral mixture composition (General mix plus)

Package 1
(Each 2 kilogram BIOMEX contains):
lorn (Firrus sulphate 29.5%) 50000 mg
lodine (Calcium udate 61.6%) 500 mg
Zinc (Zinc sulphate 34%) 30000 mg
Manganese (Manganese oxide 60%) 40000 mg
Copper (Cupper sulphate 24%) 8000 mg
Selenium (Sodium selenate 44%) 200 mg
Cobalt (Cobalt sulphate 19.5%) 100 mg
Magnesium (Magnesium oxide 60%) 4000 mg
Potassium (Potassium sulphate 44%) 4000 mg
Calcium (diCalcium phosphate 18%) 10800 mg
Calcium (di Calcium phosphate 24%) 1350 mg
Calcium carbonate exepint to 2 kg
Package 2
(each 1 kg contained):
Vit. A 1000.000 U
Vit. D3 2000.000 1U
Vit. E 2000 mg
Calcium carbonate exepint to 1 kg

3.5 . Experimental animals:
Forty eight crossbred Friesian calvesy @énonths old with

an averageveight of 189+ 3.28 kg were randomly allted into 6
nutritional groups (each 8 calves). The six experimental groups were

randomly allotted to receive one of the previous mentioned rations.

3.6. Planof feeding
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Experimental animals were fed according to farming system
(2% CFM of live body weigh+ ad. lib. treated or untreated straw
(Table3).

The concentrate feed mixture and straw were offered three
times daily at 7:00 a.m. 2: 00 p.m. and 9:00 p.m.. Wagzealways
available. Feed allowances were adjusted every two weeks according
to the chages in animal's live body weights. The daily feed mixture
intake and straw were daily recorded. Animals were weighed at the
start, weekly therefore andt the end of the feeding tridb
determine the daily weight gain, feed and economical efficiency.

3.7. Veterinary care:

Experimental animals used during the present study were
injected for intestinal parasites with IVOMAC (1 cm per 50 kg of
body weight) before being allotted to the corresponding treatments.
Clinical symptoms (signs) and gross lesionany such as: appetite
and diarrhea or excessive salivation in calves and ....... etc. were

recorded during the study.
3.8. Digestibility trials:

During the mid of the feeding
trial, three animals with the closest
weight to the mean of the groupwere
cho%en randomly from each group to

be subjected to digestibility trialsto
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determine feed intake, digestibility
and nutritive value of the
experimental rations. Grab sample
method was used and acid insoluble
ash method (AlA) internal marker
was applied for deermining the
digestibility (Van Keulent and Young,
1977) Feces grab samples were
collected handily at 12.00 a.m. for
three successive days from each

animal for chemical analysis.

3.9.Blood samples:

Four animals of each group were sampled

monthly &t the end of each digestion trial.
Samples weraVithdrawn from jugular vein at about
3 hrs after morning feeding of roughage dietsthl’Ough

a clean dry wide syringe needle into a
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clean dry and labeled screw capped

glass vials of 10 ml capacity without

anticoagulant. lood samples were centrifuged at
4000 rpm for 20 minutes. Serum was separated and stored
at (-18 t0-20 °C) until the biochemical analysis.
3.10. Slaughter trials:

At the end of feeding period,
four calves of each experimental
group were randomly chosen and
slaughtered afterdeprived from

feeding and water for 16 hours before
slaughter time. After slaughter, the
carcass was splited carefully into two
sides, each half was divided into fore
and hind quarters between 11and 1%
ribs. Each quarter was weighted, de

boned and the boneless meat in each
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guarter was estimated and the weight
of the hot carcass was recorded.
Samples of eye muscle at thé"go 11"
rib were taken for chemical analysis
and physical characteristicsThe area
of eye musclglLongissimus dorgiwas
measured by a planimeter from a
tracing taken on the cut surface over
the 9" rib.

Weights of the internal organs
(heart, spleen, kidneys, liver, lungs,
testes, head, 4 legs, hide,

compartments of the stomach (full
and empty) and intesine (full and
empty) were recorded. The hot
carcasses weights were recorded and

dressing percentage with or without
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edible offal's (heart, kidneys, liver and

testes) also were calculated.

3.11. Analytical procedures:

3.11.1. Proximate chemical analysis:

Proximate chemical analysis of feeds, ingredients, feces and
urine were done according #.0.A.C. (1990). Digestible energy
(DE) and metabolizable energy (ME) MJ/kg DM of the tested

rations were calculated according(MAAF, 1975) equations.

3.11.2. Fber Fractions determinations:

Untreated and treatestraws and concentrate samples were
analyzed according tGoering and Van Soest (1970)o determine
Neutral Detergent Fiber (NDF), Acid Detergent Fiber (ADF) and
Lignin (ADL). Hemicellulose and Cellake were determined by

difference.
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3.11.3.Mycotoxin:
3.11.3. A. Mycotoxin standards:

The concentrations of the tested mycotoxin standards 5.0,
10.0, 50.0 and 200 ug/ml for Aflatoxin BOchratoxin A acid were
obtained from National Peanut Résb., USA.

3.11.3. B. Experimental procedure:

Analysis of fungal culture filtrate and biomass fungus culture
were filtrated by suction on a filtglWhatman No.1). The culture
filtrate was used for testing mycotoxin, which may be produced by

the fungal stain used in this work.

3.11.3. C. Extraction of mycotoxin from culture filtrate:

One hundred ml. of culture filtrate was extracted by 100 ml of
chloroform in a separately funnel. The chloroform extract was
filtered through sodium sulphate anhydrous ahent evaporated to

dryness under nitrogen.

3.11.3. D. Assay of mycotoxin in the filtrate of fungal culture:

Thin layer chromatography. Three volumes of chloroform
extract 10, 20 and 30 ml were spotted on TLC plates, beside the
mycotoxin standards previousinentioned. The plate was then
developed and examined for detection of myctoxin according to the
method described byHan et al (1971) Nystrom (1975) and
A.O.A.C (1990).

3.11.3. E. Biological assay:
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The dry film of the chloroform extract of culture filteawas
dissolved in one of chloroform volumes i.e 5, 10, 15, 20 and 25 ml
of this dissolved extract were used to cover filter paper disks, (3

disks for each volume).

All the disks were dried to 15 mins. and placed under aseptic
condition onB. Megaterium tryptone yeast glucose agare plates.
The plates were then incubated for 24 hrs at (37 C°) for detecting

any clear zones around the digsgott and Bullerman 1975).

3.11.3. F. Determination of Aflatoxin B, Ochratoxin A and

Penicillim in the biological treated straws:

Assay of aflatoxin B and Ochratoxin A in the biological

treated straws was done accordingtmnonet al. (1983).

Tin layer chromatography (TLC) aluminum sheet precoated
with silica gel 60 without fluorescence indicator (Mereck) were
usedThe parent compound of extracted AFfBom the biological
treated roughages was spotted in duplicate on thin layer plates
having silica gel of 0.25 mm thick [March, BKleselgel 60
(Dramstadlt, GFR)] were used and quantitatively determined using
TLC scanne 31 CAMAG.

3. 12. Preparation of feces for chemical analysis:

Ten percent of the total daily feces excreted, was sampled
and sprayed with 10 % formaldehyde solution and 10 % sulphuric
acid and dried at 65 C° in drying oven for 24 hrs. Dried samplés of

days collection period each animal were pooled, ground and
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representative samples were kept in plastic container&tC() for

further chemical analysis.

3.13. Blood biochemical:
3.13. 1.Transaminase GOT/ AST and GPT / ALT:

Aspartame and ahine amino transaminases (AST and ALT,;
IU/L) activities were determined calorimetrically according to the
method ofRietmans and Frankel, (1957)The kits were purchased

from Gumico Clinical Aplilicada, U. S.A.
3.13. 2. Total proteins (TP):

Serum totalproteins (gm/dl) were determined according to
Henry colorimetric method1964), using kits from Bio merieux

France.

3.13.3. Serum albumin:
Serum albumin (gm/dl) was determined accordin@tmnas

and Blggs (1972)with kits from Bio- Analytics U.S.A.

3.13.4. Serum globulin:
Serum globulin (gm/dl) was calculated by subtracting the
value of total albumin from the corresponding value of total protein

for each serum sample.

3.13.5. Other nitrogenous compounds:
3.13.5A. Serum UreaN:

71



Urea was determinecblormetricaly according to the method
of Patton and Grouch (1977) by Urease Modified Berthelot

reaction using kits from Bio Merewdrance.
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3.13.5B. Serum Creatinine:
Creatinine was determinated spectrophotometericaly

according tdBartels, (1971)usng kits from Wienner, Argentina.

3.135.C Serum Glucose:

Glucose was determinated spectrophotometericaly
according to (Siest et al., 1981), using kits from Wienner,
Argentina
3.135.D Serum Cholesterol:

Cholesterol was determinated spectrophotometalsi
according to(Raltiff and Hall 1973), using kits from Wienner,

Argentina

3.14. Meat Analysis:

The samples of the™ 10" and 11" ribs were immediately
brought to laboratory where, fat thickness over eye muscle, were
recorded, and the eye muscigea were measured. Fat thick
connective tissue were removed from the lean meat. Each sample
was physically separated into lean, bone and fat. The lean was

blended to carry out different analysis.

3.14.1 Physical analysis:

3.14.1. A. Tendernesand water holding capacity:
Tenderness and water holding capacity (W.H.C) were

determined according to the method descriG¥du and Hamm
(1957).
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3.14.1. B. Colour intensity:
The colour intensity of meat water extract and drip were

determined according to the rhetd describedHussaini et al.
(1950)
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3.14.2. Chemical analysis:
3.14.2. A. pH of meat:

The pH value of meat tissue juice was measured with glass
electrode as described Bjtken et al.,1962.

3.14.2. B.Meat chemical analysis
The eye muscle was dried 65 °© C for 24 hours and samples

were taken to determine moisture, protein, ether extract and ash

according to thé.O.A.C. (1990).

3.15. Economic efficiency

Based on free market prices of feed concentrate, wheat straw,
bean straw and clover straw (&)Qthe cost of experimental rations
was estimated as the total prices of concentrate feed mixture added

to the cost of biological treatment of the straws consumed.

Economic efficiency was calculated as the ratio between
income (income from gajrand cost of consumed feed (concentrate
feed mixture and treated or untreated straws), besides the cost of the

biological treatments.

3.16. Statistical analysis

The data for all traits were statistically analyzed according to
Snedecor and Cochran (1980)sing program oS8AS (1995) The
difference between means was tested yncen multiple range
test (1955)



4. RESULTS AND DISCUSSION

The present investigation was conducted to study the effects
of mechanical treatment followed by 3% ammonia hydroxidé a
biological treatments witlirichoderma viridifungi on rice straw as
an in vitro prelminary study. For this purpose, this investigation was
conducted to study the effect of such treatments on proximate
chemical analysis and cell wall constituents @erstraw. On the
other hand, three digestibility trials were conducted to test the effect
of using rations contained the biological treated rice straw on
growing lambs performance and dressing percentages of their

carcasses.
4.1. Effect of biological treatent on Chemical composition :

Chemical composition of the experimental straws were
presented in Table (1) and Fig. (1), (2), (3), (4) and (5).The
biological treated wheat, bean and clover straws {itichoderma
harzinaum F418) THresulted in slight deeasing dry matter (DM)
being 0.93 0.97 and 0.96%, respectively. Also, all treated straws
were decreased OM, CF and fiber fractions contents, while CP and
ash content were increased compared with control. The substantial
increase in crude protein (CP) tietbiological treated straws against
control groups being 5.081.81%, 10.7¥s.5.96% and 11.20% vs.
6.45%, respectively. Similar results were reported_agger et al.
(1980)who reported that the fungal treated straw led to decrease of
OM
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Fig. (1): Effect of biological treatment on CP% content of
the experimental crop residues.
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Fig. (2): Effect of biological tretment on CF% content of the
experimental crop residues.
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Fig. (3): Effect of biological treatment on cellulose% content of
the experimental crop residues.
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Fig. (4): Effect of biological treatment on hemicellulose % content of
the experimental residues.
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Fig. (5): Effect of biological treatment on Lignin% content of
the experimental crop residues.
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and CF contents, while CP and ash contents increased as compared
to the untreated wheat straWard and Perry (1982)reported that

the treated corn cubs with fungus increased the CP content up to
14%, whileDahandaet al., (1994) mentioned thathte CP content

of spent straw increased from 3.42% to 6.1%. Biological treatment
of straws resulted in reducing NDF, ADF, ADL, cellulose,
hemicelluloses and energy content. These observations were
agreement with Kholif (2005) and Mahrous (2005)The
degradabn of various fiber fractions increased with increasing level
of hemicelluloses. These observations indicating their influence on
hemicelluloses breakdown as the effect of the biological treatment
Dahanda et al., (1994) found that the increase of crudeofein in

white rot fungi treated straw was due to the capture of excess
nitrogen by aerobic microbes and conversion of the same into
microbial protein during solidtate fermentation. Generally, the
biological treatment witi’H was led to crude protein gonentation

and reduces the fiber fractions.
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4.2. Digestibility Coefficients and Nutritive Values:

To investigate the effect of the different levels of biological
treatment of the three straws in the tested rations on the digestibility
coefficient ofdifferent nutrientsthree calves from each group fed
2% concentrate feed mixture (CFM) from the body weight ahd
lib. untreated straw (treated and untreated). Results obtained in
(Table 3) and Fig. (6) indicated that all digestibility coefficients, %
of nutrients showed higher (P<0.05) values with rations contained
biological treated roughages as compared with untreated groups
(control). The improvement in DM digestibility coefficients% being
5.37, 7.65 and 5.52%, for wheat, clover and bean straws,
resgectively, while the corresponding values of CP% were 4.97, 8.16

and 10.27%, respectively.

The results were in agreement with the results obtained by
Wiedmieier et al. (1987) who indicated that DM and CP
digestibilities of cattle fed diet treated white @unvere higher than

the untreated diet. Digestibility coefficients of CF and fiber
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Table 3: Digestion coefficients and nutritive values of the

experimental rations.

Experimental Rations
Wheat straw Bean straw Clover straw
Iltems Untreat. Treated Untreat. Treated Untreat. | Treated +SE
R1 R2 R3 R4 R5 R6

DM 63.07 66.46° 62.76° 67.56' 63.21° 66.70° | 3.22*
oM 71.23 77.89 62.44° 68.25° 62.64° 67.137 | 3.41*
cP 60.95° 63.98 62.77 67.84° 62.55° 68.98 | 3.25*
CF 62.82° 67.75° 67.53° 68.88° 62.82° 67.75° | 2.42%
EE 7213 74.30° 7212 77848 7213 75.30° | 3.16*
NFE 63.98° 69.80° 65.58° 72.80° 70.38° 76.80° | 2.28*
NDF 66.12° 75.3F 47.65 54.63° 47.83 53.76° | 3.98*
IADF 64.54° 69.95° 41.37° 43.35° 42.08° 4415 | 4.27*
IADL 41.29 54.75° 48.45° 50.84° 48.32° 49.70° | 3.57*
Cellulose 69.88° 73.95° 52.219 58.53° 53.18° 58.61° | 2.51*
Hemicellose 76.59 82.63° 62.92° 67.62° 62.25 66.80° | 2.11*
Nutritive values:

DCP% 7.56° 8.80° 8.77° 10232 8.89° 11.05 | 0.45*
TDN% 60.21° 64.37 62.34° 66.17 64.03 69.07° | 3.42*
DE (MJ/kg DM)* | 1206.53 | 1234.39 | 1059.30 | 1148.66 | 1056.27 | 1121.0 | —-

1
ME (MJ/kg DM)*| 989.35 1012.20 | 868.63 941.90 866.14 919.23 | -

*DE and *ME, calculated according taMAAF (1975) using
equations being DE (MJ/kg DM) = Digestible organic matter
(DOM X 19) & ME (MJ/kg DM) = DE 0.82.

+a, b, ¢, d and e Means with different superscripts on the same row
are different at (P<0.05).

Fig. (6): Effect of biological treatment on CP, CF and NFE
digestibility coefficients of the experimental crop residues.

80

70+

Lol

60

e

e
Selly!

™
!

50

i

o
e

% 40~

Eotte
Fuli!

o
o

30+

o
oty

it

20

e
e

e

ANERNERNEANEAN

R1

bl
N}

R

3 R4
OCP% ECF% ONFE%

R5 R6

81



fractions (NDF, ADF, cellulose and herrilamissa F. A.; M.M., Shoukry; S.

M. Ahmed; A.H., El-Refei; H.M., Ali and Z.M. Abdel-Motagally

(1985). Nutritive improvement of some low quality roughages for

ruminants.11 The effect of spraying urea vs. micerobial treatment on
quality of sugarcane bagss Egypt. J. Anim. Prod., Z¥3.

ellulose) were increased (P<0.05) higher for biological treated
straws compared with control groups Table (3) and Fig. (7) and (8).
The improvement in CP, CF and fiber fractions digestibility
coefficients of over a wideange of law quality roughages due to
fungus treatments were observedHyAshry et al (1997), Fouad

et al (1998) and Kholif et al (2005). Gorden (1985found that
roughages subjected to biological treatments increased digestibility
of nutrients especigll CF because biological treatments degraded
crude fiber by cellulose enzymes produced by microorganisms during
incubation of roughages. The results agree Wwihad et al. (1998)

and Mahrous et al. (2005) who reported that the NDF, ADF,
cellulose and hematlulose digestibilities of fungal treated roughages

were

Fig. (7): Effect of biological treatment on NDF, ADF and ADLdigestibility of
the experimental crop residues.
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Fig. (8): Effect of bioological treatment on cellulose and
hemicelulose digestibility of the experimental crop residues
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(P<0.05) higher than untreated roughages. Moreover, Khorshed
(2000) reported that all biological treatmenitsviridi, S. cerevisiae
or T. viridi + S. cerevisiagincreased (P<0.01) apparemitrients
digestibilities of DM,OM,CP,CF,NEE ,NDF, ADF, ADL,

hemicellulose and cellulose than the corresponding roughage control

Deraz and Ismail (2001) and Kholif et al (2005) who
mentioned that fungus treatments had the effect of loosening
legnocellletic bonds and solublize some of the hemicelluloses

content.

Data of the nutritive values of the expeimental crop residues
were illustrated in Thle (3) and Fig. (9). The nutritive value of
treated rations as TDN were the highest for biological treateshiv

straw, bean and clover straw being 64.37, 66.17 and 69.07%, where
83



they significantly higher (P<0.05) than their control groups 60.21,
62.34 and 64.03%, respectively. Increasing feed intake of biological
treated roughages was accompanied with incrgagiues of TDN

and DCP which mainly attributed to the increase in digestibility of
CP and other nutrients. Differences in TDN and DCP (P<0.05)
values between the biological treated and control rations were 6.91,
6.14 and 7.87% for TDN and 16.40, 16.65 &24d30% for DCP of

wheat, bean and clover straws, respectively.

Fig. (9): Effect of biological treatment on feeding values of the
experimental crop residues.
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The observed increase in digestibilities of most nutrients of
including biological treated roughages may be attributed to its high
digestible and metabolizable energy content comparé#teiocontents
of control groups (Table 3)Phillips et al., (1995) concluded that
increasing diet fat content encouraged digestibility coefficients of all
nutrients especially CP and CF by growing lamBlso, DCP and
calculated energy content (digestabled metabolizale energy) were
higher (P<0.05) with fungus treatments than the control groups. These

results agree withAzzam (1992), Singh and Gupta (1994),
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Hammouda (1996) and Kholif et al (2005). They reported that,

biological treatment of roughages tobuincrease the digestibility

coefficients for most nutrients and thus their feeding values as TDN and

DCP compared with untreated materials.

4.3. Feeding trial:

Data presented in Table (4) and Fig. (10) illustrated that DM

intake increased with calves @umed biological treated roughages

to a level made total feed intake significantly higher (P<0.05) than

those fed control groups. The average DM intake expressed as
(kg/h/d) increased by 4.96, 5.49 and 8.22% for biological treated

wheat, bean and cloveratvs, respectively, compared with control

ration groups. However, when DM intake was related to metabolic

body weights (kg DM/kg W) the intake was slightly increased by

increasing treated roughages offered. This might be attributed to the

higher treatd roughage ratio led to increase DM intake. Increased

in feed intake may be attributed to best palatability of biological

treated straws. Feed intake expressed as DE or ME (MJ/kg DM)

appeared the same previous trend and increased with animals

received rabns found that feeding high energy diets resulted in

greater daily body weight gain.

Table 4: Performance of growing crossbred Friesian calves fed

biological treated roughages.

Iltems Experimental Rations +SE
Wheat straw [ Bean straw | Clover straw
Untreat. Treated Untreat. Treated. Untreat. Treated
R1 R2 R3 R4 R5 R6

No. of Animals 8 8 8 8 8 8
Duration of trail, days 183 183 183 183 183 183
Av. Initial weight, kg 187.5 189.07 190.07 188.0° 189.5° 191.07 3.58 NS
Av. Final weight, kg 4125 432.0 438.4 467.0° 455.9° 506.0° 3.45*
Total gain 225.0 243.0° 248.4° 279.0° 266.4 315.07 3.16*
Av. Daily gain, kg 1.253 1.328 1.357° 1524 1.456° 1.721° 0.60*
Feed consumption:As fed
Roughage, kg/h/d 3.200° 3.450° 3.292% 3.585° 3.562 3.905 0.15*
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Concentrate, kg/h/d 6.000° 6.210° 6.284° 6.550° 6.454° 6.970° 0.17*
Av. Daily feed intake, kg/h/d

DM basis:

Roughage 2.924° 3.127F 3.051° 3.290° 3.262 3.543 0.13*
Concentrate 5.435° 5.620° 5.687° 5.928° 5.841° 6.308° 0.07*
Total DM intake 8.369° 8.784° 8.738 9.218° 9.103 9.851° 0.12*
Daily DM intake, kg W™ 0.090° 0.119° 0.117° 0.120¢ 0.11%° 0.122 0.04*
Av. Daily TDN intake, kg 5.039 5.654° 5.44T 6.099° 5.829 6.804° 0.08*
Av. Daily DCP intake, kg 0.633° 0.773° 0.766° 0.943 0.809° 1.088" 0.01*
Av. daily DE (MJ/kg DM) 10097 10842 9256 10588 9615 11043
Av. daily ME (MJ/kg DM) 8279 8891 7590 8682 7884 9055

Feed efficiency:

Kg DM/kg gan 6.679 6.614° 6.43%P 6.048° 6.252 5.724° 0.07
Kg TDN/kg gain 4.021° 4.258 4.014 4.001° 4.002 3.953° 0.03
Kg DCP/kg gain 0. 505 0.58% 0.564° 0.618° 0.556 0.63%° 0.01

+a, b, ¢, d and e Means with different superscripts on thesgam
are different at (P<0.05).

containing biological treated straws. In this respddie et al
(1998) and Suliman and Marzouk (2006)found that feeding high
energy diets reslted in greater daily body weight gain. These results
were disagree with thogmdings byDeraz (1996)andFouad et al
(1998) who observed that chemical and biological treatments
increased markedly voluntary DM intake of corn stalks compared
with mechanically treated corn stalks, algdorshed (2000)and
Sabbahet al (2006)who mentioned that reduction in feed intake of
biological treated roughages may be attributed to the increased
NHs-N concentration in blood. Meanwhile, when intake measured
as TDN kg/h/d was significantly (P<0.05) increased with calves fed
biological treated rains of wheat, bean and clover straws than
those fed the control rations. The lowest value was recorded with
control group of wheat straw. The differences were significantly
(P<0.05). The values of feed intake as TDN kg/h/d were 5.654,
6.099 and 6.804, fobiological treated wheat, bean and clover
straws, respectively, while there were 5.039, 5.447 and 5.829

kg/h/d, respectively for the control wheat, bean, clover straws
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groups. Same trend significantly (P<0.05) was observed with DCP
intake (kg/h/d) as shawin Table (4).

Fig. (10): Effect of biological treatment on feed intake of the experimental
crop residues by crossbred Friesian calves.
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4.4. Daily gain

Performance of the growing crossbred Frisian calves (Table 4)
and Fig. (11) indicated that calves fed diet containing biological
treated straws (wheat, bean and clover) were significantly heavier
(P<0.05) than their adrol by 5.99, 12.31 and 18.20%, respectively
over those fed the control diets. The highest daily gain (kg/d) was
obtained with biological treated clover straw (1.721 kg/d) followed
by the biological treated bean straw (1.524 kg/d) and biological
treated wheat straw (1.328 k/d), respectively, while the control
groups recorded 1.253, 1.357 and 1.456 kg/d for wheat, bean and
clover straw, respectively. The differences among groups were
significantly (P<0.05). These results may be due to their higher

intake total protein and energy intake for treated groups, Table (4).
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Fig. (11) Effect of biological treatment on daily gain of the
crossbred Friesian calves fed the experimental rations.
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In this respect, these results are in agreement with those
reported byDeraz (1996)andSabbah (2006 showed that growing
lambs fed on fungal treated roughages recorded highest daily gain

conpared with control groups.
4.5. Feed Efficiency

Data of feed conversion expressed are presented in Table (4)
and Fig. (12). Values of feed conversion expressed as kg DM/kg
tended to be significantly (P<0.05) higher with treated straw. The
same significantrend was observed with feed conversion as kg
TDN/kg gain with bean and clover straw treatment, while treated

wheat straw appeared the opposite trend.

With respect to kg DCP/kg gain, the control groups showed
better efficiency. This might be due to highDCP consumed with
treated groupg-ouad et al (1998) and Sabbahet d (2006) found
that animals fed biological treated roughages were the most efficient
groups followed by those fed chemically treated roughages. Rates

of improvement in feed conversioas kg DM/kg gain were 0.97,
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6.07 and 8.44% for groups fed rations containing biological treated

wheat, bean and clover straw, respectively.

Biological treatment can utilize lignin along with cellulose and
other components of the substrate. These organgmow slowly
and degrade the structural carbohydrates of crop res{daeger
et al.,, 1980) In addition, biological treatments are clear

environment besides less possible negative sid effects.

In this respect,Deraz (1996) mentioned that, lambs fed
biologically treated rice straw were more efficient and the rate of

improvement in feed conversion ranged between 10 to 23%.

Similar results were reported §i-Marakby (2003) fed
lambs (50% CFM + spawning wheat stra lib.) ration, recorded
better feed conversion value than those fed the control ration and
the corresponding lambs fed (25% CFM + spawning wheat straw
ad lib.) by 3.34 and 17.69%, respectively.

Fig. (12): Effect of biological treatment on feed efficiency of
crossbred Friesian calves fed the experimental rations.
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4.6. Economical efficency:

Accordingly, feed cost per kg gain and economical efficiency
was better with rations containing biological treated bean and clover
straws than those containing biological treated wheat straw and
other control rations Table (5) and Fig. (13). These results due to
mainly for, high price of wheat straw 520.00 L.E. conggiawith
the price of bean and clover straws 400 L.E. each. It was noticed
that the highest in feed cost /kg gain 10.98 L.E. for ration
containing biological treated wheat straw, while ration containing
clover straw was cheaper than other groups. Thesdtsemyree
with finding with Deraz (1996), Fouacet al (1998)and Sabbahet
al (2006)who noticed that the lowest feed cost was recorded with
animals fed biological treated roughages. Also, results in Table (5)
AND Fig. (13) indicated that economic effinigy improved by
19.91 and 28.17% for rations containing bean and clover straws,
respectively, while no improvement in rations containing untreated

or biological treated wheat straw.

Also, El-Marakby (2003) cleared that, the feed cost per kg
weight gain wa decreased with lambs fed fungal treated wheat
straw rations (50% CFM + spawning wheat stiaMib.) and (25%
CFM + spawning wheat straad lib.) rations, by 31.71 and 53.90%,

respectively, compared with those fed the control ration.
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Table (5): Feedcost and economical efficiency of growing calves

fed different types of biological treated roughages and
concentrate.
Items Experimental Rations
Wheat straw Bean straw Clover straw
Untreat. Treated | Untreat. Treated Untreat. | Treated
R1 R2 R3 R4 R5 R6
Feed cost/kg gain (L.E)* 10.06 10.98 9.59 9.01 9.24 8.52
Price of the weight gain ** 20.05 21.25 21.71 24.38 23.30 27.54
Return 7.47 7.73 8.69 10.65 9.84 12.88
Economical efficiency** 1.99 1.94 2.26 2.71 2.52 3.23
*Based on free market prices of felgredients 2008, the cost of

the experimental rations was estimated as the total prices of the
ingredients used in the concentrate feed mixture and roughages,
bearing, 1820, 520, 480 and 480 L.E., respectively, and the cost of

biological treatment was 12%.E./ton). Prices of one kg body
weight on selling 16.00 L.E.

**Economical efficiency= a ratio between price of weight gain
and costs of feed consumed.

Fig. (13): Effect of biological treatment on economical efficiency of
growing Friesian calves fed different types of biological treated roughages
and concentrate.
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4.7.Blood biochemistry:
4.7.1. Transaminase (AST) and (ALT):

Table (6) and Fig. (14) slwed the mean values of serum
asperatate amino aransaminase (AST), and alanin amino
transaminase (ALT) enzymes activities (IU/L) during the

experimental period.

Table (6) and Fig. (14) showed that the activity of serum
transaminase enzymes (AST and AlWgre significantly (P<0.05)
increased with biological treated groups. The obtained data in AST
and ALT within normal values (Coll, 1986). These results of
biological treatments are in accordance with those obtaindel-by
Ashry et al., (1997, Khorshed (2000) and Sabbahet al., (2006)
who observed that AST concentration increased significantly with
fungal treatments. The present values of AST and ALT showed
normal activity of the animal hepatic tissues and consequently,
different biological treated strawgpalied inthe present investigation

could be used without any adverse effect on the liver functions.

In this respectBader (1993)fed rams on different levels of
fungal treated wheat straw and reported that the values of the
overall mean of serum GOT, GRU/L) (unit/100 ml) activity were
(135.01 and 40.68), (143.74 and 43.93) and (125.08 and 44.59) for
T1, T2 and T3, respectively. On the contraferaz (1996)
revealed that, lambs fed biological treatede straw were higher
significantly (P<0.01) thn those fed the control ration in GOT
(AST).
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Table 6: Some blood serum constituents of growing crossbred

Friesian calves fed rations containing biological treated roughages.

Items Experimental Rations + SE
Wheat straw Bean straw Clover straw
Untreat. | Treated| Untreat | Ureated. | Untreat | Ureated
R1 R2 . R4 . R6
R3 R5
AST (U/L) 33.60 | 33.85 | 32.8F | 34.7¢ | 334F | 3568 | 1.52*
ALT (U/L) 2140 | 23.0¢ | 21.3% | 2298 | 21.82 | 23.4G | 1.10*

Total protein| 6.63 7.29 6.70 7.558 6.5F 7.3¢ | 0.30*
(g/dl)

Albumin (g/dl) 3.10 3.79 3.15' 3.98 295 | 366 | 0.06*
Globulin (g/dl) 3.53 3.54 3.55 357 359 | 3.64 0.12

NS
A/G ratio 0.99 0.9¢ 0.8¢" 0.87 0.98 1.0 0.03
UreaN (mg/dl) 40.60° | 42.17%° | 41.85 | 4284 | 41.76° | 43.76* | 1.35*
Creatinine 1.37° 1417 | 1.35% 1.40° 1.31% | 1.422 0.96
(mg/dl) NS
Glucose (mg/dl) | 55.36" | 64.23 | 62.24° | 65.707 | 62.50° | 65.92% | 5.17*
Cholesterol 153.41° | 157.1C° | 152.8F | 157.16" | 153.16° | 158.30° | 1.25*
(mg/1)

+a, b, ¢, d and e Means with different supenstsion the same row
are different at (P<0.05).
*Each value is the mean of 4 values (4 animals).

Fig. (14): Effect of biological treatment on serum blood tras-
aminase enzymes of Friesian calves fed the experimental rations.

40

35+

30~

25

20

u/L

SEUSTTT

15

10

T1 T2 T3 T4 T5 T6

OAST BEALT

93



4.7.2. Serum proteins(Liver function)
4.7.2. A. Serum total protein:

Table (6) and Fig. (15) showed the mean values of serum total
protein and Bumin were increased significantly (P<0.05) with
biological treated straws containing rations compared with other
treatments. The values of serum total protein were, 7.29, 7.55 and
7.30 IU/L for calves received diets containing biological treated
straws (heat, bean and clover), respectively, compared with their
control groups, 6.63, 6.70 and 6.54 IU/L. Serum total protein
reflects the nutritional status of the animal and it has a positive
correlation with dietary protei(Kumar et al.,1980). These resudt

were parallel with values of CP content in the

Fig. (15): Effect of liver function (serum TP, albumin and globulin)
of Friesian calves fed the experimental rations.
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experimental rations and of organic matter. The results of total
protein and albumin are in accordance with findingebfAshry et
al., (1997, Khorshed (2000), Kholif et al., (2005) and Sabbah et

al., (2006) who reported that biological treatments increased serum
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total protein. Values of serum globulin were not affected by

biological treatment.

El-Marakby (2003) cleared that there was no significant
effect of feeding lamb#garicusbisporusspawning wheastraw on

plasma total protein values.

Bader (1993)fed rams on different levels of fungal treated
wheat straw and reported that the values of serum total protein
were; 6.94, 6.67 and 6.28 (g/dl) for control (G1), 50% fungal
treated wheat straw (G2) an8% fungal treated wheat straw (G3),
respectively. Whereas for the different values at different intervals
after feeding they were 6.7, 6.2, 6.8 and 6.77(g/dl) for 0, 2, 4 and 6

hrs. post feeding, respectively.
4.7.2. B. Serum albumin:

Table (6) and Fig (15) showed the mean values of serum

albumin.

Serum albumin values were increased significantly (P<0.05)
with biological treated straws containing rations compared with
other treatments. Serum total protein reflects the nutritional status of
the animal ad it has a positive correlation with dietary protein
(Kumar et al.,1980).These results were parallel with values of CP
content in the experimental rations and of organic matter. The
results of total protein and albumin are in accordance with finding of
El-Ashry et al., (1997, Khorshed (2000), Kholifet al.,(2005)and
Sabbah et al., (2006) who reported that biological treatments

increased serum total protein. Values of serum globulin.



Bader (1993)fed rams on different levels of fungal treated
wheat staw and reported that the values of serum albumin, the
values were 2.94, 3.13 and 2.59(g/dl) for groups 1, 2, and 3

respectively.

Contrary results were reported Bi-Marakby (2003)
cleared that there was no significant effect of feeding lakgasicus
bisporusspawning wheat straw on plasma albumin. Contrary results
were reported by El-Marakby (2003) cleared that there was no
significant effect of feeding lamb#&garicus bisporus spawning

wheat straw on plasma albumin.
4.7.2. C. Serum globulin:

Table (6) and Fig. (15) showed the mean values of serum globulin

Serum globulin and A/G ratio were not affected by treatments.

The results of globulin are in the line of those obtaine&bshry
etal., (1997),Khorshed (2000), Kholif et al., (2005 with fungal
culture treatments. Serum globulin concentrations affected by
treatments significantly (P0<.05). The results of fungal treatments
were higher than those of control groups and in agreement with
those obtained byEl-Ashry et al., (1997), Khorshed (200),
Kholif et al., (2005) who reported a significant increase in serum
globulin concentration with fungal treatments. Aldel;Marakby
(2003) cleared that mean values of plasma globulins tend to be
insignificantly higher for lambs fed rations containisgawning

wheat straw than those fed the control ration
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Bader (1993)fed rams on different levels of fungal treated
wheat straw and reported that the values of serum total globulin

ranged from 2.77 to 4.2 (g/dl) in blood serum.
4.7.3.0ther nitrogen compouwnds(Kidney function):
4.7.3. A. Serum creatinine:

Values of serum creatinine were not affected by biological treatment
Table (6) and Fig. (16). Generally, serum creatinine level is a useful
indicator of glomerular filtration in the kidney. From the pregiaiata, it
was found that the levels of serum creatinine for calves were within the

normal levels.

Bader (1993)fed rams on different levels of fungal treated wheat
straw and reported that the values of serum creatinine concentration was
1.14, 1.06 and .B7mg/100 ml serum for G1, G2 and G3, respectively.
Draz (1996)revealed that, Ossimi lambs fed biological treated rice straw
were higher significantly (P<0.01) than those fed the control ration in
plasma creatinine.Whild;l-Marakby (2003) cleared that,dmbs received
(25% CFM + spawning wheat straad. lib.) was significantly (P<0.05)
higher than those fed the other rations.In the light of such, it could
concluded that results the inclusion of fungal treated wheat straw had no

adverse effects on kidneyrfctions.
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Fig. (16): Effect of biological treatment on kidney functio (serum creatinine)
of Friesian calves fed the experimental rations.
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4.7.3. B. Serum Urea\:

Values of serum urea were presented in Table (6) and Fig.
(17). Results of serum urea nitrogen and serum creatinine
concentrations, it is clear that tested animals were not in a
catabolism situation and kidney functiomas not affected by
biological treatments. Consequently, the animals were in a good
nutritional condition. consequently there was no adverse effects of
feeding rations containing fungal treated rice straw on kidney

functions.

Contrast results werobtianed byeraz (1996)who revealed
that, the urea concentration in blood plasma ranged from 30.24 to
36.18 mg/100ml, they were lower (P<0.01) in lambs fed control

ration comparing with lambs fed biological treated rice straw.

Fig. (17): Effect of biological treatment on kidney function (serum urea)
of Freisian calves fed the experimental rations.
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In this respectBader (1993) fed rams on different levels of
fungal treated wheat straw and reported that the values of urea was

the highest one in the control group (0.41 g/l) at all measuring times
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compared to the other treatments (0.298 and 0.335 (g/l) for G2 and
G3 respetively.

Both values ofBader (1993) and Draz (1996)are being
higher than those obtined in the peresent study,which may be related

to, aither fungus specielas or type of tested roughes inculded.

El-Ashry et al., (1997), Khorshed (2000), Kholifet al.,
(2005) reported that a significant increase in serum urea

concentration with fungal treatments.
4.7.4. Serum glucose:

Serum glucose showed slightly increase (P<0.05) with
biological treated straw containing rations by 16.02, 5.56 and
5.47% for R2, R4, andR6, respectively, compared with their
control rations Table (6) and Fig. (18). The slightly increase of
serum glucose with biological treatments may be due to higher OM,
CF, fiber fractions digestibilities and higher DE and ME content of
animals given trated rations. These results are closed with the
finding of Ali (1999) and Kholif et al., (2005)who mentioned that
serum glucose showed slightly increase (P<0.05) in dairy goats fed

biological treated diets, arftharmaet al.,(1998)in buffalo calves.
7.5. Serum cholesterol:

Data of serum cholesterol were illustrated in Table (6). Serum
cholesterol recorded a significant increase (P<0.05) with biological
treated straws containing rations compared with control treatments.
The mean values of serum cholesteanged from152.85 mg/dl in
R3 (untreated bean straw) to 158.30 in R6 (treated clover straw).

The results are in a good agreement with those obtaineli by
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(1999 who found significant increase (P<0.05) of serum cholesterol
with biological treatment copared with control. In the contrary
Piva et al.,(1993)reported that plasma cholesterol was not affected

by added dietary yeast culture to cows ration.

Fig. (18): Effect of biological treatment on serum glcose and cholesterol)
of Freisian calves fed the experimental rations.
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4.8. Clinical symptoms:

All calves of R2, R4 and R6 (received biological treated
rations) did not she any clinical signs during the whole period of
experiment. Also, calves of RR3 and R5groups, which received,
untreated biological treated straws showed normal condition, and

no symptoms were noticed such as decrease in body weight, lower

appetite odeath
4.9. Slaughter triat and carcass characteristics:
4.9.1. Carcass and organs weights:

The effect of dietary biological treated roughages on the carcass
traits of crossbred Friesian calves are shown in TableHGi).carcass
weights including offalg liver , heart , kidneys and testes ) were , 251.47,

272.05 and 287.91 kg for those fed diets containing biological treated
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wheat, bean and clover straws, respectively and it was 231.12, 250.38 and
253.72 kg for the calves fed their control digtkt carcass weight
followed the same pattern of the fasting body weight being heavier for
legume biological treated straw (bean and clover) followed by germinant
biological treated wheat straw, while the control group recorded the lowest
values. Dressing pesntage was significantly (P<0.05) higher for
biological treated roughages than other control groups Table (7) and Fig.
(19). Average dressing percentages based on empty body weight
were, 63.02, 63.57 and 64.19% for those fed diets containing ismlog
treated wheat, bean and clover straws, respectively and 61.19, 61.48 and

61.38% for the calves fed their control diets.

Also, differences were found to be significant (P<0.05) for
head, hide, heart and liver. Weight of these organs wghreihfor
animals received biological treated roughages than those fed control
groups. No significant differences were found regarding the other
carcass traits (Table 7Mir and Mir (1994) reported that,
carcasses weight of Herford steers fed biologicehted forage
were heavier than those of control steers by 1.23%, while dressing
percentage were 52% and 52.3% for control and yeast fed steers,
respectively, while concerning the carcass characteristies there

were no significant differences among theois treatments .

El-Marakby (2003) reported that, the prglaughter live body
weight was significantly increased (P<0.01) in lambs fed 50% CFM +
biological treated rice straw withAgricus bisporusfungus in compare
with those fed ration containing teated rice straw (control). Also,
dressing percentages on basis of live body weight, as well as, fasted body
weight and empty body weight were slightly higher for lambs fed rations

containing biological treated rice straw withgricus bisporusfungus
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