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INTRODUCTION



Meat production in Egypt did not yet reach acceptable of
self sufficiency level because of the limited number of
livestock population and the low productivity of local breeds,
besides wrong policies whelyoung animals are slaughtered
regardless of slaughter legislations. Efforts are made in spite
of the limited resources to increase production through the
utilization of materials that reduce the passage rate of the
digesta into the intestinal canal irder to improve efficiency
of digestion and consequently improving feed utilization.

Bentonite, like other clay materials is a crystalline
aluminosilscates characterized by its ability to exchange
cations without major changes in structure ; it is used i
ruminant animal diets to improve digestibility of nutrients
(Pulatov et al .,1983, Kirilov and Burikhonov,1993 and
Salehet al. 1999, daily gain and feed intak@indermann
et al,1993. Bentonite can be used as a feed binder that
produces a marked irease in firmness of feed pellets
(Martin et al., 1969. It can absorb toxic products of
digestion and decreases the accumulation of toxic substances
in tissues, thus decreasing the incidence of internal disorders
(Uneo, 1977 and Mckenzie, 1991).

Attemps have been made to use chemical products,
especially antibiotics and hormones to increase meat

production. Supplementing animal diets with  yeast culture



have been reported to improve average daily gain
(Mutsvangwa et al.,1992).

live yeast culture is vg active in forming amino acids
and vitamins .It promotes fermentation by secreting various
digesting enzymes within the ruminant stomach and
stabilizes the flora in the stomach and intestines by supplying
the nutrients which are necessary for their ghowThe
addition of yeast culture increased dry matter intake, daily
gain and feed &tiency by beef cattléMir and Mir, 1994 b)

Flavomycin is a phosphoglycolipid antibiotic that has

been used exclusively as an antimicrobial growth promoter,
since its discovery in the mitl950's (Wallhausser et al,
1965, Bauer and Dost, 1974)Flavomycin is known to
promote growth in ruminants and a variety of other species
(Rebolini et al., 1982, inhibits bacterial growth by
competitive inhibition of the enmye that catalyses the
trarsglycosylation reaction during peptidoglycan
biosynthesis(Van Heijenoort, et al., 1978, Huber, 1979;
Van Heijenoort, 200). The main mode of action of
flavomycin seems to involve two groups of bacteria, namely
HAP species and Gmai negative fusobacteriaAftwood et
al., 1998).

The present experiment was conducted as an attempt to

test the effect of addition of bentonite, dry yeast



(S.cerevisiag and flavomycin to the diet of sheep on dry
matter intake, nutrients digestibility,utmitive value, some
ruminal activity paramets ,blood constituents, penfrance
of growing lambs and carcass quality of the experimental

animals.

2-REVIEW OF LITERATURE

2-1-Definition of growth promoters:



2-1-1-Growth promoters:

During the last decade, many feed additives were
available as antibiotics, enzymes and probiotics. These
compounds were added to the grower buffalos and rabbit,
milking and fattening diet for farm animals in Egypt, to
improve the growth performance ,nutritiorgdrameters and
carcass trait¢El-Ashry et al ., 1993; EtBasiony, 1994;H
Hassanet al., 1996; EtSayaad 1997; Abd Elhakeemet
al ., 1998; Abou Ammou and ElHosseiny ,1999 and
Allam et al .,2001).Feed additives are widely used in order
to increase &dy weight gain of farm animals, particularly
those species known with their slow growth rate.
Nevertheless, conflict results were obtained. Probiotics have
been used as a supplement in animal feeds for more than
seven decadcs for improving animal perfante that
obtained by including small amounts in animal
feeds(Dawson, 199% Moreover, many of the beneficial
productive responses associated with the use of probiotic
supplements can be directly related to their effects on the
microbial population in theligestive trac{Nahashonet al,
1992) The mode of action of probiotics may be due to
producing antibiotic substances and inhibiting harmful
bacteria metabolism and decreased intestina((p#Blas, et
al., 1991)



2.1.2. Flavomycin

Flavomycin is a tradename of the antibiotic growth
promoter "Flavophosholipol” It is a gludgid containing
phosphorous .According ®auer and Dost (1974).
Flavomycin is unrelated to any of traditional antibiotics and
is the first representative of a new group of drugpciv has
an effect on numerous granigpositive and many grams,
negative bacteria that found in the digestive tract.
Flavomycin is used as feed additive to promote the growth in
ruminant(El-Basiony, 1994)no residues are left in the meat
since they areot absorbed from the alimentary tract due to
their high molecular sizéHudd, 1983).

2.1.3. Pronifer.

Pronifer is a fermentation product and is a bacterial
cocktail of specific lactic acid producing bacteria. As a
probiotic agent; it may act through ingping the balance of
the intestinal micro flora. According tBohn and Srour
(1995). Pronifer improves health performance, minimize
diarrhea and increase growth rates. On the other hand, on
previous work on buffalo heifers(El i Ashry et al., 1993
and El-Basiony et al .,1998 ). Using lactobacillus
concentrates and yeasts as a supplement in ration for growing
buffalos confirmed these results. In the same time, there is

no response to Pronifer supplementation in buffalo ration in



the rate of 1 kg/tolCFM in other study(El-Basiony,
2001)

2.1.4. Panacur:

Panacur is a new product and the active ingredient is
fenbentdezole, a member of Bentzimidazole group of
compounds. These compounds are known to possess good
anthelminitic activity. Although Panacuvas used as anti

internali parasites at first, it used now as a growth promoter.

2.1.5. Dry yeast

Yeast culture have been used as-homonal compound
that stimulate meat or milk production by manipulating
rumen microbial activitfKhalifa et al, (200] .

Yeast are known as rich sources of vitamins, enzymes
and other important nutrients and-fe@tors which make
them attractive as digestive enhancers and as basic
source nutrients.  Yeast culture has been shown to have
several effects in rinants, since it alters feed performance
and nutrient digestibilit{Wohlt et al., 1991; EFWaziry et
al., 2000 and E{Talty et al, 2001),and protein synthesis in
the digestive trac{Williams,1988). Yeast supplementation
led to a significant increasd o the total viable bacteria in
rumen (Wallace and Newbold, 1993glso, microbial flow
from the rumen was increased. Improve milk production and

composition in dairy animals was found with dietary



supplemented of yeagWallace, 1996; Allamet al, 20Q

and El 1 Ashry et al., 2001a). Recent technology allows for
the production of large quantities of yeast from inexpensive
raw materials.

Nowadays, the use of defined yeasts as feed
supplements for ruminants and monogastric animals has
becane a common practi@awson,1993%upplementing
animal diets with live baker's yeastSgccharomyces
cerevisiag improved appetite, rumen function, milk
production and animals' performandgegonget al., 1996.
Variation in efficacy of yeasts on milk traiteay be related
to several factors affecting the response of dairy cows to
yeasts supplementation. Stage of lactation, type of forage
and forage concentrate ratiBrasmus et al., 1992 and /or
an interaction between the diet and yeast supplementation
(Lyons, 1993). It has been reported that yeast culture such
(YC) as LacteSacc increases the efficiency of energy
utilization and improves metaboliteAl{del 1 Khalek et al .,
2000 and EfAshry et al ., 200Db), and increasing flow of
bacterial nitrogen tohe small intestineHrasmus et al .,
1992 ,which stimulate protein synthesis in growing animals.
Supplementation of YC in ruminant diets to improve
performance has been reviewdiWiliams, 1989 and

Wallace, 1996 Moloney and Drennan 1994)concluded



that detary inclusion of yeast culture had a small influence
on rumen fermentation parameters andivo digestibility.
However,Olson et al., (1992)indicated that yeast culture
supplementation can increase true rumen organic matter
digestibility and resul@é in greater microbial efficiency.
Walli (1994) stated that growth and milk production
responses were favourable when yeast culture was included
in ruminant diet. The author found that yeast utilizes rapidly
fermentable carbohydrates, reducing greduction of
lactate and thereby increasing rumen PH on high concentrate
diets . Many studies indicated that yeast culture improved
milk  production and affected its  composition
(Higginbotham et al ., 1994; Senguptaet al ., 1994;
Kumar et al ., 1994 ;Kobeisy and Ibrahim , 1991; Singh
and Singh ,1993 and Piveet al., 1991).
2.1.6. Bentonite
Bentonite like other clays is crystalline aluminosilscates
characterized by its ability to exchange cations without major
changes in structureKélivoda, 1987 it is an inorganic
material with great ability for increasing absorption and for
base exchangeséleh, 1994) Is one of the common natural
clays used in animal diets to improve digestibility of
nutrients Pulatovet al,1983, Kirilov and Burikhonov,
1993 andSaleh et al.,1999 and daily gain and feed intake



(Lindemann et al., 1993. Bentonite can absorbs toxic
products of digestion and decreases the accumulation of toxic
substances in tissues, thus decreasing the incidence of
internal disorders Uneo, 197 ., Huntingto et al.,1977 .,
Dunn et al., 1979 and Mckenzie )Bentonite has the ability
to adsorb ammonia from a solution when the concentration of
ammonia is high, and to release it when the concentration
falls (Martin et al., 1969 and Saleh, 1994 Therefore, the
addition of bentonite to the diet can partly equalise the
supply of nitrogen to the rumen mieooganisms, so,
bentonite could be considered as a useful component in the
ration containing high soluble nitroggi®usterhout, 1970
and Bartosetal., 1982)
2.2:Nutrients digestibility coefficients and nutritive

value:

Al-Jassimet al.{1983added viable yeasi(cerevisiagas
a protein supplement to a roughage diet. They found an
increase in the amount of crude protein digested & th
intestines of sheep.

Korniewicz et al., (1985) divided 60 Long wool male
lambs (80 days old and 24 kg live body weight) into 4 groups
of 15 each. Lambs were fed to 35 kg live body weight on a
complete feed of ground barley, maize meal, grass meal and

protein concentrate. Groups were not given or given



salinomycin 25 mg, flavomycin 10 mg or salinomycin 25 mg
for 4 weeks and then flavomycin 10 mg/kg feed. They
observed that digestible crude protein was 728, 639, 678 and
631 g, respectively. Nutrient digdstity was similar in all
groups, while Nitrogen retention was 30.2%, 35.5%, 35%
and 32.4%, respectively of intake.

Ha et al., (198%) used lambs weighing 35kg on the
average and housed in metabolism cages to study the effect of
bentonite, limestone, andaMCO3 at 2% levels and lucerne
hay at 10% added to atbncentrate lamb diets .They found
that lambs fed on 2% NaHCO3 digested more (P<0.05) DM,
crude protein, nitrogefree extract and starch, while 2%
limestone increased (P<0.05) fiber digestibility. tDrg
buffers generally, reduced percent of faecal starch and
improved starch digestibility. A distinctive improvement
(P<0.05) in starch digestibility was obtained by feeding
NaHCO3. Higher (P<0.05) Mg retention was obtained by
feeding 2% Bentonite or NaHZ3. More (P<0.01) Ca was
retained by limestonted lambs.

Aitchison et al .,(1986) used 12 ewes weighing 42 kg on
the average fitted with rumen cannulae in metabolism crates
and given 800 g oaten chaff for 14 days and progressively
adapted during 7 dayto a highgrain pelleted diet; on day 8

all sheep were given 1500 g pellets only. Pellets consisted of



wheat 250g, barley 2509, oats 250g, roughage 240g or 200g,
minerals and vitamins 10, and commercial bentonite 0 or 40
kg/ton. Addition of bentonite reted in a significant
reduction in organic matter digestibility and in dietary N
retention. They reported that inclusion of bentonite in
pelleted diets depressed diet digestibility and nitrogen
retention when sheep were changed gradually from a chaff
dietto a highi grain pelleted diet.

Schrijver et al., (1990)used 40 Belgian Blue bulls, about
352 kg. They were freely given maize silage (period 1) then
beet pulp (period 2) with flavomycin O or 10 mg/kg.
Supplementing concentrates with flavomycin 10 mgdid
not influence apparent digestibility of nutrients of sugar beet
pulp.

Malcolm and kiesling (1990) found that apparent
digestibility of dry matter was not influenced by treatment
when Hereford steers were fed concentrate 1) a basal grain
mix. Composd of corn, ground barley and rice bran, 2) basal
mix .with 10% whole cottonseed (WCS), 3) basal mix. With
1.6%live yeast culture (YC) and 4) basal mix. With 10
%(WCS and1.6%YC).

Ivan et al .,(1992) fed Canadian Arcott wethers, 46 to

49 kg faunated andauna free,on maize silage base diets



without or with bentonite for 21 days. The disappearance of
N from the digestive tract was decreased (P<0.05) by
bentonite, whereas the disappearance of organic matter and
acid detergent fiber was not affected. Tleencluded that the
Beneficial effects of defaunation or  bentonite
supplementation in faunated sheep were due to the improved
supply of feed and bacterial protein to the intestinal tract.

Popp et al.,(1993) observed that the supplement of
flavomycin increasd the total digestibility of organic matter.
The digestibility of starch and sugar was between 97% and
98% in Friesian bulls fitted with fentrant cannullas at the
duodenum .The balance of the nutrients in the digestive tract
showed that, by flavomyeisuppt mentation the degradation
of organic matter and crude protein in the forestomach was
decreased and the amount of organic matter and crude
protein in the gut was increased.

Waghorn et al .,(19949 studied the effects of the addition
of salt (to povide 0.51% sodium) and 3.0% bentonite without
or with Na (0.49% Na) to hagased pelleted diets under
conditions resembling those used for the shipment of live
sheep. They found that addition of bentonite increased faecal
DM percentage (P<0.05). Effeof additives on faecal water
evaporative loss and hardness were not significant. A large

variation (52.162.6%) was observed between sheep in DM



digestibility of feeds which was not affected by treatment

Robinson (1997)sed 20 multiparous Holstein covisr
approximately 14 d prepartum and exactly 14 d postpartum
and fed different basal diets that were supplemented, or not
supplemented with yeast culture. Results of both the pre
and postpartum periods were consistent with the hypothesis
that supplematation of yeast culture in the diet increased net
digestion in the forestomach, particularly fiber, leading to
increased energy output.

Wohlt et al .,(1997)divided cows into three groups and
fed them a mixture of corn silage and concentrate 1:1 plus O
10 or 20 g /d of yeast. They found that yeast supplementation
significantly improved the digestibility of crude protein and
acid detergent fiber. Least square mean of crude protein
digestibility was 78.5, 80.8 and 79.5%, and acid detergent
fiber digestbility was 54.4, 60.2, and 56.8%, respectively.

El-Badawi et al ., (1998) used 12 primiparous Egyptian
Baladi does (10 months old and 21.4 kg average live
weight) and ranked them into 3 groups one week after
kidding to receive one of 3 rationsortaining dry yeast
culture (YC) at 0, 1 and 2 g/kg concentrate mixture (CM).
Unsupplemented or YGupplemented CM was fed at 2%
(on a DM basis %) of body weight with ad libitum berseem

hay (Trifolium alexandrinum They found that the higher



supplemetation level (0.2% YC) was accompanied by a
decrease (P<0.01) in digestion coefficients for CP, ether
extract, crude fiber and -Nee extract.

Doreau and jouany (1998)observed that dry matter
content increased whersaccharomyces cerevisiaavas
supplemergd to the diet with daily dose of 50g premix
containing 0.5 of S. cerevisiae (6X16uf /g of premix).

In situ ruminal degradability of DM and NDF from corn stalk
and of N from soybean meal were not modified. ~ However,
degradability of ADF from corn stalk increased
(32.5%vs26.3%) with the addition BfcerevisiacWhen used
four cows in early lactation. The original diet consisted of
60% corn stalks silage and 40%concentrate.

Salehet al .,(1999) used eighteen lactating buffalo cows
(weighting $8.33 kg and aged six years),two months after
calving to study the effect of dietary bentonite
supplementation on performance during 12 weeks
postpartum. Buffaloes were fed one of the following rations: |
concentrate + rice straw (control); I, ratiom B% bentonite
(of concentrate); lll, ration | + 6% bentonite (of concentrate).
Results indicated that digestion coefficients of DM, OM, CP,
NFE and nutritive values were improved by adding bentonite
to concentrate.

Cabrera et al., (2000) used growing teers in a feeding



trial consisted of a grazing control group (CG) ,a group
receiving 10g /per day SC(SC) ;and the supplements 100%
urea or 50:50 % urea and meat meal .They found that total
tract digestibility of NDF and ADF were not affected by
treatments They concluded thasaccharomyces cerevisiae
did not improve either animal perfromance or fiber
digestibility.

Allam et al,(2001found that yeast supplementation
improved nutrients digestibility ,nitrogen balance and
nutritive value of ration ,especiglat the level of 2.5g /
head/day when sheep were fed one experimental ration with
three different levels of yeast (zero, 2.5 and 5g/head/day).

Ivan et al., (2001) fed sheep three isonitrogenous palm
kernl cake (PKChased diets, control (C); @lus bentonite
(CB) and CB plus casein (CBC) as experimental treatments.
The C and CB diets contained 94.5% PKC, and comprised
four sheep each, while the CBC diet contained 82% PKC and
2.2% casein. Cellulose was used to bring diets C and CBC to
100% of dy matter. They found that the total tract
digestibility (%) ranged between 61.9 and 71.3 for organic
matter, 65.0 and 72.2 for neutral detergent fiber, and 73.5 and
76.6 for nitrogen.

Salem et al., (2001) showed that bentonite supplem
entation improved 0.05) OM,CP,CF an EE digestibility



and nutritive value (TDN and DCP) in tested rations (T2
andT3). Tested rations were; control (T 1) consisted of a
concentrate feed mixture plus berseem hay and rice straw,
(T2) consisted of T1+4% bentonite of concemtraf{T3)
consisted of T1+8% bentonite of concentrate).

El TAshry et al., (2001b) studied the effect of live dried
bakery yeast and of yeast culture on performance of growing
buffalo calves. Twelve growing buffalo calves (6.31+ 0.25
month old and 112.5 + 4.kg body weight) were allocated
randomly and equally to one of three treatments on the basis
of age and weight. Treatments consisted of a basal ration
without additives (control,T1) or the basal ration with added
live dried bakes yeast (LDY;saccharomyes cerevisiae5g
[ cal f/l d , (T2) or with Diamonc
saccharomyces cerevisjd0 g/calf /d(T3).Treatment period
lasted 9 months. They found that CF,NFE and OM
digestibility was similar for live dried bakeryeast "LDY"
and "DVYC" fed groups; being improved (p<0.05) relative
to the control CP digestibility was the best with the "DVYC"
fed group followed by "LDY"-group and finally was the
control (p<0.05) ,while EE digestibility was not affected by
treatment .

Miller et al .,(2002) conducted a continuous study to

evaluate the effect of two different yeast cultures on ruminal



microbial metabolism. Treatments were; a) control lactation
ration, b) yeast cultures 1(YC1) diamondxp and C) yeast
culture 2(YC2A-max). Eachsuppt ement was fed at an
equivalent of 57 g /head day. Results obtained showed that
ruminal culture treated with YC digested more protein and
contributed less bpass N than the control. Supplementing
YC2 resulted in a tendency for higher microbiakjthesis /

kg digested DM than YC 1.

Mohesn and Tawfik (2002) used fifteen six month old
male Angora goats. Animals were offered rations
that consisted of concentrate mixture (CM) and (3%) ureated
rice straw .Urea treated rice straw (UT)/RBas offered ad
libtium. Bentonite was mixed with the (CM) before feeding
at the rate 0, 2.5 and 5% .Results obtained showed that
Bentonite significantly increased(p<0.05) DM, OM and CP
digestible.

El 7TAshry et al., (2003) fed lambs 3 types of rations
Group (1) received the control ration .The control ration
consisted of 40% berseem and 60% concentrate mixture
which contained 30%brewers grainsi psoduct, 30% date
seed, 20%soybean meal, 10% olive pulp and
10%molasse.Ration (2), lambs received contadion with
20mg flavomycin; Ration (3), lambs received control ration

with 5gmsaccharomyces cerevisia@hey found that (TDN)



and (DCP) intake (g/lkg BW or g/kg BW' were not
significantly  affected with  flavomycin or yeast
supplementation comparedith control lambs .Digestibility
and nutritive values of different rations showed that DM
digestibility were not different for sheep fed flavomycin (R2)
or yeast (R3). However, EE digestibility was reduced in
lambs fed flavomycin compared to those fedste but the
difference was not significant.

El i Basiony et al., (2003) used male buffalo calves to
compare the effect of Piio-fair, panacure and flav
omycin  supplementation. Experimental animals were
distributed into four groups and were indivally fed twice
daily (2.5% of their LBW) a concentrate xnire without
(controkgroup)or with PreBio-fair (Pro Bio- fair group),
panacure (pangroup) or flavomycin (flav group) Results
obtained indicated that values @f vivo digestibility of
DM,OM, and CP were not affected by either Bio-fair or
flavomycin supplementation However, CF digestibility was
improved (p<0.05)by flavomycin supplementation.

Solimanet al., (2003)used five groups of Frisian cows in
5 nutritional treatments;(1) aflatox contaminated diet
(contral) ,(2) aflatoxini contaminated diet with bentonite (3)
ammoniated aflatoxficated concentrate feed mixture +

aflatoxficated rice straw+bentonite ,(4) aflatoxficated



ammoniated rice straw and (5) contaminated concentrate feed
mixture and ammoniated rice strawbentonite. Results
obtained showed that feeding ammoniated concentrate feed
mixture supplemented with bentonite increased (p<0.01) the
digestibility of all nutrients and rations feeding value.

Marghany et al, (2005)used siteen lactating buffalo
cows in four similar groups to investigate the effect of using
different levels of $accharomyces cerevis)ae0,5,10 and 15
gm /head /day .Animals were fed the experimental rations as
follows:

Ration (1) control ration (70%SE amCP of the daily
requirements from concentrate feed mixture) CFM+ whole
corn silage (WCS) ad lib.

Ration (2) control ration + 5 gaccharomyces cerevisiae
Ration (3) control ration + 10 gaccharomyces cerevisiae
Ration (4) control ration +15 gaccharomges cerevisiae

Results obtained revealed that rations supplemented with
saccharomyces cerevisia®R4, R3 andR4) showed higher
(p<0.05) digestibility of most nutrients than the control
group (R1) .The nutritive values as TDN and DCP showed
the trend of @jestibility similar to that of ration 3.

2.3: Effect of bentonite and growth promoters on growth
perfromance:
2.3.1: Feed intake:



Fisher and Mackay (1983)formulated a basal ration
containing grain mixture 10%, grass silage 45% and maize
silage 45%. i the first trial the basal diet was supplemented
with 0, 0.6 or 1.2% bentonite (12 lactating Holstein cows for
28 days test period). They found that bentonite did not
improve DM intake. n the 2nd triah mixture of
approximately 30% grass silage and 7@8ize silage was
supplemented with either 0.8% NaHCO3 or 2.1% bentonite
or left without supplement (on 15 cows for 28 days treatment
period. Comparing with the control cows, supplementation
of bentonite had no significant influence on DM intake as
compared with silage supplemented with berte. It was
concluded that bentonite should not be used to supplement
silage diets of lactating cows.

Bedo (1985) used male and female lambs given
concentrates plus monensin. The author found that the feed
intake d yearling rams given 14.4 mg monensin was reduced.

Malcolm and kiesling (1990jound that intake of dry
matter was not influenced by treatment when Hereford steers
were offered concentrate 1) a basal grain mix. composed of
ground barley and rice bran, 2adal mix. With 10% whole
cottonseed, 3) basal mix. with 1.6% live yeast culture and 4)
basal mix. With 10% whole cottonseed and 1.6% lives yeast

culture).



Schrijver et al., (1990)used 40 Belgian Blue bulls, about
352 kg and were freglgiven maize sdge (period 1) then
beet pulp (period 2yith flavomycin at 0 or 10 mg/kg. They
found that average daily DM intake of flavomycin for treated
animals was 396 and 5154 mg with maize silage and beet
pulp, respectively.

Erasmus et al., (1992) found thatdry matter intake was
greater in cows supplemented with 10 g/d yeast culture.

Anke et al., ( 1992) used growing males, and pregnant
and lactating German improved white goats to be given
semipurified diets, cellules roughage and distilledvater
without a with Cadmium 5 mg/kg DM alone or with 3%
Fenamin (bentonite, containing montmorillonite) over 56
days. They found that feed intake of entire males was 896,
908 and 909 g/day, resgtively .Feed intakeof female goats
during 185 dgs (including 56 daysf lactation) was 830, 586
and 790 g/day, respectively .

Waghorn et al., (1994) studied the effects of addition of
salt (to provide 0.51% sodium) and 3.0% bentonite without or
with Na (0.49% Na) to hapased pelleted diets under
conditions resembling thesused for the shipment of live
sheep. They found that addition of the salt to the diet had no
effect on DM intake ,but increased (p<0.01) water intake

relative to the controls, with commensurate increase in



urinary outputof more than 1 liter /sheepaiy .The diet with
bentonite plus salt increased (P<0.01) DM intake compared
with the controls.

Robinson (1997)fed Holstein cows different basal diets
that were supplemented or not with yeast culture
preparations. No treatment differences were found
in prepartum or postpartum dry matter intake (DMI).

Paduano et al .,(1995) used thirty six female Merino
sheep with average live weight 24.8 kg and fed ad libitum for
49 days on low quality rotguge (50% choppedat hay and
50% barleystraw) plus Lupin l(upinus angustifolius var.
Uniharves}, cowpea Yigna unguiculata var. Caloonaor
navy bean seed®laseolus vulgaris var. Actolp¢0, 10, 20
or 40 g/kg®’® without or with antibiotics (teramycin 15
mg/kg feed and flavomycin 30 mg/kged). They found that
the intake of roughage was reduced by 19 and 48%,
respectively when 20 and 40 g/ky™ of all supplements
were fed. Total DM intake increased (P<0.05) as the level of
supplementation increased. Addition of antibiotics to the
Lupin supplement increased DM intake, but did not affect
feed conversion efficiency.

Singh et al .,(1995 ) fed 12 rumen fistulated adult
crossbred cattle for 37 days on -lditum wheat straw

without (control) or with ureanolassesgnineral licks:



Ex; (15% urea, 45% molasses, 8% salt, 15% mineral mixture,
3% bentonite, 4% calcite powder and 10% cottonseed cake)
and F, (Ex + 0.1% Farmore; a herbal extract) to lick. They
found that the total daily DM intake and DM intake/100 kg
body weight was signifiaaly higher in cattle supplemented
with Ex (4.75 and 1.91 kg, respectively) and F, mineral licks
(4.58 and 1.86 kg, respectively) than in control cattle (3.44
and 1.4 kg, respectively). The average intake of the mineral
licks was 498 and 386 g/day for ERdaF, respectively. The
wheat straw intake of cattle fed on Ex and F mineral licks was
24.7 and 22.6% higher than the wheat straw intake of the
control cattle.

Wohlt et al .,(1997) divided cows into three feeding
groups to be fed a mixture of corn gda+ concentrate 1:1
plus 0,10 or 20g /day of yeast .They found that yeast
supplementation significantly improved DMI which was
23.8,24.7 and 25.0 kg/day for the 3 groups, respectively.

Abdelmawla et al., (1998) used fifteen Baladi female
goats withan average body weight of 27.27+ 0.20 kg in a
feeding trial for 12 weeks to evaluate the efficiency of using
two levels of bentonite on milk production. Animals were
divided into 3 experimental groups and were fed a daily basal
diet alone (control) owith sodium bentonite 6 or 12 g/ head

daily during 6 weeks in late pregnancy and 6 weeks after



parturition. The basal diet included 70% concentrate feed
mixture, 15% berseem hay and 15% rice straw. The
concentrate mixture contained 27.16% sunflower |22%
maize, 22.10% barley, 23.10% broiler litter and 5.64% wheat
bran. Goats were offered their diet as 4% DM of body weight
.They found that daily DM intake was not affected due to
bentonite supplementation.

Gado et al., (1998) stratified by weight telve growing
male Egyptian Baladi goats (7 months old & 9.2 kg live
weight), and assigned them to 3 experimental diets in an 84
day study. Dry yeast culture (YSaccharomyces cerevisjae
containing 108 cells/g was mixed with ground concentrate
mixture (CM) at 0, 1 or 2 g YC/kg CM. Unsupplemented or
YC-supplemented CM was fed individually and offered at
2.5% d body weight withad libitum berseemT¢ifollium
alexandrimé hay. They reportedhat supplementation with
YC did not increase roughage hay intakeyugh it increased
(P<0.05) crude fiber digestibility.

Soder and Holden (1998)used 36 multiparous and 12
primiparous Holstein cows in a completely randomized
design to characterize the effects of feeding yeast cultures
(Saccharomyces cerevisiaggnd enzyras on dry matter
intake, milk yield and composition. The prepartum diet

consisted of a total mixed ration containing chopped grass



hay, corn silage, and grain pellet. The postpartum diet
consisted of a total mixed ration containing corn silage,
legume silge, chopped legume hay, and grain pellet.
Treatments consisted of 1) whey control ,10g /d ; 2) enzyme,
10g /d; 3) yeast +15g /d and 4) Biomate Yeast
plus(20g/d;Chr.Hansen Bio systems, Inc.,Milwaukee,WI).
Least squares means for intake ,milke yield ,andk mil
composition were unaffected by treatment. Yeast cultures
with or without enzyme had no direct effect on prepartum or
postpartum dry matter intake or milk yield and composition.
El-Badawi et al .,( 1998 )used 12 primiparous Egyptian
Baladi does( 120 maths old & 21.4 kg live weight) and
ranked them into 3 groups one week after kidding and
allocated them to one of 3 rations containing dry yeast culture
(YC) 0, 1 and 2 g/kg concentrate mixture (CM).
Unsupplemented or Y-Gupplemented CM was fed at 2%n (o
a DM basis) of body weight with ad libitum berseem
(Trifollium alexandrinump hay. They found that YC
supplementation increased (P<0.05) daily intake of hay by
lactating does, but the higher supplementation level (0.2%
YC) was accompanied by a decrease(Q(Bl) in digestion
coefficients for CP, ether extract, crude fiber andréé¢
extract.

Walz et al., (1998)studied the effect of replacing soybean



meal (SMB) protein with fish meal (FM) protein and slightly
deficient in CP, with or without 0.75 sodium bemite (NaB)

on performance. Diets were based on maize, SBM and
cottonseed hulls. In experiment 1,5 lambs were assigned to
each of the 3 dietary treatments (11% CP with 3% FM or
13% CP with 0 or 3% FM).Lambs fed diets that contained
11% CP with 3% FM or 13% CP with 0 % FM .In
experiments 2 ,32 lambs were assigned to 4 dietary treatments
(13.5% CP of DM) in 2x2 factorial arrangement (0 or 3%
FM ,and 0 or 0.75 NaB on aded basis ).Their results
showed that dry matter intake increased (p<0.05) bynfisal

and sodium bentonite supplementation. Data obtained
revealed that Na B increased (p<0.05) DMI.

Dann et al., (1999) used 14 primigravid and 25
multigravid Jersey cows .They were fed a total mixed ration
preand postpartum that were either supplengoienot with
YC at 60 g/d for approximately 21 d prepartum and 140 d
postpartum. They found that the DMI was increased by YC
during both the last 7 days prepartum (9.8 vs7.7 kg) and
during the first 42d of lactation (13.7 vs 11.9 kg).

Robinson and Garret (1999) used 26 multiparous and
18 primiparous Holstein cows to be fed prepartum and

postpartum on total mixed diets that were, supplemented or



not with yeast culture (YC) for approximalty 23 d prepartum
and 56 d postpartum. They found that cowgplenpented
with YC achieved repeated diurnal feed intake patterns by
approximately 14 d postpartum vs. 20 postpartum for
unsupplemented cows.

Wang et al., (2000) assigned sixty Holstein cows to two
treatments at 21 d beforelmag .The cows werded a
prepartum diet with or without yeast culture. After parturition
,cows were individually fed one of five treatment rations for
140 d, (1) 21% forage without yeast culture ,2) 21% forage
with yeast culture ,3)17% forage without yeast culture ,4)17%
forage with  yeast culture, and 5) 25%forage with yeast
culture for 30 d and then switched to diet 4 for 110 d. Cows
fed prepartum yeast culture were also fed yeast culture
postpartum (60g) .A quadratic increase to 25,21 and 17%
forage occurred during the fir@0 d in daily intake milk
(DIM).The authors found that no differences were observed
for yeast culture or interaction of yeast culture and forage for
first 30 DIM. Feeding 17 versus 21% forage tended to
increase dry matter intake from31 to 140 DIM during finst
30 days in milk .

EL-Ashry et al., (2001a) studied the effect of live dried
baker 6s yeast with or wi t hou

yeast culture on performance of suckling buffalo calves.



Sixteen newly born buffalo calves were divided intorfou
similar groups (4 calvesach) according to weight and sex,
which assigned randomly to four treatments(T).Tested groups
were suckling calves oR liters of buffalo milk /calf/day

wi thout additives (control , T1
yeast acharomyces cerevisiagg/calf/d(LDY;T2), with
added yeast s@ccharomyces cerevisiagulture Diamond
V"XP" (40g/calf/day)(DVYC;T3) or with acidification of
milk (just before feeding )by 1ml of an 85%solution formic
acid /letter addition of 5 g live dried aker's yeast
/calf/day(T4) .All calves were offered a mash calf starter for
ad libitum intake.(as a group feeding). Results obtained
indicated that DM intake of both milk and starter was reduced
by 17.4 and 14.3%due taddition of (LDY) to natural or
acidified rearing buffalo milk, while it was reduced by 25%
due to (DVYC) supplementation, respectively as compared to
the control.

El T Ashry et al .,001b) studied the effect of live dried
baker 6 s astacsiture anrperforrmanad growing
buffalo cales. Twelve growing buffalo calves (6.31+ 0.25
month old and 112.5+ 4.4 kg body weight )were allocated
randomly and equally to one of three treatments on the basis
of age and weight .Treatments were consisted of a basal

ration without additives (control,Jlor the basal ration with



added live dried baker yeast (LDY; saccharomyces
cerevisiag 5g /calf/d (T2) or wi
culture (DVYC; saccharomyces cescerevigiad0 g/calf
/d(T3).Treatment period lasted 9 months. They found that

DM intake did not change due to additives.

Allam et al .,(2001) found that yeast supplementation
improved dry matter intake by sheep from ration, especially
with the level of 2.5¢g/ head/day .Sheep used were fed
experimental rations supplemented with three different levels
of yeast (0, 2.5 and 5g/head/day).

Salem et al.,001) showed that daily intakef dry
matter ,organic matter and feed components were not
significantly affected by the addition of 2 levels of sodium
bentonite to the diet of sheep. The authors formulated the
experimental rations as follows :control ration (T 1)
consisted of a coeatrate feed mixture plus berseem hay and
rice straw.

1% tested ration (T2):T1+4% bentonite (of concentrate)

2"tested ration (T3): T1+8% bentonite (of concentrate)

El i Basionyet al., (2003) investigated the effect @ome
growth promoters in rationfor fattening Egyptian buffalo

calves. Total number of 80 male buffalo calves (about32

1



month) were used to compare the effect of -Bim
fair,panacure and flavomycin supplementation Experimental
animals were distributed into four groups (20 head$)eand
were individually fed twice daily (2.5% of their LBW) on
concentrate mixture without (contrgtoup)or with PreBio-

fair (Progroup),panacure (pargroup) or flavomycin (flav
group). The calves were fed, also, on restricted amount of
green sorghunduring the first month of the experiment and
on rice straw (ad lib). Results obtained indicated that calves
of flavomycin group, consumed the lowest (p<0.05) amount
of DM, while those of Prdio-fair and panacure groups
consumed the higher (p<0.05) amouh&n of the control
group.

Schingoethet al., (2004) used thirty eight Holstein cows
(26 multiparous and 12 primiparous) to evaluate feeding of
yeast culture (60 g/cow daily of Diamond V "XP"). Total
mixed diets on a (Pl basis %) consistedf corn silagg28%)
,alfalfa hay (21%)and concentrate mix (51%) without or
with the yeast culture .They found that feed efficiency
defined as kilogram of ECM/ kilogram of DM intake was
improved by 7% for cows fed yeast culture.

Lesmesiter et al., (2004) reported thainclusion of yeast
culture at 2%of the starter ration significantly increased

starter and total dry matter intake when ygastharimyces



cerevisiag culture was added to calf starter 1.2%of dry
matter.

Andrzej et al., (2004)found that addition of beaonite did
not influence feed intake when dietary bentonite (2%
additive) was given for 28 d together with traces of calcium
chloride.

El-Tahan et al., (2005) studied the effect of adding tafla
clay on performance of growing calves fed rations containing
maize silage .Experimental diets were as follows; control
ration (T1): concentrate feed mixture (CFM) + maize silage
(MS) ad lib; Ration (T2) 60%of nutritional requirements
from (CFM) +MS+ 2% tafla ad lib; Ration (T3) 60%
nutritional requirements from (G +MS (4%tafal) ad lib.
They found that tafla clay addition (T2&T3) improved DM
intake.

2.3.2: Animal growth performance

Al-Jassim and Mcmanus (1985)studied the value
of yeast(S.cerevisiag as a protein supplement for sheep.
Three levels of yeast (Y1, Y2 and Y3) provided 24,48 and 72
gm yeast crude protein (CP) /head /day, respectively and
compared them with casein supplement given at the level of
90 g /head /day protected by formaldehyde (FTC) at 1.5g
HCHO:100g casein. They show#tht yeast supplementation

at levels Y1, Y2 resulted in no significant stimulation to body



growth rate with a trend towards an improved body growth
rate with Y3 level. Differences were not statistically
significant, except that for "FTC".

Korniewicz et al, (1985) divided 60 Longwool male
lambs (80 days old and 24 kg live body weight) into 4 groups
of 15 each. Lambs were fed to 35 kg live body weight on a
complete feed of ground barley, maize meal, grass meal and
protein concentrate. Groups were not given given
salinomycin 25 mg, flavomycin 10 mg or salinomycin 25
mg for 4 weeks and then flavomycin 10 mg/kg feed. They
observed that daily gain was without and with antibiotics
206, 255, 233 and 249 g, respectively.

Prior et al, (1986) studied the nuiional value of
anaerobically fermented beef cattle wastes as a feed
ingredient for livestock. Fermentor effluent (FE) or dried
centrifuged biomass (DCB) was given to ewes and rams for
105 days. The FE diet plus bentonite was ensiled for 21 days
before itwas given to sheep. They found that average daily
body weight gain (ADG) was unchanged, except in ewes
given DCB and rams on DCB plus bentonite, in which ADG
was decreased.

Aitchison et al., (1988)studied the value of feed additives
(flavomycin and M 19603) for increasing live weight gains

of sheep Merino wethers 9 months old with a mean initial



live weight of 28.9 kg were fed on wheat chaff or a pelleted
mixture of lucerne, lupins and barley (6:2.5:1.5). Sheep were
individually fed on either the cami diets with no additives

(n = 30) or diets containing flavomycin (F) 10 or 20, or
M139603 (M) 5 or 10 mg/kg feed. Results obtained showed
that live body weight  gains were increased with both of F
and M inclusion, by 11 and 12% respetyiP <0.05).

Aitchison et al.,( 1989 )used one handred and eightly
weaned Merino wethers weighting 29 kg and given
ad libitum diets of wheat chaff or pellets containing lucerne
590gm, lupins 250gm and barley 150 g/kg feed without or
with flavomycin 10 o 20, or tetronasin5 or 10 gm /kg feed.
They found that live weight gain was all higher in sheep
given the pelleted diet compared with those given chaff. On
the pelleted diet, flavomycin and tetronasin inclusion
increased (P<0.001) livereight gains during the second 4
week period (296, 277 and 231 g/head daily) for flavomycin,
tetronasin and the controls, respectively.

Murray et al., (1989)used two different sources of clays
as feed additives in sheep rations. Each of the clays was
included at a level of 25¢g /kg feed in two different diets, Half
the sheep were fedhsat chaff at 900 g/d and the remainder
fed apelleted ration of lucerne:lupins :barley (600:250:150)
at 3.5% of starting live weight (32kg;). For each of the two



diets, nine Merino sheep were allocated to each Bentonite
treatment group, and 12 to each of the two control groups (no
bentonite). They found that none of the clays had any
significant effect on live weight change.

Murray et al., (1990)studied the effect of bentonite on
wool growth, live weight change and rumen fermentation in
sheep. For 8 weeks,78 Merino ewes about 20 months old
were given a basal diet of pelleted lucerne, lupins and barley
or chaffed wheat hay followed by a basal diet supplemented
with one of 3 bentonite clays 25 g/kg diet for 9 weeks. They
observed that the bentonite clays had 'nt effect on live weight
change or wool growth in sheep given either the two basal
diets.

Schrijver et al .,(1990) used fourty Belgian Blue bulls,
about 52 kg, freely given maize silage (period 1) then beet
pulp (period 2) with flavomycin 0 or 10 mg/kg. They found
that dietary flavomycin increased growth by 1.4 and 15.2%.

Bill and Wakeman (1991) 2 growth stagestudied the
effect of flavomycin as feed diives during the on
performance of growing steers and heifers. Flavomycin was
fed at 0, 10 or 20 mg /d in a coimmineral supplement
offered at 1 Ib/d. One hundred twenty steers and 80 heifers
were assigned, with respect to bréd¢gpbe and weight, to 20

groups. Twelve groups of steers were randomly assigned to



three pasture areas (blocks) with four treatments each.They
found that gains for all cattle averaged 1.97 Ib/d during the
96-d trial; Flavomycin fed at 5 and 10 mg/d had no effect on
gains but 20 mdd increased shrunk weight gains. (16 Ib/d) .
As a general conclusion, flavomycin fed at 20 mg /d
improved performance of cattle in this trial.

Ivan et al., (1992) studied of the effects of bentonite on
wool growth and nitrogen metabolism in faun freefaunted
sheep. In experiment 1, Canadian Arcott rams, 4 to 5 months
old from a faundree flock (FF), were left unfaunated or
faunated via a stomach tube with a mixed population of
ciliate protozoa (FD) and fed on maize silage based diets
without or with 0.50% bentonite for 110 days. They found
that daily gain was decreased (P<0.05) by bentonite
supplement.

Wawrzynczak et al.(1992) studied the effect of dietary
flavomycin and avoparcin on milk yield and composition and
some physiological indices inws. From 60 to 305 days of
lactation, 30 BlaclkandWhite cows in 3 groups were fed on a
control det(1),supplemented with flavomycit0 mg (2) or
avoparcin 100 mg (3) compared with the control. They found
that milk yield in groups 2 and 3 were higher 18.9 and
10.0%, respectively; with higher milk fat, protein and DM

contents and reduced milk somatic cell concentration. Body



weights of cows at the end of lactation increased by 2.9, 4.8
and 6.8%, respectively.

Anke et al., (1992) studied the effect fooral bentonite
(FenaminR) on major and trace element incorporation
in various tissues and milk of growing male, and
pregnant and lactating German Improved White goats.  The
goats were given sempurified diets, cellulose andjhage
and distilled water without or with Cadmium (Cd) 5 mg/kg
DM alone or with 3% Fenamin (bentonite; containing
montmorillonite) over 56 days. They found that average daily
gain was 49, 46 and 39 g, respectively.

Paduano et al .,(1995.studied the efict of lupin
(Lupinus angustifolius) ,cowpeayigna unguiculata and
navy bean Rhaseolus Vulgar)s seeds as supplements for
sheep fed low quality roughage .For 49 days, 36 female
Merino sheep (average live weight 24.8 kg), were fed
ad libitum on low quality roughage (50% chopped oat
hay and 50% barley straw) plus luploupinus angustifolius
var. Uniharves), cowpea Yigna unguiculata var. Caloopa
or navy bean seedsPlfaseolus vulgaris var. Actolpc
(0,10,200r 40 g/kd"™ without a with antibiotics (teramycin
15 mg/kg feed and flavomycin 30 mg/kg feed). They found
that addition of antibiotics to the lupin supplement increased

live weight gain.



Robinson (1997) studied the effect of yeast culture
(S.cerevisiapon adaptation of cow® diets postpartum. For
approximately 14 d prepartum and exactly 14 d postpartum,
20 multiparous Holstein cows were fed different basal diets
that were supplemented, or not supplemented with a yeast
culture preparation. He found that cows supplementgd w
yeast culture lost less of body condition prepartum, which
was consistent with numerically higher body weight gain..

El-Badawi et al,(1998) used 12 primiparous Egyptian
Baladi does (120 months old 21.4 kg average live weight)
,and ranked them int@ groups a week after kidding to
receive one of 3 rations containing dry yeast culture (YC) 0,
1 and 2 g/kg concentrate mixture (CM). Unsupplemented or
YC-supplemented CM was fed at 2% (on a DM basis %) of
body weight with ad libitum berseem Tr{folium
alexandrinuny hay. They found that body weight decreased
in all groups with advancing lactation periodspective of
(YC) supplement

Walz et al., (1998) studied the effect of replacing
soybean meal (SBM) protein with fish meal (FM) protein in
diets adegate and slightly deficient in CP, with or without
0.75% sodium bentonite (NaB) on performance of Suffolk
lambs. Diets were based on maize, SBM and cottonseed

hulls. In experiment 1, 5 lambs were assigned to each of the



3 dietary treatments (11% CP witB63FM, 13% CP with O

or 3% FM).They found that lambs fed diets that contained
11% CP with 3% FM or 13% CP with 0% FM had similar
average daily gains (ADG). Gain was slightly improved by
the 13% CP diet with 3% FM. In experiment 2, 32 lambs
were assigned té dietary treatments (13.5% CP of DM) in a
2 x 2 factorial arrangement (0 or 3% FM, anar00.75%
NaB on anasfed basis). The ADG was increased (P<0.05)
by FM and NaB supplementation.

Dann et al .,0999) used 14 primigravid and 25
multigravid Jersey cosv to be fed total mixed rations
preand postpartum that were either supplemented or
not with YC .The YC was a driedproduct that was
top-dressed at 60 g/d for approximately 21 d perpartum and
140 d postpartum. They fodrthat cows supplemented with
YC lost body weight lessapidly postpartum thandid nont
supplemented cows, due to treatmeritday interaction.

Cabrera et al., (2000) studied the effect ofS.
cerevisia€Sc; 0 orl0 g per day) and tow protein supple
ments o the performance ofteers grazing In a mixed
pasture 1 of tropical grasses during the dry season .2kg of
supplement (DM basis%) was offered daily {2.8% N)
during the 90 days of the experiment. Nitrogen in

supplements was administered from 100%Uraa 50:50%



Urea and meat meal. Treatments consisted of grazing control
group (CG), a group receiving 10g /per day SC (SC); and the
supplements 100 and 50 U, with and without the yeast
culture. Star grassCiynodon plectostachyusvas the main
grass of theidt (72.3%) followed byPaspalum conjugatum
(14.4%), Brachiaria mutica(8.9%) and others (4.4%).They
found that non supplemented steers had lower (p<0.01)
average daily gain ADG (0.700 kg per day) than those
supplemented (0.840 kg per day) .Animal gain 3Dwas
similar to supplements containing meat meal (0.865 kg per
day )or Urea( 0.815) without effects ofsaccharomyces
cerevisiae In conclusion,Saccharomyces cerevisiaé not
improve either animal performance or CF digestibility.

Salem et al., (2001) showed that average daily gain of
lambs was 128.3, 185.7 and 153 g /head /day for T1, T2 and
T3 respectively. Tested rations were; control (T 1) consisted
of a concentrate feed mixture plus berseem hay and rice
straw, (T2) consisted of1+4%bentonite(of concentrate),
(T3) consistd of T1+8% bentonite(of concentrate)

EL-Ashry et al., (2001a) studied the effect of live dried
bakerb6s yeast with or wi t hou
yeast culture on performance of suckling buffalo calve
Sixteen newly born buffalo calves were divided into four

similar groups (4 calves eadltording to weight and sex,



which assigned randomly to four treatments(T).Tested groups
were suckling calves on 3 liters of buffalo milk /calf/day
without additve (contr ol , T1) , wi th ad
yeast saccharomyces cerevisidg, /calf/d (LDY;T2), with
added yeast@ccharomyces cerevisiagjulture Diamond
V"XP" (40g/calf/day)(DVYC;T3) or with acidification of the
milk (just before feeding )by 1ml oMa85% solution fromic
acid /letter additon of 5 g live dried baker's yeast
[/calf/day(T4). All calves were offered a mash calf starter for
ad libitium intake. (As a group feeding ). Results obtained
indicated that daily gain was improved by 6.01 and 19401
due to addition of (LDY) to natural or acidified suckling milk,
while it was increased by 3.5% due to DVYC inclusion,
respectively, relative to the control.

El T Ashry et al .,(200Db) studied the effect of live dried
baker s yeast a n formayce afsgrowirgu | t
buffalo calves. Twelve growing buffalo calves (6.31+ 0.25
month old and 112.5+ 4.4 kg body weight) were allocated
randomly and equally to one of three treatments on the basis
of age and weight during 9 months feeding period.
Treatmentsconsisted of a basal ration without additives
(control, T1) or the basal ration with added live dried baker
yeast (LDY; saccharomyces cerevisja&g /calf/d (T2) or
with Diamond vVv" xpnj saceharanycesc ul t



cerevisiag 40 g/calf /d (T3).Theyfound that daily gain of
DVYC-fed group was insignificantly improved relative to
LDY ifed one. However, both the two additive groups were
superior relative to the control group.

Mohesn and Tawfik(2002¥tudied growth performance
of goat £d diets supplemented with bentonite. Fifteen, six
month old male Angora goats , weighing 12.9 kg on the avg :
were randomly assigned into three groups of five kids each in
an 84 days feeding trial .Animals were fed rations that
consisted of concentrataixture (CM) and urea(3%) treated
rice straw.Ureated rice straw(UTRS)was offered ad libitum
Bentonite was mixed for each group with the (CM) before
feeding at the rate 0, 2.5 and . Result obtained showed that
inclusion of bentonite increased (p<0.0%Hg tdaily gain of
kids without a significant difference between bentonite
groups (2.5 and 5 %) in this respect.

El 7 Ashry et al.,(2003)fed lambs 3 types of rations. (R1)
received the control ration .The control ration consisted of
40% berseem hay and 60%oncentrate mixture which
contained 30% breers grains byproduct, 30% date seed,
20% soybean meal ,10% olive pulp and 10%molasse. Ration
(2) lambs received the control ration with 20mg flavomycin;
Ration (3) lambs received the control ration with 5gm

sacharomyces cerevisiaghey found that supplementation



of flavomycin to lambs (R2) attained the best average body
weight and daily gain followed byS(erevisia@ group. In
comparison with the control group.

El iBasiony et al., (2003) showed that gngth rate was
improved (p<0.05) by about 7.5% with panacur
supplementation, while there was a slight increase (p>0.05) in
growth rate wherPro-Bio-fair was added.In the same time,

a negative response to flavomycin addition was recoded in
male buffalo calgs as compared to the effectRyb-Bio-fair,
panacure and flavomycin supplementation.

Lesmesiter et al.(2004) studied the effect supplemental
yeast (S.cerevisiap culture on development and growth
characteristics. Yeassdccharomyces cerevisjaeulture was
added to a texturized calf starter at O (control), 1 or 2% of dry
matter. They found that average daily gain was improved by
15.6% with 2% yeast treatment. Daily change in hip height
was also significantly greater for calves receiving 1 %(
YC).The authors concluded that the addition of yeast culture
in dairy calf starter at 2% enhances dry matter intake and
growth.

Schingoethet al.,(2004)used thirty eight Holstein cows
(26 multiparous and 12 primiparous) to evaluate yeast culture

supplement as feed additive (60 g/cow daily of Diamond V



"XP") on producon efficiency during hotsummer. Total
mixed diets on (DM basis %) consisted of corn silage (28%),
alfalfa hay (21%) and concentrate mix (51%) without or with
the yeast culture. They found thhody weights and body

condition scores were similar.

El-Tahan et al., 005) studied the effect of adding tafla
clay on performance of growing calves fed rations containing
maize silage .Experimental diets were as follows; control
ration (1) concentratéeed mixture (CFM) + maize silage
(MS) ad lib; Ration (2) 60%of nutritional requirements from
(CFM) +MS+ 2% tafla ad lib; Ration (3) 60% nutritional
requirements from (CFM) +MS (4%tafal) ad lib. They found
that feeding rations containing maize silage \&itbr 4% tafla
improved daily body gain.

2.4: Feed conversion:

Bedo (1985) studied the growth promoting agents
(Hungarian Simmental X Holsteifriesian beef cattle) in
fattening (monensin, flavomycin and salinomycin) and they
found that sheep feed conversioate improved in cattle
given monensin and salinomycin. Feed conversion rate was
almost the same in the flavomgcgroup asin the controls.
Male and female lambsivgn a concentrate consumed less
feed containing monensin, while female lambs were not

influenced by the growth promoters.



Aitchison et al., (1988 studied flavomycin and M
139603 as feed additives for increasing live weight gains and
wool production. In Merino wethers 9 months old with a
mean initial live weight of 28.9 kg were fed on whehaff or
a pelleted mixture of lucerne, lupins and barley (6:2.5:1.5).
Sheep were individually fed on either the control diets with
no additives (n = 30) or diets containing flavomycin (F) 10 o
20, or M139603 (MjorlOmg/kg feed. They found an
improvemat in feed conversion efficiency when the
additives wereincluded. Feed conversion rations were as
fallows, (6.35, 5.53, 5.36 kg (P <0.05) feed/kg live weight
gain for the controls, F and M, respectively.

Schrijver et al., (1990) used fourty Belgian Bludulls,
about 352 kg and freely given maize silage (period 1) then
beet pulp (period 2) with flavomycin at 0 or 10 mg/kg. They
found that dietary flavomycin improved feed conversion by
2.3 and 9.1% during the 2 growth stages.

Wawrzynczak et al., (1992) studed the effect of dietary
flavomycin and avoparcin on milk yield and composition and
some physiological indices in cows. From 60 to 305 days of
lactation thirty Black and White cows in 3 groups were fed on
a control diet (1) supplemented with flavomycidmy (2) or
avoparcin 100mg (3) .They found that feed conversion

efficiency per kg milk in groups given both additives was 12



% better than the control group(p< less or=>0.05).

Paduano et al .,(1995 studied the effect of lupin
(Lupinus angustifolius) ,cowpeaVigna unguiculata and
navy bean Rhaseolus Vulgar)s seeds as supplements for
sheep fed low quality roughage ,for 49 days on 36 female
Merino sheep .They found that addition of antibiotics to the
lupin supplement did not affect feed conversioncigfficy of
female Merino sheep.

Gado et al., (1998 studiedthe effect of yeast culture
supplementation level on the growth performance of growing
Baladi goats. Dry yeast culture (Y&,cerevisiagcontaining
108 cells/g was mixed with ground concentraigtune(CM)
at (0, 1 or 2 g YC/kg CM). Un supplemented or -YC
supplemented CM was fed individually and offered at 2.5%
of body weight with ad libitum berseemTr{follium
alexandrinuny hay.They found that feed conversion in terms
of total digestible nutrientékg/kg gain) was improved in YC
groups.

Saleh et al., (1999) studied the effectof bentonite
supplementation to concentrate ration for lactating buffaloes.
Eighteen lactating buffalo cows were divided into three
groups for 12 weeks, 2 months after cajviBuffaloes were
fed one of thdollowing rations: I, concentrate + rice straw

(contral); Il, ration | + 3% bentonite (of concentrate); I,



ration | + 6% bentonite  (of concentrate). Bentonite clay and
vitamin A, D3, and E premix were added to tbacentrate.
Results obtained indicated that (ME & DCP) utilization was
improved by using bentonite. Economical efficiency
increased by 12.7 and 15.6% and feed cost was decreased
when bentonite was added to rations at 3 and 6% levels,
respectively.

El-Ashry et al., (2001a) studied the effect of live dried
baker6s yeast with or wi t hou
yeast culture on performance of suckling buffalo calves.
Sixteen newly born buffalo calves were divided into four
similar groups (4 calves egchccording to weight and sex.
Tested groups were suckling calves on 3 liters of buffalo milk
/calf/day without additives (control,T1),with added live dried
baker 6S. cogrewisiaeiig /célf/d(LDY;T2); with added
live dried (Scerevisiae)cultureDianondv"XP"(40g/calf/day)
(DVYC;T3) or with acidification of the milk (just before
feeding) by 1ml of an 85% solution fromic acid /letter
+addition of 5 g live dried baker's yeast /calf/day(T4). All
calves were offered a mash calf starter for ad libitum @tak
(as a group feeding). Results obtained indicated that feed
conversion as (kg DM/kg gain) was improved by 25.53 and
28.79% due to adding LDY to natural or acidified rearing
milk, while it was improved by 32.17% due to DVYC



addition, respectively.

El 7T Ashry et al .,(200Db) studied the effect of live dried
bakerés yeast and yeast cul t
growing buffalo calves for 9 months feeding period.
Treatments consisted of a basal ration without additives
(control, T1) or the basal rati with added live dried baker
yeast (LDY; saccharomyces cerevisja®ég /calf/d (T2) or
with Diamond v" xpnj saceharantycesc ul t
cerevisiag 40 g/calf /d (T3). They found that nutrients of
(DM, TDN and CP) conversion of "(DVYded group was
insignificantly improved relative to LDYed group.
However, both the two additive groups were superior relative
to the control.

Mohesn and Tawfik (2002)studied growth performance
of Angora goats fed diets supplemented  with bentonite
during 84 days deding trial. Animals were fed rations
consisted of concentrate mixture (CM) and urea (3%) treated
rice straw . Ureated rice straw (UTRS) was offered ad
libitum. Bentonite was mixed for each group with the (CM)
before feedig at the rate 0, 2.5and 5%. Result obtained
showed thathe addition of the bentonite to the ration of kids
caused a significant improvement (p<0.05) iedfeonversion
efficiency. The nutritive value (%) expressed as TDN showed

an increase in the treatment with bertinin comparison



on to the control group.

Marghany et al, (2005)studied the performance of 16
lactating buffaloes fed rationsupplemented with different
l evel s of Scerkvesiad)gs (0,¥,e18 and 15(gm
/head /day).Animal were fed the experimental ration as
follows: Ration (1) control ration : 70% from SE and DCP
of the daily requirement¢shehata,197) from conentrate
feed mixture (CFM) + whole corn silage (WCS) ad libitum.
Ration (2), control ration +5 gaccharomyces cerevisiae
Ration (3), control ration +10 gaccharomyces cerevisiae
Ration(4), control rations +15 gaccharomyces cerevisiae
Results obtaied revealed that rations supplemented
with saccharomyces cerevisi@ation 3) recorded the lowest
feed cost /kg FCM and highest daily economic return (P.T)
and economic efficiency.

El-Tahan et al., (2005) studied the effect of adding tafla
clay on performance dfriesian crossbred calvefed rations
containing maize silage .Experimental diets were follows;
control ration (1): concentrate feed mixture (CFM) + maize
silage (MS) ad libRation (2) 60%of nutritional requirenents
from (CFM) +MS+ 2% tafla ad lib; Ration (3) 60%
nutritional requirements from (CFM) +MS (4%tafal) ad lib.
They found that feeding ration containingize silage with 2

or 4% tafla improved feed conversion and economic



efficiency.
2.4:Rumen parameters.:

Ha and Emerick(1984) studied the effects of NaHCO3,
limestone, and bentonite at 2% on feed intake, rumen
fermentation, and bbml mineral concentratiorof lambs
changed abruptly from brome hay to a 928ncentrate diet.
They found that slight benetfits regamglimaintenance of
rumen pH were obtained by adding NaHCOS3 to the -high
concentrate diet; buffers generally did not prevent the
acidosisrelated to changes in rumen lactic acid, or volatile
fatty acids,as a result of giving higloncentrate diets.

Ha et al., (198%) studied the effect of buffers and alfalfa
hay on ruminal and systemparameters of sheep fed high
concentrate dietsLambs weighing an average of 35 kg were
houwsed in metabolism cagego study the effect of bentonite,
limestone, and NaHCO®&t 2% levels and lucerne hay at 10%
added to all-concentrate lamb diets. Ruminal systemic
parameters were measured during the tookacidosis (phase
1).The effects of these buffering materials (lucerne omitted)
on ration digestibility and mineral retén in addition
to the ruminal and systemic parameters were investigated
under the same conditions following a-@8y adaptation
period (phase 2).They found that adding buffers or

lucerne hay was effective in maintaining a more rabrm



ruminal pH and in preventing lactate accumulation in the
rumen. In phase 2, the dietary buffers did not influence rumen
pH, lactate, total volatile fatty acids (VFA), individual VFA
molar percentages, or miner&bncentrations except K which
was lower(P<0.01) in lambs fed on 2% bentonite.

Aitchison et al.(1986)ktudiedthe effect of bentonite clays
on rumen fermentation and diet digestibility. The availability
of 8 different types of bentonite clays to modify fermentation
characteristics iwitro was studied. They found that inclusion
of 2 of the raw clay bentonite and of bicarbonate
significantly increased the pH of the incubation medium
compared with the controls. Total volatile fatty acid
concentrations did not differ significantly among treattae
The ratio of the molar proportions of propionate and acetate
was decreased when bentonite was included for all
treatments except for 1 of the raw clay bentonite and
bicarbonate. In another trial, there was no significant
difference in pH values beegn groups given diets without
or with bentonite until day 8 when those given bentonite had
significantly higher values than those not given bentonite; the
group given bentonite had lower values of volatile fatty acids
than the other group.

Aitchison et d., (1989) studied feed additives for

increasing wool production from Merino sheep. For 8 weeks



one hundred and eightyeaned Merino wethers were given
ad libitum diets of wheat chaff or pellets containing lucerne
590, lupins 250 and barley 150 g/kg feedhaut or with
flavomycin 10 or 20, or tetronasin 5 or 10 mg / kg feed.
They found that rumen volatile fatty acids (VFA) and
ammonia concentrations were higher with the pelleted diet.
Total rumen VFA concentrations were lower with
flavomycin or tetronda on both diets, and ammonia
concentrations were lower with both additives on the pelleted
diet and with tetronasin on the chaff diet.

Murray et al., (1990) studied the effect of bentonite on
wool growth, live weight change and rumen fermentation in
she@. For 8 weeks, seventy eight Merino ewes were given
for 9 weeks a diet of pelleted lucerne, lupins and barley or
chaffed wheat hay followed by basal diet supplemented with
one of 3 bentonite clays (25 g/kg diet). They found no effect
of clays on rumen anmnia or volatile fatty acid
concentration in sheep fed on wheat chaff. In sheep fed on
the pelleted diet, 2 of the clay samples had increased molar
proportions of acetate and decreased molar proportion of
propionate compared with the controls.

Stephensonet al., (1992) studied the effect of molasses,
sodium bentonite and zeolite on urea toxicity. Rumen

fistulated Peppin Méno sheep, were fed odiets containing



urea 8 to 25g , molasses 0 to 150 g and sucrose O or 100
g/day, 1 M acetic acid or 0 or 800l/day and sodium
bentonie  (montmorillonite clay) or zeolite (crushed
clinoptilolite rock). They found that the partly hydrated urea /
bentonite mix (about 1:1 bentonite: water ratio) delayed the
increases in rumempH and free ammonia concemions.
Bentaite mixes,in either fully hydrated or fully detirated
states,and zeolite mixes had no significant effects. The
results support the positive role of a stable acid pH in the
rumen for ensuring safe urea supplementation.

Ivan et al., (19922) studied theeffects of bentonite
on wool growth and nitrogen metabolism in fadree and
faunated sheep. In esppment 1, Canadian Arcathm lambs,
from a faunafree flock (FF), were left unfaunated or
faunated via a stomach tube with a mixed populatibn o
ciliate protozoa (FD) and fed on maize silage based diets
without or with 0.50% bentonite fot10 days. In experiment
2, rumen cannulated Canadian Arcott wethers, faunated and
fauna free were fed on maize silage based diets without or
with bentonite for 21 days. In experiment 1, no &fts of
bentonite andno protozoa x bentonite interaction were
noticed.In experiment 2, protozoa increased (P<0.01) rumen
concentrations of ammonia and decreased (P<0.05) the

acetic: propionic acid molar ratio. Framtation of nitrogen



in the duodenal digesta flowing from the stomach to the
small intestine showed that protozoa decreased (P<0.05) the
flow of nonrammonia N and bacterial N, and there was a
protozoa x betonite interaction for theseffects (P<0.05).
The dietary bentonite supplement decreased (P<0.05) the
flow of pratozoal N andincreased the flow of feed N (P =
0.17). It was concluded that the Benteficial effects of
defaunation or bentonite supplementation in faunated sheep
was due to the improved suppf feed and bacterial protein
to the intestinal tract.

Febel (1993) studied the influence of avoparcin,
flavomycin and salinomycion rumen fermentationin a 3 x
4 factorial arrangement with ruméistulated wethers given
diets with roughage: ocmentate ratios of 30:70, 50:50 and
70:30 for 16 daysadaptation an® days' measuring. He
found that concentration of total volatile fatty acids in rumen
fluid decreased when salinomycin or a®&opn were
supplemented. Salinycin  and avoparcin  significapt
decreased acetic acid and increased propionic and isobutyric
acids, regardless of concentrate: forage ratio. Flavomycin had
similar effects only with the high concentrate diet.
Salinomycin  supplements decreased rumen ammonia
concentrations significantly flavomycin and avoparcin

decreased rumen ammonia in high concentrate diets. The



feed additives had no effect on rumen fluid volume, dilution
rate or rumen outflow rate.

Baldi et al., (1994) used two dry cows with rumen
cannulae to be fed on a total mmk ration containing
20% maize silage, 80% meadow hay and urea 5f@rg56
days consisting of 4 ped each of 14lay . In periods, 1
and 4 cows wereefl on the control diet and in periods 2 and
3, on the control diet with 2.9% bentoni@M basis). At the
end of each period, rumen flud was sampled for 2
consecutive days' different times. They found that bentonite
slightly decreased rumen ammomigrogen and total volatile
fatty acid concentations, and significantly increased molar
proportion of butyrate. The pod$eeding ammoniaN peak
was reduced (P<0.1) by bentonite.

Abdullah et al.,(1995) used six 3yearold sheep,
each with a rumen cannula and were divided randomly into 3
equal groups and for 2 days they were fed on pamel
cake 16% CP (PKC) oPKC + 2% bentonitdB, on DM
basis) ad libitum, oteft on pastureRumen fluid was sampled
3 times daily from all sheep. They found that rumen fluid pH
and ammonia concentration were higher (P<0.05) in sheep at
pasture thanni those fed PKC or PKC + B. Rumen volatile
fatty acid concentration was lower (P<0.05) in sheep fed on

PKC than in sheep fed on PKC + B or at pasture.



There was a shift in fermentation patterns in sheep fed PKC
or PKC + B towards higher pragnate, isovalerate
and valerate, and lower acetate.

Singh et al.,(1995) studied the effect of supplementation
of ureamolassesnineral lick to straw diet on dry matter
intake, volatile fatty acsl and methane production. For 37
days 12rumen fistulated adult crossbred cattle were fed on
wheat straw ad libitum without (control) or with urea
molasseamineral licksEx (15% urea, 45% molasses, 8%
salt, 15% mineral mixture, 3% bentonite, 4% calcite powder
and 10% cottonseed cake) and F (EX0.1% Farmore, a
herbal extract) to lick .They found that the total volatile fatty
acid content was 35.7, 71.6 and 72.1 m mol/liter in control,
Ex- and Fsupplemented cattle, respectively. Cattle
supplemented with Ex and Rineral licks had a higher
proportion of propionate (22.3 and 23.1 vs. 18.2m mol/liter)
and a lower proportion of acetate (66.2 and 67.2 vs. 73.5 m
mol / liter) than control cows. The percentage of
methanogenic volatile fatty acids was higher in control cattle
(81.8%) than in Ex (77.8%) and Fsupplemented cattle
(76.9%). total gas production was significantly lower.

Ehrlich and Davison (1997)studied the effect of adding
bentonite to sorghum grabase supplements ooow milk

production, and ruminal fermentation. Twenty four Hafste



cows were offered rolledsorghum grain at 8 or 10 kg/cow
daily with or without 4% sodium bentonite. The design was a
4 x 4 Latin square with a 1 week adjustment period and a 3
week treatment period. This design was used to highlight the
effects of highlevels of grain feeding and changing the level
of grain or grairbentonite every 4 weeks. Cows grazed
either ryegrassLolium multiflorum cvTetila) or oats Avena
sativa cv. Cluapduring the day and a mixed ration based on
maize silage, lucerne hay, antat and bone meal at night.
They found that cows fed bentonite had a higher (P<0.05)
rumen pH, tended to eat less grain sorghum and had lower
concentrations of rumen ammonia.

Son et al., (1998) subjected 3 Corriedale rams, to 3
treatments (control, 2% b#nite or 2% granite porphyry).
Each test ram was fed on ima silage and concentratés a
70:30 ratio (on a DM basis%) for 15 days .They found that
pH values of rumen fluid were significantly higher (p<0.05)
in sheep fed on 2% bentonite than in thfesk no buffer or
2% granite porphyry. Higher rumen ammonia concentration
was observed in the bentongapplemented group than in the
control or granite porphyry groups. Molar percentage of
acetate increased 2 h after feeding. Rumen acetate to
propionaé rato was slightly affectedby the addition of

bentonite, though no significant difference was observed.



El-Badawi et al., (1998) studied theinfluence of dietary
yeast culture on rumen fermentation of the lactating goats, in
an 8week feeding trial. Telve primiparous Egyptian Baladi
does, were ranked int®8 groups a week after kidding and
allocated to one of 3 rations containing dry yeast culture (YC)
0, 1 and 2 g/kg concentrate mixture(CM) .Unsupplemented or
YC-supplemented CM were fed at 2% (on a Diddsis)
of body weight with ad libitum berseemTr{follium
alexandrinuny hay. They found that rumen fermentation had
higher (P<0.05) butyric acid and lower (P<0.01) isovaleric
acid, ammoniaN and acetate concentrations after 4 weeks of
YC supplenentation. However, YC supplementation did not
influence rumen pH.

Gado et al, (1999 studied the effect of yeast culture
supplementation level on some ruminal parameters of
growing goats Twelve growing male EgyptiaBaladi goats,
were assigned to 3 perimental diets in an 8days feeding
study. Dry yeast culture (YCSaccharomyces cerevis)ae
containing 108 cells/g was mixed with ground concentrate
mixture (CM) at (0, 1 or 2 g YC/kg CM). Unsupplemented or
YC-supplemented CM was fed individually andeoéd at
2.5% of body weight with ad libitum berseerrifollium
alexandrinuny hay. They found that rumen pH, total volatile

fatty acid production and molar proportions of acetate,



propionate and butyrate (after 4 h of feeding) were similar in
all treatmets. Molar proportions of isobutyric, valeric and
isovaleric fatty acids were 0.05 and 0.01 higher (P<0.01),
respectively, in YC rations. Rumen mienoganisms were
not influenced by YC supplementation, while the density of
cellulolytic bacteria (rods) ineased (P<0.05) in goats fed on
YC 1 g. However, rumen NHBI was lower (P<0.05) in YC

fed groups.

Walz et al., (1998) studied the effect of replacing soybean
meal (SBM) protein with fish meal (FM) protein in diets
adequate and slightly deficient in CP, lwidr without 0.75%
sodium bentonite (NaB) on Suffolk performance and some
ruminal parameters. Diets were based on maize, SBM and
cottonseed hulls.In experiment, 32 lambs were assigned to 4
dietary treatments (13.5% CP of DM) in a 2 x 2 factorial
arrangemet (0 or 3% FM, and 0 or 0.75% NaB on ares
basis). They found that total rumen volatile fatty acid was
increased by FM and NaB.

Ivan et al., (2001) reported that palm kernel cake (PKC)
by-product, which contain relatively high levels of copper
(Cu), may result in hepati€u accumulationn ruminants and
in chronic Cu toxicity in sheep. Supplements of bentonite
were efficient in alleviating accumulation of Cu in the liver.

Varadyova et al.,2003)determined the effect of addition



of silicate mineralszeolite (Z) ,bentonite (B) ,kaolin (K)
,granite (G) on the rumen fermentation parameters ,total gas
,methane ,total individual volatile fatty acids (VFA's) and
hydrogen recovery in rumen fluid inoculums from sheep. It
was concluded that the silicate mials had no appreciable
effect on the methane production; however, they support the
microbial metabolism by influencing (bentonite, granite) and
slightly influencing (zeolite, kaolin) the rumen fermentation.
Edwards et al., (2005) studied the influence of
flavomycin  on ruminal fermentation and microbial
populations in sheep. In sheep receiving a mixed grass
hay/concentrate diet, Inclusion of 20 mg flavomycin -day
decreased ruminal ammonia and total volatile fatty acid
concentrations (P<0.001), but the atet propionate ratio
was unchanged Ruminal pH tended to be lowewith
flavomycin, and ammonigroduction rates of ruminal
digesta from control animals measuiiadvitro tended to be

inhibited by flavomycin.

2.5: Blood components
Kuimov et al, (1984)studied the protein nutrition  of

fine Twooled sheep .Fineooled sheep were fedn a
briquetted diet in which 15, 30 or 40% of the protein nitrogen
was from sunflower oilmeal had been replaced by a urea

concentrate or natural urea. The urea concent@atéained



urea 10, barley 75 and sodium bentonite 5%. The briquettes
were made from barley 40, sunflower oil meal 7.5, steppe
grass hay 40, coarsely ground barley 10.5%, plus elemental
sulphur 1 g and CoCI2 4 mg/head daily. They found that the
urea concenate at 15 to 30% of protein N had no adverse
effect on blood composition; at 45% it increased blood Hb
value. Both urea concentrate and natural urea increased the
functions of the pancreas and liver .

Dembinski et al.,(1985)studied the effect of bentiba on
the acidi base equilibrium in dairy cattle during the perinatal
.Three dairy herds (fifteen cows each) were fed on silages,
straw and driedugar beet pulp and givenfrom about 200
days of pregnancy till 30 days after calving bentonite, 2% of
raion DM (200240 g daily). They found that blood pH in
cows of different herds with and without bentonite was 7.36,
7.37 and 7.38, and 7.32, 7.32 and 7.34. Average gamma
globulins in colostrum were 118 and 72 g/liter, and carotenes
were 6.25 and 3.85 matér. Blood parameters in calves from
dams with and without bentonite were: total protein 59.2 and

51.8, gammaglobulins 24.6 and 15.2 g/liter.

Wawrzynczak et al., (1992) studied the effect of dietary
flavomycin and avoparcin on some physiological inslice
cows. From 60 to 305 days of lactation 30 BlackiWhite



cows in 3 groups were fed on a control diet €)pplemented
with flavomycin 40 (2) or avoparcin 100 mg (3). They found
no significant differences among groups in blood composition
or urine nirogen concentration.

Piva et al., (1993) studied the effect of yeast on dairy cow
performance, ruminal fermentation, blood components, and
milk manufacturing properties. Holsteirfrriesian cows were
determined in a vk experiment. The controtliet (DM)
consisted of 30% corn silage, 22% alfalfa hay, and 48%
concentrate. After -2 wk preliminary period, cows were
assigned in equal numbers to 0 or 10 g/d of yeast culture.
They found that blood plasma components were not affected
adversely by added dietargast culture.

Zachwieja et al, (1997) studied the effects of
incorporating the feed additives (flavomycin or toyocerin)
into the rations of cows in the last 4 weeks of pregnancy.
Cows which had received daily rations containing 40 mg
flavomycin(Group2yr 1 g toyocerin (Group3dévered from.
They found high (p<0.05) correlation between total protein
levels and immunoglobulin IgG, IgM and | g A) levels in the
blood serum of the calves.

Abdelmawla et al.,, (1998) studied the Productive
performance and bbd constituents of lactating goats

fed diets supplemented with sodium bentonite. Fifteen



Baladi female goats were used for 12 weeks to evaluate the
efficiency of dietary bentonite with 2 levels on milk
Production and some blood paramgteThe animals were
divided into 3 experimental groups and were fed a daily basal
diet (control) or with sodium bentonite 6 or 12 g/head daily
during 6 Weeks in late pregnancy and 6 weeks after
parturition. The basal diet consisted of 70% concentrate fe

T mixture, 15% berseem hay and 15% rsteaw. Theyfound

that female goats fed diets supplemented with bentonite
exhibited higher (P<0.01 or 0.05) levels of serum glucose,
total protein, cholesterol, transaminase enzymes (GOT and
GPT) and lower levelfeserum alkaline phosphates compared
to the control goats.

El-Badawi et al., (1998) found that higher supplementation
levels of YC led to higher (P<0.05) plasma uhsawhile total
protein content in the blood was stable and comparable
between groups in Badi goats supplemented with YC at 0,1
and 2 g /kg concentration mix.

Saleh et al., (1999 studied the effect of bentonite
supplementation to concentrate ration for lactating, buffalo
and cows on some blood parameters. Buffaloes were fed one
of the folowing rations:

I, concentrate + rice straw (control),

I, ration | + 3% bentonite (of concentrate),



lll, ration I + 6% bentonite (of concentrate). They showed
that haemoglobin, plasma protein, cholesterol, glucose, GOT
and GPT increased (P<less or ). with bentonite.

Al-Ashry et al., (2001a) studied the effect of live dried
bakerds yeast with or without
yeast culture on performance and blood parameters of
suckling buffalo calves. Sixteen newly born buffalo calves
were divided into four similar groups (4 calves each)
according to weight and sex, which assigned randomly to four
treatments (T). Tested groups were suckling calves on 3 liters
of buffalo milk /calf/day without additives (control,T1),with
added live dried bakr 6 s sgcelmrsnmyceé cerevisiég
/calf/d (LDY;T2), with added live dried saccharomyces
cerevisiae) culture Diamond V"XP(40g/calf/day)
(DVYC;T3) or with acidification of milk (just before feeding
)by 1ml of an 85%solution fromic acid /letter aduitof 5 g
live dried baker's yeast /calf/day(T4). Resultbtained
indicated that plasma total protein and globulin
concentratios tended to increase, while plasma urea tended
to decrease with each of the tested additives.LDY addition
tended to increas@lasma albumin and decrease plasma
creatinine. Total cholesterol and calcium concentrations and
GPT activity of plasma were not affected by treatments, while

GOT activity and phosphorus level tended to decrease with



LDY addition.

El TAshry et al, (200b) showed that, DVYC;
saccharomyces cerevisiaeclusion in the rations increased
(p<0.05) plasma total protein and globulin concentration
relative to the other grau Plasma albuminA/G ratio,
cholesterol and GPT were similar to the two additive groups
(LDY & DVYC), respectively with a tendency to decrease
relative to the control.

Salem et al, (2001) studied the effect of bentonite
supplementation on some blood physiological parameters and
performance of growing lambs. Used eighteen growing local
male lamis of 78 moths and weighing average 25.1
kg.Animal were divided into three treatmenthe
experimental rations were as follow: Control ration (T1)
consisted of a concentrate feed mixture plus berseem hay and
rice straw.i' tested ration (T2), T1 +4%benttn (of
concentrate)? tested ration (T3),T1+8% bentonite (of
concentrate). Blood constituents data showed that urea
nitrogen, albumin, and GOT concentration decreased
(p<0.05) significantly by the dietary supplementation of
bentonite .On the contrary)ofpulin concentration in both of
T2 and T3 (4 & 8 % bentonite) was increaged0.05)at 2 hr
post treatmenas compared with the control (T1).

Abd El-Baki et al., (2001) studied the effect of clays on



animal nutrition and somghysiological blood parameters.
Lambs were given four pelleted complete feed formulated
with 2% urea (U) ,2%urea +3%tafla (UT) ,2.5%urea plus
3%tafla (HUT) and the control feed without urea and tafla (C)
.They faind that lambs fedurea plus tafla showehigher
(p<0.01) heamotogoical parameters ,blood glucose ,and
mineral contents(Na ,CIK and Ca) and lower ureaN, and
GPT than urea without tafla . On the other handhesn and
Tawfik (2002) reported that bentonite had no effect on
cholesterol, glucosend hemoglobin in the blood serum of
Angora goats .On the contrarfeL-Ashry et al, (2003)
found that flavomycin( 20 mg /h/d ) anshccharomyces
cerevisiae (5 mg /h/d) increased (p<0.01) total protein
,albumin, globulin ,creatinine ,total lipid trilygcde ,GOT
and GPT than control .

Soliman et al., (2003) showed that blood serum total
protein, albumin and urea nitrogen values were decreased
(p<0.01) by feeding aflatoxficated diets, whereas, no
significant differences in globulin and creatinine valuese

observed.

Rao et al., (2004) studied the effect of supplementing
bentonite or activated charcoal on certain blood parameters

of young goats fed diets with or without added aflatoxin



B1.The treatment groups were T1 (Basal ration), T2
(corcentrate mixture supplemented with NaB at 2 kg per
100 Kkg), T3 (concentrate mixture supplemented with
activated charcoal (AC) at 2 kg per 100 Kg), T4 (T1+AFB1
at 300 ppb), TS5 (T2+AFB1 aB00ppb), T6 (T3+AFB1 at
300pph.They found thatNaB had a protectiveeffect on
serum urea concentration at the end of the experiment,
whereas activated charcoal (AC ) had a protective effect
throughout the experiment. Nagnificant (P>0.05)
elevation of serum GOT (units/ml) at one month after the
start of experiment in eéhcase of T4 (81.73£8.81) and T5
(80.31+£-12.81) was observed compared to their respective
controls.

2.6: Carcass quality:

Korniewicz et al .,(1985) divided 60 longwool male
lambs into 4 groups of 15 each to be fed to 35 kg live weight
on a complete feedf ground barley, maize meal, grass meal
and protein concentrate; groups were not given or given
salinomycin 25, flavomycin 10 or salinomycin 25 for 4
weeks and then flavomycin 10 mg/kg feed. They found that
liver weight was 0.6, 0.74, 0.63 and 0.75 kgt Eontent in
the carcass was 17, 20, 15.6 and 18.1%. Other carcass traits
were similar.

Prior et al .,(1986)studied the effect of nutritional value



of anaerobically fermented beef cattle wastes as a feed
ingredient for livestock.Growth and carcass #adf beef
cattle and sheep fed fermentor biomass. Fermentor effluent
(FE) or dried centrifuged biomass (DCB) was given to ewes
and rams for 105 days. The FE diet plus bentonite was
ensiled for 21 days before it was given to the sheep. They
found that Carass quality traits were not affected by dietary
treatment.

Schrijver et al .,( 1990 )used 40 Belgian Blue bulls,
about 352 kg, and freely given maize silage (period 1) then
beet pulp (period 2) with flavomycin 0 or 10 mg/kg . They
found that carcass ik after slaughter at 650 kg was not
different among groups.

El 7Basiony et al., (2003) used male buffalo calves to
compare the effect of Pio-fair, panacure and flavomycin
supplementation on some carcass trails. Results obtained
indicated that relativealues of dressing percentage (as % of
fasting empty body weight) were about similar (49.5, 50.0,
49.4 and 50.3%) respectively. Meat: bone ratio was slightly
higher (p>0.05) for calves fed on the three types of growth
promoters than that ofhe control goup.

MATERIALS AND METHODS
This study was carried out at the animal production

experimental farm of the faculty of Agriculture, -Azhar



University, Assiut branch.
Table (1) Composition of the experimental rations on
(DM basis %).

R1 R2 R3 R4 R5 Price
Ingredients control
(DY)| (FL)?|(Bent)®|(Bent+DY)*|(Bent+FL)*| LE/Ton
CFM* 46 | 46 | 46 | 46 46 46 950
Corn 25 | 25| 25 | 25 25 25 800
Cot. Seedcake | 10 | 10 | 10 10 10 10 1600
Wheat bran 15 | 15 | 15| 15 15 15 700
Limestone 2 2 2 2 2 2 700
Minerals mix 1 1 1 1 1 1 7500
Vit mix. 05| 05| 05| 05 0.5 0.5 20000
Sodum chloride|f 0.5 | 0.5 | 05| 0.5 0.5 0.5 500
Bentonite**
0 0 0 1 1 1 400
1%DM
Dry Yeast
0 2 0 0 2 0 15000
g/h/d
Flavomycin
0 0 30 0 0 30 13000(
mg/h/d
Price / Ton
. 1093.51123.41097.41133. 1163.5 1137.4
of ration(L £)

1- DY (dry yeast) 2 FL (Flavomycin) 3- Bent(Bentonite)

4- Bent +DY ( Bentonite +Dry yeast)

5-Bent + FL (Bentonite + Flavomycin)

*CFM = { Commercial concentrate feed mixture ( Undecorticated cotton seed cake,
linseed meal, yellow cornige bran, wheat bean , limestone and salt)}

** Sinai Manganese Company, Kasr-Eil, Cairo.

Thirty male local crossbred Ossimi x Barki lambs
averaging 27. 4 kg (ranging from 26.7 to 27. 95 kg initial live
body weight & 67 months old were randomly agséd into



six nutritional groups, each of 5 animals to receive one of the
experimental rations presented in , (Table 1) through the
period from 16" of November 2004 to 20° of May 2005

189 days period .

3-1-Experimental animals management:

The eperimental animals were kept under the routine
veterinary supervision through the duration of the
experiment. Diets were given twice daily at 9.00 a.m and
5.00 p.m and any residues were collected and weighed
throughout the experimental period and all aigrhad free
access of clean water. Animals were weighed at the
beginning of the experiment and thereafter at two week
intervals till the end of the experimental period to calculate
weight and feed intake .Feed intake was recoded throughout
the experimentaperiod and shrunk live body weight was
recoded. Selling market price of kg live body weight in 2005
=16 LE/kg
3-2 . Feeding regimen:

Animals in all groups were fed basal ration
containing 46% concentrate feed mixture (CFM), 25% corn
yellow(CG), 10% cotton seed cake(CSC), 15%wheat
bran(WB),2%limeston, 1%mineral premix mix., 0.5%
sodium chloride ,0.5 % vit. Mix. (Table 1) and wheat straw

ad lib (WS) plus green berseem (Egyptian clover ) 2kg /h/d



till the end of the trial .The first group sedveas a control
group (C), the second group (R1) received the basal diet (C)
and supplemented with 2 grasaccharomyces cerevisiper
animal /day , the third group (R2) received the basal diet (C)
plus 30 mg flavomycin per animal /day ,the fourth  grou
(R3) received the basal diet plus 1% bentonite of the
concentrate feed mixture , group five (R4) received the basal
diet plus 1% bentonite of the concentrate feed mixture plus
2gramssaccharomyces cerevisiaper animal /day, the last
group (R5) receied the basal diet plus bentonite 1% of the
concentrate feed mixture plus 30 mg flavomycin per animal
/ day .Rations were offeredd lib and residuals were
weighed daily.

3-3: Digestibility trial and ruminal parameters:

At the end of the experiment,igéstibility trials were
carried out owing tdel -Shazly (1958), using 3 lambs from
each group. Lambs were put in metabolic cages for 7 days
preliminary period followed by another 5 days for collection
of feaces.

Samples of ruminal fluids were collecte@fire feeding,3
and 6 hours post feeding using a polyethylene collecting
tube. Rumen liquor was used to determine TVFA's
concentration according t¢warner 1964), while NH3N

concentration mg/100ml was determined according to



(Abou-Akkada and El-Shazly 1964).
3-4-:Chemical analysis:

Samples of feeds and faeces were analyzed for dry matter
(DM) ,crude protein (CP) ,crude fiber (CF) ,ether
extract(EE),and ash contents accordingAt®.A.C(1990)
.Nitrogen free extract(NFE)of feed and feces were obtained
by dfference.
3-5:Sampling and analysis of blood serum:

Blood samples were collected from the jugular vein of 3
animals of each group post feeding at the last day of the trial.
Blood samples were centrifuged at 4000 r. p. m for 20 min
.and stored at18 C° {ll analysis . Serum total protein was
determined as described omas (1975),while albumin
according tdoumasetal.,(1971) .Cholesterol was assessed
as described bySchmidt Nielsen(19643erumAspartata
minotransferase (AST) and AlanineaminotransfergsLl)
were determined as described Beitman and Frankel
(1957) and total lipids was determined as described by
Postma and Stroes, (1968).

3-6- slaughter studies
By the end of the feeding period three fasted animals

from each feeding group were cem at random and



slaughtered .Animal were then skinned, evacuated and
dressed. The hot carcass composition and lean tissue contents
were found out .The shoulders of the carcass were separated
together with the ribs and weighed .The hind quarters were
alsoweighed separately and the offal organs i.e. liver, heart,
kidneys with fat, spleen and lungs were also weighed and
recoded .

3.7.Statistical analysis:

One iway analysis of variance was used to test the
differences among the experimental groups .Measse
separated byuncan's Multiple Range tesWiner ,(1971)

All statistical analyses were done using PAMOVA of
statistical analysis systeBAS,1998).

RESULTS & DISCUSSION S



4.1.Chemical analysis of the experimental rations( on DM
basis%):

Data obtained in (Table 2) showed that different
experimental rations had nearly similar constituents.
Dry matter ranged between 93.28%nd 93.62%; OM
ranged betweer88.98% and 90.18 %;ClPanged between
14.85% and 16.41% ;CF ranged betweer3Z%. and
21.58% ; EE ranged between 3.91% and 4.14% ; NFE
ranged between 48.05% and 49.85% and Ash ranged
between 9.82 % and 11.02%.

Table (2): Chemical analysis of the experimental rations on
(DM basis %) :

Item DM oM CP CF EE NFE ASH

Control 93.28 | 8898 | 14.85| 20.37| 3.91 49.85 | 11.02

R1- (DY)* 93.5 | 90.04 | 16.18| 21.50 | 4.13 | 48.23 9.96

R2- (FL)? 93.41| 89.58| 15.74| 21.50| 4.07 | 48.27 | 10.42

R3 (Bent)® | 93.44 | 89.96| 16.10| 21.05| 4.04 | 48.77 | 10.04

R4-(Bent+Dy)*| 93.62 | 90.18 | 16.41 | 21.58| 4.14 | 48.05 9.82

R5-(Bent+FL)°| 93.39 | 89.94| 15.79| 21.28| 4.04 | 48.80 | 10.06

1- DY (dry yeast) 2i FL (Flavomycin) 3-Bent (Bentonite)
4-Bent + DY (Bentonite + Dry yeast) 5-Bent+FL (Bentonite + Flavomycin)

4.2. Digestibility coefficients and nutritive values of the

experimental rations (DM basis %):



Dry matter digestibility (Table 3) of all rations was
almost equal ranging between 79.60 + 1.00 % in the control
group and 80.87 + 0.58% in R4, indicating insignificant
difference among the different experimental ratiddewar
et al., (1993) Pulatov et al.,(1983) found that addition of
bentonite to diets of calves at level of 3% of DM increased
reactive surface areas of nutrients by promoting the action of
digestive enzyme and increasing the area of contact with
mucous membrane dfi¢ digestive tract

As for organic matter, no significant differences were
found between the control group (65.11+1.70%) and
the other five treatments; although the value of the control
group was slightly lower than the other groups.

Martin etal., (1969)reportedthat usingbentonite at 4% and
8% levels in the ration of sheep did not affect OM
digestibility. Similarly, Huntington et al, (1977) reported
that bentonite (4 to 12%) had no effect on the digestibility of
oM.

Table (3) Digestibility coefficients and Nutritive values of the

experimental rations.

Item| Control R1- R- R3- R4- R5
(DY) | (FL)? | (Bent)® | (Bent+DY)* | (Bent+FL)®




Digestibility Coefficients
DM 79.60 | 80.60 | 80.24[ 80.86 80.87 80.14
+1.00 | +0.76 | £0.25| +0.58 +0.58 +0.45
oM 65.11+ | 66.36 |66.82+( 67.96+| 67.40 66.65
1.70 | #1.90 | 0.31 | 1.42 +1.16 +0.36
cP 81.03 | 85.78 [83.23"| 84.94 85.23F 83.44°
+1.17 | #0.67 | £0.43| #1.0 +1.14 +0.54
CF | 52,53 | 5896 |57.74| 59.33*| 58.95% 56.27°
201 | +1.48 | £0.45| +1.71 +1.68 +1.03
EE | 71.84 | 7773%| 74.3° | 79.26° 78.65 76.35°
+1.97 | +0.93 | £0.79| +0.66 +1.05 +0.28
NFE| 64.77 | 64.54 | 64.78| 65.01 64.04 64.84
+1.81 | +1.61 | +0.64| +1.58 +1.19 +0. 59
Nutritive values %

TDN| 60.13 | 63.38 [ 62.31| 63.35 63.38 62.50
+1.50 | #1.13 | £0.51| +1.30 +0.99 +0.59
SE | 47.29 | 49.74 | 48.84| 49.97 49.68 49.03
+1.56 | +1.22 | +0.62| +1.36 +1.01 +0.62

DCP| 12.06° |13.32°[13.1F°| 13.84°| 14.01% 13.21% |
+0.41 | +0.8 | +0.42| +0.50 +0.63 +0.45

1- DY (dry yeast) 2 FL (Flavomycin) 3-Bent (Bentonite)

4- Bent+ DY (Bentonite + Dry yeast) 5- Bent + FL (Bentonite + Flavomycin)

A, b and c; Means with different superscripts in the same row are significantly
different from each other (pO 0.05).

Crude protein digestibility (Table 3&fig 1) indicated

higher (p<0.05) values in different expeental rations

in compare with the control group (81.03%). Such result may
indicate that, supplementing the experimental rations with
different additives led to enhance CP digestibility. It
was of interest to note also that, both of R1 (DYijl &4
(Bent +DY) showed, in general higher CP digestibility values
in compare with the different experiment groups, including

the control one. This result may indicate that (DY)



Supplementation improved rations @Rjestibility.  Yeast

are known as riclsourceof vitamins, enzymes and other
important nutrients andco-factors which make them
attractive as digestive enhancers, since it alters feed
performance and nutrients digestibilitfWohlt et al., 1991,
El-Waziry et al, 2000 and ElTalty et al, 2001) .Soliman

et al., (2003) and Saleh (1994)eported that addition of 2.5
and 7.5% bentonite to the ration of lambs caused a significant
increase (p<0.05) in the digestibility of CP.

Crude fiber digestibility (Table 3 & fig 1) indicated
higher (x0.05) values of treated rations in compare
with the control group (52.53 %). However, no significant
differences were detected among different experimental
groups in CF digestibility.  Although, it was noticeable that
both of (DY) and (Bent)supplements improved CF
digestibility(R1,R3 and R4),respectively. On the contrary,
(FL) and (Bent +FL) showed lower insignificant CF
digestibility values indicating teomehow, aslight negative
influences of both the two additive materials on CF
digestiblity. Such result may indicate that flavomycin as a
feed additive may negatively depreellulitic bacteria activity
in the rumen. In general, different feed additives showed
higher (p<0.05) CF digestibility values in compare with the

control ration (no aditives). The increased digestibility of



some nutrients e.g. CEFand EE in some of the treatments
may be due to an increase in ruminal retention time and /or a
decrease in ruminal turnover rate. Improvement in protein
digestibility may be due to the wtilation of rumen
proteolytic bacterigWilliams, 1989, while improving crude

fiber digestibility may be attributed to increasing the number
of rumen cellulolytic bacteria due to yeast supplementation
(Williams,1989 and Gomex larcon and Hubber 1990)

Ether extract digestibility data( Table3) pointed out to
higher improvement (p<0.05) in EE digestibility for different
feed additives and for different rations in compare with the
control group which showed the lower digestibility value
(71.84%). Howeer, both of (DY) and (Betsupplements
indicated higher insignificant digesility values in compare
with flavomycin supplement, which showed slightly lower

EE digestibility values.



Fig(1) Effect of experimental ration additives
on the digestibility coefficient values
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itrogen free extract fodifferent rations(Table 3) did not
differ significantly from the control group or between each
other. It ranged between (64.04 £1.19 %) in group 4 and
(65.01 +1.58 %) in group 3Mohesn and Tawfik (2002)
reported that bentonite did not have any effect on the
digestibiity of NFE. Similarly, Ha et al.,(198%) and Saleh
(1994) mentioned that the inclusioof bentonite athe level

of 2 and 4% to the rationf both lambs and steers did not
significantly (p<0.05) affect NFE Different types of growth
promoters of sheepald no effect on the digestibility of NFE
(El-Basionyet al.,2003)



4.3. Nutritive values %:

Total digestible nutrients contents (Table 3& fig 2) did
not differ significantly between the different experimental
groups and the control one. PercentagesTON ranged
between (60.13 +1.50%) in the control group and
(63.38+ 0.99%) in group 4.

No significant differences were observed among SE
percentages of different groups .Starch equivalent
percentages ranged between (47.2911.56 %) in the control
group and (49.97+ 1.36 %) in group 3.

Digestible crude protein percentage value was not
significantly different between different groups and the
control, although the control group showed lower DCP
percentage (12.06 = 0.41%) than the other treatment group
Digestible crude protein percentages ranged between
(12.06£0.41%) in the control group and (14.01+0.63 %) in
group 4. Addition ofsaccharomyces cerevisiaailture to
sheep diets has improved the digestibility of DM, CP and
hemicellulose which in turn deto increase degradability of
protein and flow of microbial nitrogen dm rumen to
postruminal compartmentgnd this was reflected later on
rations nutritive values (Wiedmeler et al., 1987 and
Newbold et al., 1990). Allam et al., (2001) reported that

digestibility coefficients of dry matter and other nutrients in



sheep rations were significantly affected by adding yeast at a
rate of 2.5 g /h/d, while the addition of tafla at 0, 2% and 4%
to rations of male Friesian calves increased insignificantly
the rutritive valuesof rations as TDN and DCP compared
to the control one(El-Tahan et al., 2005) Improvement in
rations nutritive value may be due to increased digestibility
of most nutrient when tafla was added to the rations.

On the contraryEL-Ashry et al., (2003) reported that
adding either flavomycin osaccharomyces cerevisiaas
growth promoters to the diet of lamib&d no significant
effect on TDN and DCP value.

Fig( 2) Effect of feed additives on the nutritive values of the experimental rations
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4.4: Rumen parameters
4.4.1. PH

Data presented inTéble 4&Fig3) showed higher PH
value at 0 time (before feeding), however different experi
mental rations indicated higher (p<0.05) values in compare
with the control group (6.62) Ration 4 (Bent +DY) icalied
the higher insignificant PH value among differg
experimental groups and the control one. Three hours post
feeding, different experimental rations wleal lower
(p<0.05) PH valuedHowever, R4 (Bent + DY) still maintain
higher insignificant PH value in compare with different
experimental rations andehcontrol group. Six hours pest
feeding, different experimental rations tended to have higher
(p<0.05) PH values with advance of time of measuring
(Table 4 & Fig 3).Data of PH values showed in general,
higher (p<0.05) PH value before feeding, then itdéa to
decrease (p<0.05) 3 hrs pdseding and gradually increase
(p<0.05) 6 hrs posteeding .It was of interest to note that
different experimental rations showed higher insignificant

PH values (more neutral) in compare with the control group



Table (4) Effect of experimental ration additives on

ruminal PH values;

R1 R2 | R3 R4 R5 X
Item| control
(DY)* | (FL)?|(Bent)®/(Bent+DY)*|(Bent+FL)®| +SE
0 6.62 | 6.82 | 6.72] 6.70 6.92 6.90 |6.78
0 +0.114 | +0.106(+0.083+0.078 +0.154 | +0.095 |+0.047
% 5 548 | 5.76 | 5.73| 5.95 6.03 568 |57
.E +0.081 | £0.111(+0.08Q +0.05| +0.048 | +0.061 |+0.03§
6 5.63 6.07 | 5.96| 6.22 6.14 590 |5.9¢
+0.116 | £0.088|+0.110+0.057 +0.052 | +0.090 |+0.043
X+ | 5.9TF |6.22% [6.14[6.29°| 6.36 6.16
SE | #0.115 | #0.103|+0.097+0.070 +0.094 | =+0.113

A b andc; Means with different small letters within the same rowand capital
letters within the same column aresignificantly different (p<0.05).

1- DY (dry yeast) 2FL (Flavomycin) 3- Bent (Bentonite)

4- Bent + DY (Bentonite + Dry yeast)5- Bent + FL (Bentonite + Flavomycin)

( El-shaer, 2003),showed that the mean value of PH
was significantly higher with all rations supplemented with
additives than that of the control.

However, (DY) alone or with (Bentshowed higher
(p<0.05) PH valuesin comparison with different feed
additives and at different measuring time#ccording to
Walli (1994)yeast utilizes rapidly fermentabbarbohyrates
reducing the production of lactate and thereby increasing
rumen PH on high concentrate diets

It was also worthy to note that supplementing feed

ration with bentonite led to neutralize the ruminal PH value



(higher PH values ) in compare with both Bfavomycin and
dry yeastAccording to(EL -Saadanyet al, 2003) bentonite
might havetemperate PH vak in rations which had higher
content of CFM.

Similar results were reported yon et al., (1998) and
Salemet al., (2001) who reported that PH values of rumen
fluid were significantly higher (p<0.05) in sheep fed on 2%
bentonite than those fed on ndffieu or 2% granite prophry.
According to different authors, supplementingpncentrate
rations in different species ,e.g. buffalo calves and small
ruminants with monensin lasalocid, live dry yeast and
different feed additives led to increase (p<0.05) namiPH
values. (Ilvan et al., 1992 ; Quigley et al.,1992 ; Al Attar
1998 and Khinizy et al,2003 . However Ivan et al.,
(199) reported reverse results with bentonite supplement
which showed lower (p<0.05) PH value in comparison with
both ofmonensn andlasalocidfeed additives.

As a general conclusion, supplementing concentrated
rations with feed additives led to increase (p<0.05) the
ruminal PH value i.e., being more neutralized in compare
with no feed additives (the control group). Moreover,
bertonite as a buffer additive led to improve ruminal
PH value, being moreemperatevhen added besides both of

flavomycin and dry yeast



Fig(3) Effect of the experimental rations
supplements on rumin PH values
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4.4.2. Ammoniai N-concentration (mg/100 ml) :

Data presented in(Table 5&fig 4) showed lower
(p<0.05 NH3-Nconcentration values at time (13.44+0.3).
Three hours after feeding, higher (p<0.05) NM3values
were detected (23.16+ 0.5), then it tended to decrease
(P<0.05) 6 hrs podeeding (17.11+0.5). However,
insignificant NH3N values were detected ang different
experimental groups at both the two measuring times (0 and
3 hrs posfeeding) due to supplementing the control ration
with different feed additives. Although,different feed



additives led to increase insignificantly NHB value in
compaison with the control groupMoreover, supplementing
the control ration with bentonite besides both of DY and FL
led to increase insignificantly NHN values. Six hours post
feeding, insignificant NH3N value was detected among
different experimental rations icomparison wittthe control
group. However, additionf bentonite tothe control ration

or besides both of DY and FL improved NHBvalues in
different experimental rationsEl-Tahan et al, (2005)
reported that lambs fed rations containing tafla a2%, and
4% of ration increased (p<0.05) ruminal NN3concent
ration at 4 hrs poktfeeding than the control. On the
contrary, Walz et al., (1998) found that sodium bentonite
supplementdid not affect NH3N in treated lambs at 0 and
0.75% level of ration. The insignificant NH3N values
detected in the present study may be referred to the lower
percent of bentonite supplemarted (%of the cacentated

feed mixture) of the control group



Table (5) Effect of experimental ration supplements on

ammoniai N concentration (mg/100m) of ruminal flud:

Item | Control R1 R2 R3 R4 R5 xE
(OY)* (FL)? | (Bent)®| (Bent+Y)*|(Bent+FL)® SE
0 13.11 13.19 13.86 | 1387 | 13.78 12.84 1344
w +0.776 | *1.241 | +0.745 | +1.083| #1.1% | +0.902 +0.393
% 3 21.77 22.40 23.08 | 2404 | 2448 2324 | 2316"
E +1447 | #1670 | +1.27 | +1270| +1.266 | +L.020 | 0523
6 16.02 17.04 | 1596 | 19.15| 1835 17.04 | 1711°
+1.467 | #1.39 | £1.339 | +0797| 0984 | #1132 | +0.494
X+ | 16.97 17.54 17.63| 19.02 | 1887 17.71
SE| +0.98 | #1.091 +1.005| +£1.007 | +1.067 | +1.011

1- DY (dry yeast)2 FL (Flavomycin) 3- Bent (Bentonite)
4- Bent+ DY (Bentonite + Dry yeast) 5- Bent + FL (Bentonite + Flavomycin)

A ,bandc; Means with different small letters within the same rowand capital

letters within the same column aresignificantly different (p<0.05).

The positive role of

bentonite supplement as shown by

Kalivoda (1987) andEl-Saadanyet al., (2003)in adsorbing

the excess of NHBI in rumen liquor and releasing it at low

concentration thereafter may be due to the higherepemf

supplementation tested by other authorsi (8 %) of the

concentrate portion of the ration.



Fig(4) Effect of experimental ration supplements on
ammonia-N concentration (mg /100 ml ) of ruminal fluid
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On the other hand, and accordingRussellet al., 1991;
Krause and Russell, 1996 and Wallace, et al ., 200J),
flavomycin would appear to have thability to increase the
amount of amino acids available in the animal or /and its
effect on Grami negative species bactefiimruminal media.
4.4.3. Total Volatile Fatty Acids (meq /100 ml):

Data presented in (Table 6 &fig 5), indicated
significant dfferences (p<0.05) among different experi
ment al rations in TVFAN;js cor
sampling. Lower (p<0.05) TVF,
tested rations at 0.0 time (8.44 meq /100 ml), increased
(p<0.05) to as high as (10.27 meq/100 ml) 3pusi feeding
and then tended to decrease (p<0.05) 6 hrs-fpeding
(8.99 meqg /100 ml). Matching
that of PH values (Table 4) indicated that the higher (p<0.05)
TVFAN;|s pr od ufeadingo(10.273medp 0D mip o s t



led © decrease PH value in diféait feed rations to almost
5.78+£0.03 on theaverag. On the other sidethe lower
(p<0.05) T VakioA dulNjdoo nurpirealn dbsorption
mechanism and /or ruminal bacteria activity led to increase
(p<0.05) the ruminal PH valuéo 6.020.4 (Table 4).
However, different experimental rations within the same
measuring time showed higher
time in comparison with the control ration.

Table (6) Effect of the experimental ration supplements on tal

volatile fatty acids (TVFA's) concentration in ruminal fluid

(meg/100ml):

Iter control R1 R2 R3 R4 R5 X+
(DY)* | (FL)? | (Bent)® | (Bent+DY)* | (Bent+FL)® | SE
0 811 | 811 | 794 | 894 9.27 8.27 8.4F
0 +0.232 | 0341 0227 | +0305 | +0.290 0313 | 201
% 3| 944 [ 1016 972 | 1111 11.72 9.38 1027
-E +0.130 | 0144 | +.188 | +0388 | 0277 0273 | 20.152
6| 866 | 938 | 872 | 9.27 9.61 8.44 8.99
+0.186 | +0.273| £0.290 | +0.264 |  +0.200 0316 | 0.110

X | 874 | 922 | 879° | 977 10.2G 8.7C0

+ | 20149 | 20.222 | 0.194 | £0.259 | +0.2% 012

SE

1- DY (dry yeast) 2-FL (Flavomycin)  3-Bent (Bentonite)

4- Bent+ DY (Bentonite + Dry yeast) 5- Bent + FL (Bentonite + Flavomycin)
A ,bandc; Means with different small letters within the same rowand capital
letters within the same column aresignificantly different (p<0.05).

Supplementing the control ration with different

feed additives improved (p<0.05) V F A Njs produ:



The role of live yeast cell was highest as a rumen microbial
activity enhancercapable of influencing some aspects of
rumen fementation processes tmcrease the outcome of
TVFA's production fortifying the total number foanaerobic
bacteria, particularly cellulolytic bacteria and to plerigH3

N, lactic acid and CH4(Mustvangwaet al.,1992. Addition

of bentonite to experimental rations increased (p<0.05)
the improvement occurred in (TVFA's) production fumen
media.Such evident praiiled at differentime of measuring
and was morepronouncedat both of 3 and 6 hrs pdst
feeding,except with FL grouflable 6& Fig5).Accordingto,
Mustvangwa et al.,(1992) Van and Demeyer (1987 ) ;
Salemand EI-Shewy,( 2000 and El-Tahan et al., (2005)
the higher TVFA's concentration due to bentonite
supplementation may be attributed to the ability of bentonite
to improve digestibility of nutrients within the rumen in
different ruminants and species Similar resilts were
respected witlKhinizy et al, (2005 with the high levels of
live dry yeast. On the other sidelavomycinbioactive role

in enhancing TVFA's production in different ruminates was
explained by(packett et al, 1966; Arieli and sklan, 1985
and Michalet iDoreau et al.,, 2002; since flavomycin

tented to shift the molar proportions in ruminal digesta to a



pattern more similar to that found in caecal and clonic
digesta.

Yet, they added that the difference between ruminal and
large intestinal digeda may reflect difference in substrates
available for fermentation in the different segments of the

digestive tract.

Fig(5) Effect of the experimental ration
supplements on total volatile fatty acid
concentration (meq/100 ml)

13
12 z mG1
1(1) 862
9 =H BG3
g = = BG4
Y B % —

7 HiEre —* = OG5
st lmctd st 4k
5 - ;




4.5. Effect of bentonite and growth promoter supplements
on some blood serum componernts

Average values of serum total proteialbumin and
globulin in lambs fed different experimental rations are
shown in (Table 7& fig 6). Results however indicated
insignificant differences (P < 0.05) in total serum protein
among groups. Similar results were obtairgd Lather,
(1979 , Abd EI-Baki et al, 2001andSalemet al., (2001),
who showed that level ofserum total protein was not
significantly different betweendietary treated and the control
group when sheep were fed rations containing the basal diet
plus 4 or 8% bentonite. This indies that, they added,
treatment with bentonite did not affect protein synthesis in
liver and utilization of diet proteins.

The same trend was also observedB®Gendy (1985)
and Saleh(1994)who pointed out to considerable changes in
serum protein conogration of calves fed ureaeated rations
containing 0 or 4% bentonite. Reverse results were reported
by El- Saadany et al, (2003), who showed that rations
which contained bentonite caused lower total protein
concentration in serum of lambs of the rhett rations free
from bentonite While, ElI-Ashry et al.{2003), found that
supplemented flavomycin or saccharomyces increased

(P<0.01) total serum protein more than the control . The role



of bentonite in adsorbing toxic products of digestion and in
decrasing the accumulation of toxic substances in body
tissues and subsequently reducing the incidence of internal
disorders would elevate the value of total protein which agree
with Dunn et al,. (1979) and Mckenzie, (1991) Serum
total protein consists mdinof albumin and globulin. They
are the most availed groups of protein and carry out a wide
variety of biological functions. The main function of
albumin in blood is to act as a buffer andsiaks in ion
transport and in particular, those of water instdwitamins
and coi factors(Erwin, et al, 1961)

Albumin concentration in serum blood of experimental
groups (Table7, Fig 7) indicated significant eiffnces
(P O 0.05). As shown, higher
in serum blood of R2 and R3 lambs and without significant
differences with different experimental groups, except R5
which indicated | ower (pOO0.OF
Similar results were obtained kfl-Ashry et al., (2003),
who pointel out to higher albumin concentratiowhen
flavomycin orsaccharomyces cerevisiagere supplemented

to ration of sheep



Table (7) Effect of bentonite and growth promoter
supplements on sme blood serum components of

experimental lambs:

Control | R1- R2- R3 R4- R5
group

(DYY | (FL? |(Bent) |(Bent+DY*|(Bent+FL)®

Total 8012 | 7.833| 7.635 | 7.944 7.851 7.817
protein (g/l) +0.188 | +0.207| +0.178| +0.18 +0.366 +0.225
Albumin 3.94F° | 3.98% | 4328 | 4184 | 3.893° 3.342
(g/l) +0.145 | +0.181| #0.14 | +0.146| +0.289 +0.13
Globulin 407F° | 3.87P | 3317 | 3.76C0 3.95¢ 4078
(7)) +0.114 | +0.128| +0.182 | +0.142| +0.118 +0.248
AIG 0968 |1.023"| 1.308 | 1.112*| 0.982 0.746
ratio +0.182 | +0.158| +0.123 | +0.168 | +0.194 +0.248
AST 68.667 | 68.667| 67.333| 71.00 68.00| 68.333
(un/l) +1.763 | £1.763| +1.333 | +1.870 +1.414| +1.394
ALT 45.00 | 44.00 | 40.333| 42.333 41667 43.333
(unfly +1.500 | +0.44 | +0.44 | +1.452 +1.615| #1.878
Total 5.603 | 5456 | 5451 | 5476 5.228| 5971
lipid(g/l) +0.420 | +0.204| +0.263 | +0.169 +0.308| +0.377
Cholesterol 188.00 | 194.33| 202.11| 206.11| 197.78 190.3
(mg %) +11.091 | £7.711| +7.803 | £7.932 | +8.499 +6.433

1- DY (dry yeast) 2 FL (Flavomycin) 3 Bent (Bentonite)
4- Bent+ DY (Bentonite + Dry yeast) 5- Bent + FL (Bentonite + Flavomycin)
A,bandc;Means with similar superscripts do

other, otherwise they differ.



Fig(6) Effect of bentonite and growth promoter
additives on serum Total protein in sheep

Fig(7) Effect of bentonite and growth promoter
additives on serum Albumin In sheep
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Globulin concentration in serum blood (Table7 ,Fig 8)
showed higher (pOO. OMm#HFh aahdu e s
without significant difference with the control group .i.e.
4.475 and 4.071g/ |, respectively. Different treated groups
i ndi cat e do.05) glebalin val(es,Opartically R2
(FL). Such results are expected as globulin is the difference
between total protein and the albumin values. Results of
globulin concentration in the present study were the reverse
to that reported b¥Khineizy .,et al(2005)who reported that

the higher (P <0.05) concentration of globulin was recorded
for rations supmmented with live dried yeast (LDY) or
Gustor Natures (GN)compared with Unsupplemented ration

(the control) of growing male buffalo calves.

Fig(8) Effect of bentonite and growth promoter
additives on serum globulin in sheep
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Albumin  to globulin ratio indicated significant
differences among  different  experimdnta groups.
Flavomycin Bmbs showed the higher (p<0.05) A/G ratio,
while R5 (Bent +FL) indicated the lower value (0.746).

As for liver enzymes AST and ALT in (units/l) , data
obtained in(Table 7 Fig 9 & 10) indicated insignificant
differences among ddrent experimental groups and both
values were within the normal ranges reportechbsnerous
outhers indicating negative influences of different feed
additives on both the two liver enzymes . Such results may
suggest that DY, FL or /and Bent didn't Baany positive
indifferences on enhancing lambs performandebie?).

Data concerning AST and ALT may alpointedout to
the healthy moderatself excitation to the liver for excretion
of trnasaminase liver enzymes for better metabolism.
Contrast esults were obtained Byarahat (1975), Mckenzie
(1991),Abckl - Hamid et al .,(1999) and ElSaadanyet al.,
(2003) who pointed out to higher increase in both the two
liver enzymes due to the addition of( Bent) to experimental
rations. However the predarsults, were in line with those
reportedby El-Ashry et al, (200%a),Ibrahim et al.,(2002)
and EI-Shaer (2003,concerning rations supplemented with
live dried yeast or Gustor Natures added to buffalo and sheep

rations ,which showed insignificant effean liver enzymes .



Fig(9) Effect of bentonite and growth promoter
additives on serum AST in sheep

Fg(10) Effect of bentonite and growth promoter
additives on serum ALT in sheep




Hafez et al., (1983) and AbdelHamid et al.,(1999), stated
that Got and GPT secretions are accelerators to the rate of
metabolism and protein biosynthesis in order to meet the
increased requirements synthesisnew tissues ,whileSaleh
et al, (1999),found that GOT and GPT were increased (p
00.05) by addition of bentoni
Data in (Table 7 & figll) indicated that both of total
lipids and cholesterol concentration were not i§igantly
affected by addition of bentonite or ardty yeastand
flavomycin However, EI-Ashry et al., (2003) found that
total lipids were increased (p<0.05), by adding of flavomycin
more than the control, while the lowest value was noticed
when saccharonyceswas added to the ration.  Similarly,
Lather, (1975) and Abd E}Baki et al.,(1992),showedthat
level of was not significantly affected by treatments
(Flavomycin and Dry yeastMohsen and Tawfik (2002)
showed that bentonite had no effect on chielek On
contrast El-Saadany et al, (2003) showed that sheep fed
rations contained bentonite had lower cholesterol values than

sheep fed rations free from bentonite.



Fig(11) Effect of bentonite and growth
promoter
additives on serum Total lipids in sheep

Fig(12) Effect of bentonite and growth
promoter additives on cholesterol in sheep
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4.6. Effect of bentonite ad growth promoter supplements
on Animal performance:

Average values of total body weight gain, daily gain, feed
intake, feed conversion and economic efficiency are shown
in (Table 8 and figs 13,14and 15).

Data indicated that growth promote supplementation
and bentonite slightly improved, total body weight gain and
daily gain, although differences were not significant.  The
control group was of les performance compared the other
treatments. Improved weight gain with bentonite
supplenentation may bedue to the ability of bentonite to

improve digestibility of nutrients

Fig(13) Effect of bentonite and growth
promoters additives on average daily gain
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Table (8) Effect of theexperimental rations additives on growth Performance of local crosbred

male lambs :
Item | control | R1 | R2 | R3 | R4 | R5
Avg .daily gain(gm) and live body weight (kg)
Av. Initial body weidnt 27.2 27.7 26.7 27 27.95 26.9
Av. final body weight 52.6 54.4 53.2 548 54.3 53
Total body weight 25.4 26.7 26.5 27 26.35 26.1
gain
Av. daily gain 134 141 140 143 139 138
+£0.01 +£0.020 | £0.012 | £+0.02 | £0.013 | +0017
Avg .daily feed intake(kg/h/d)
DM 1.606 1.488 1.473 1447 | 1.447° 1.426+
£0.017 | +0.006 | #0.012 | +0.008 | +0.014 | 0.0185
TDN 0962 | 0947 | 0918° | 0917 | 0917° | 0.897
+0.002 | $0.012 | +0.010 | +0.014 | +0.008 | +0.002
SE 0.756 | 0.739" | 0.719" | 0.723° [ 0.719° 0.699
+0.016 | +0.0103| 0.0143 | +0.017 | +0.009 | +0.007
DCP 0.193 0.198 0.193 | 0.200 0.203 0.188

+0.012 | +0.0105| +0.0007 [ +0.012 +0.020 +0.001

Feed conversion (kg intake /kg gain)

Kg DM /kg gain | 11.94G [ 10539 | 10.52% [ 10.118 | 10.418 | 10.333°
+0.129 | +0.047 | +0.085 | +0.617 | +0.106 | =+0201

Kg TDN/ kggain | 7.179 6.68F | 6.557 | 6.412 | 6.597 6.456
+0.168 | +0.090 | *0.077 | +0.104 | +0.062 | +0.020

Kg SE/kg gain | 5.642 5247 | 5136 | 5056 [ 5172 5.066
+0119 | $0.074 | $0.103 | +0.118 | 065 +005

Kg DCP/kg gain 1.440 1.404 1.378 1.398 1.460 1.362
+001 +0.146 +0.009 | +0.089 0.077 +0.147

Economic evaluation of experimental rations

Costof feed (LE/kg) | 1.093 | 1.123 | 1097 | 1133 | 1.163 1.137

Costofkg gain(LE) | 13.050 | 11.835 | 11541 | 11.463 | 12.107 | 11.748

Net revenue(L£/kg 2.950 4.165 4.459 4.536 3.893 4.251
gain)
%Economicefficiency 1.00 1.41 151 1.53 1.32 1.44

R1=DY, R2=FL, R3=Bent, R4=Bent+DY and R5= Bent+FLA, b andc ;
Means within rows with similar superscripts are not significantly
(p<0.(different, otherwise they differ. %Economicefficiency = net revenueor
treated rations relative to the control ration



However, Shetawei, (1993) and Fayed,(2001)reported
that body weight gain was not affected by yeast
supplementations.Concerning the effect of yeast culture on
animals productive performance of wimis results are
contradicting .Plomp (1994) and Mir and Mir (1994 a)
reported that yeast culture supplementation did not influence
performance and carcass characteristics during fattening
bulls. Salemet al., (2000) reported that growing crossred
lambs given bentonite and dolomite showed an increased
average daily gain. Similarly, Walz et al, (1998, found
improvements in average daily gain of lambsaulgition of
sodium Bentonite at 0 and 0.75% of their ration.
However(Abdeli Hamid et al, 1999), found that high
feeding level and Bentonite in rations improved growth rate
of small ruminants.Rindsing and Schultz, (1970) and
Huntington et al., (1977) reported that efficiency of
nitrogen utilization could be increased withentonite
supplementatioreven with depression in apparent nitrogen
digestibility. Khinizy et al., (2005), reported that live dry
yeast (LDY) or Gustor Natures (GN) supplementation to the
rations of growing buffalo calves improved total body weight
gain and daily gain, although theffdrence from the control

was not significant.



El-Basiony (1994).fed growing buffalo calves on ration
supplemented daily with 32 mg Flavomycin /kg concentrate
feed mixture which was very close to that tested in the
present study and reported an incre§s€0.05) in growth
rate by 12.5%.

4.61. Animal growth performance:

Data in Table 7 &fig 14) showed that daily dry matter
intake (DM) was higher (p<0.05) significantly in the control
ration, with no significant difference among the other treated
groups However, daily intake in different feed terms
pointed out that, addition of FL or / and Bent led to
decrease the daily intake ,while a pronounced decrease was
being noticed with FL +Bent ( R5) in different feed terms .
i. e. 1.426, 0.891, 0.699 and 0.188 g /h/d . On the contrary
(DY) supplement showed almost similar feedke values

Likethat of the control group in terms of TDN, SE and
DCP. Similar results were reviewdayy Jaqueset al., (1986),
who reported that addition of bentonite decreased feed
intake of dairy cows fed on pasture. The variation in dry
matter intake among groups may be due to the type of diet
and bentonite levels, as explained by the outhers. On the
other handviohsen and Tawfik (2002, reported that daily
dry matter (DM) intake was similar in all groups and was not
affected by the addition of Bemite 2.5 % and 5% of goats



ration. Concerning the effect of yeast culture on animals
productive performance of previous results are contradicting
Plomp (1994) and Mir and Mir (1994 a) reported that
yeast culture supplementation did not influence perdoica
and carcass characteristics during fattenmgls . In
addition (Muller et al.,, 1983, found that 2% sodium
bentonite increased feed intake of young cattle fed high grain
diets.Besonget al, (1996), Robinson, (1997and Kung et

al., (1997, foundthat dry matter intake and CP intake were
not affected by yeast culture supplementation of cows.
However Raun et al, (1976)referred the primary effect on
feed utilization, probably to shifts in efficiency of
fermentation, increased propioionate and elesed acetate.

4.6.2. Effect of bentonite and growth promoters
supplementation on feed conversion:

Data in (Table 8 & fig 15) showed that feed conversion in
terms of dry matter nt ake per kg gain w:
0.05) improved by the addition of both bentonite and the two
growth promoters to the diet of lambs. Similar results were
noticed in terms of starch equivalent where SE, TDN and
DCP were i mpr ov eantly(by @dditn & 5 )
different feed additives in compare with the control group.
Such improvement in feed conversion ration due to different

feed additives may be referred to the positive role of such



supplements in  improving  nutrients  digestibility,
erhancening fermeation activity, enriching and or equalize
the supplyof digested nitrogen to the rumen microorganism,
absorbing toxic metabolites in the rumen media and
destroying the harmful microbes. khinizy et al.,005),
reported that live dry yeast(LDY) or Gustor
Natures(GN)supplementation  improved feed conversion
ratio expressed as (kg DM, and TDN/ kg gain) with the high
levels of live dried yeast or Gustor than those at low levels,
with no significant differences among treatments of growing
male buffalo calves Mohsen and Tawfik (2002, reported
that addition of bentonite d@tvo levels 2.5 and 5% of goats
caused a significant improvement (p<0.05) in feed
conversion efficiency Abd El-Baki et al., (2001), found
that feed conversion of ratioof lactating cows was improved
by adding tafla clay to cow rations, especially with 65%
CFM group.

El-Saadany et al., (2003) showed that the two groups
which received bentonite achieved the highest feed
conversion as DM, TDN and DCP/kg daily body weigain.



Kg Intake

Fig(14) Effect of bentonite and growth
promotersupplements on average
feed intake of the fattened lambs
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Feed conversion

Fig(15) Effect of bentonite and growth promoter
supplements on feed conversion of the fattened
lambs (kg intake /kg gain)
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4.6.3. Effect of bentonite and growth promotes
supplements oreconomic evaluation

Results of the economical evaluation of local clussl
male lambs fed rations containigfM, supplemated with
bentonite or growth promoters (dry yeast and flavomycin)
are shown in (Table 8 &Fig 15) . Such results conincid with
that of feed conversion values, as lambs consumed higher
daily intake in different feed terms showed higher feed cost
i.e. the control group, irrespective of the feed cost /kg ration
consumed and probably due to the insignificant daily weight
gain attainedby the different feg@ groups. Hence, the net
revenus LE /kg gain showed a reverse trend to that of feed
cost/ kg gan i.e., resulted in lower net profit value. And as a
general conclusion, different feed additives groups showed
lower feed costs and higher net profit values in compare with
the control group. Such improvement in decreasing feed
costs and increasing thetnprofit /kg gain was as higher as
1.53% for Bent (R3) to as low as 1.32 % for (R4) i.e. Bent
+DY. Murzin and pesshkova,( 1989 found that final
weight, total gain and average daily gain wdrigher
(p<0.05) significantly, with ration supplemented witt%o
bentonite which was more efficient than 8% bentonite in
promoting growth in local lambs. Howevafarghany et al
.,(2005), reported that addition of 10 gm Baker yeast



reduced feed cost /kg CFM and realized the highest daily
economic return (PT)of dairy buffaloes. Similarly,
El-Tahan et al., (2005), reported that, addition of tafla to
ration of Friesian calves led to decrease feed cost / kg gain
and the rate of increase was opposite to the net profit values
for the same treatmentAbd El-Baki et al.,(2001),reported
that addition of tafla slightly decreased feed costs, although
feed cost of the control ration was higher than that of other
treated rationsSalehet al., (1999) and El-Saadanyet al.,
(2003 showed that the econanreturn in percentage was
highest for lambs fed rations contained 3% bentonite
According toGalal, (1997) andAbdel-Hamid et al,(1999
high feeding level and inclusion of bentonite improved the
economic efficiency in sheep and calves .

4.7. Effed of bentonite and growth promoters on
carcass qualty:

Data presented in (Table 9) showed the effect of
bentonite and different feed additives on lambs carcass
characteristics.  Results obtained indicated insignificant
differences among different feed gps in fasted live body
weight ,empty body weight and hot carcass weight of local
crossbred male lambs in kg .However ,lambs of groups 1,2
and 3 showed insignificantly heavier fasted live body weight

in compare with groups 4,5 and the control one . Eropty



weight as the difference between fasted live body weight and
the full digestive system in (kg) pointed also to insignificant
differences among different experimental groups, however,
different treated rations indicated insignificantly higher, but
insignificant empty body weight of experimental animals, in
compare with the control groups. Likewise was that of the
hot carcass weight in kg. It was worthy to note that lambs
offered bentonite alone (R3) showed slightly higher values in
different carcassraits. This result may point out to the
positive influence of bentonite in improving digestibility of
feed nutrients and its active role in increasing the propionate
production, hence resulted in insignificant positive carcass
traits. On the other handata of the full digestive system
weight in kg indicated significant differences among
different experimental groups. However, both of DY and
flavomycin showed higher (p<0.05) values in compare with
lambs of the control groups. It was also worthy to nbtg t
bentonite groups (R3, R4 and R5) had significantly lower
(p<0.05) full digestive system wt in kige. 60.to 70 % in
compare with the control group. Such evidence may suggest
that bentonite supplement might have an active role in
enhancing and impravg ruminal fermentation activity
towards propionate production and in reverse direction to

that of acetate production which in turn led to decrease



bentonite groups ruminal volume and consequently reduce
the weight of the ingesta .Such evident was aaiced by
that of ingesta weight (Tbale9) which indicated lower
(p<0.05) ingesta weight for Bentonite groys3,R4 & RY

in comparison with the control and both of DY and FL
groups (R1 and R2 ).Both the two later groups indicated
higher(p<0.05) ingesta vght (kg) in compareson with the
bentonite groups .However ,in different carcass traits
investigated lvomycin group (R2) showed higher (p<0.05)
full digestive system and higher (p<0.05) ingesta weight (kg)
.Weight of the empty digestive system (Tableifjicated
significant (p<0.05)

Iltem ‘control‘ R1 ‘ R2 | R3 | R4 | R5- ‘




Fasted body 58.66 60.66 61.33 62.00 59.33 56.66
wt (kg) +8.504 | +10.06 +4.725 | +12.7 | #1159 | #13.012
Wt of the full 10.8%9 11.00 13.33 7.33% 6.333 6.667
digest system 1040 | $1.732 #1755 | +0.57 | #1.154 | +1.154
Wt of the 3.33° 3.666' 3.500° | 2.666° | 2.333 2.40°
empty digest syst | *0.577 +1.154 +0.500 +0.28 +0.288 +0.173
Wt of the ingesa 7.500 7.332 9.833 4.666 4.000 4.266
+0.500 +0.577 +1.607 | +0.28 | #0.866 | +1.078
Empty body* 47.83 49.667 48.00 | 54.667 | 53.00 50.00
weight(kg) +8.098 +8.736 +4.821 | +1662 | £10.44 | +12.00
Weight of the 13.07 14570 13297 | 14.870 | 16.00 13.427
foreshouldes +1.445 +0.1.5 +1.436 +4.83 +3.594 +3.770
Weight of the 10.73 11.327 10510 | 12.637 | 12.697 | 10.463
Hind quartus(kg) | *0.955 +2.050 +0.947 | +2.99 | #2564 | +2.017
Hot carcass 23.80 25.897 23.807 27.507 28.697 23.890
weight (kg) +2.360 +3.527 42295 | +7.65 | +#6.108 | +5.677
%Dressing 50.7° 52 4F° 49613 | 50.0F° | 54.013 | 47.967
percentage +4.089 £2.375 £0.499 | +3.20 | £0.998 | +3.763
Lungs 0.466 0.466 0.636' 0.260° 0273 0.256
£0.057 £0.028 +0.090 | +0.065 | +0.064 | +0.060
Spleen 0.100 0.070 0.090 0.096 0.93 0.0633
£0.050 £0.026 +0.100 | +0.0057 | #0528 | +0.023
Liver 0.710 0.700 0.583 0.476 0.636 0.570
£0.101 +0.086 +0.028 | $0.337 | #0.077 | +0.037
Kidneys 0.300 0.283 0.300 0.463 0.666 0.583
£0.132 £0.057 +0.050 | +0.306 | +0.404 | +0.425
Heart 0.260 0.250 0.317 0.260 0.243 0.246
+0.655 £0.001 +0.025 | +0.065 | +0.040 | +0.005
T. weight of 1.836 1.770 1.926 1.556 2.210 1.720
the offal organs £0.359 £0.138 +0.132 | +0.658 | +0.965 | +0.494
% offal organ 7.653 6.877 8.127 5.633 7.510 7.277
[carcass weight £0.75 +0.464 #0729 | #1391 | #2273 | #1.913

Table (9) Effect of bentonite and diferent growth promoters on

lambs carcass characteristics

A,bandc; Means

different form each other.

wi

t hin

rows

Wi

t h

i mi |l

*Empty body weight (kg) = (Fasted bodyweighti weight of full digestive system)

ar



Values in different feed groups in favor of DY and FL groups
and without significancevith the control one. In contrast,
different bentonite groups recorded the lower (p<0.05)
empty digestive system weight in kg. Such results confirmed
the previous us opinion towards the positive effect of
bentonite, on enhancing ruminal activity anghdtion for
propionate production and its negative influences towards
acetate production and fiber digestion mechanisms. Such
feature led to decrease ruminal volumes and weight and in
consequence ingesta weight in kg . Dressing percentage
value (Table 9 amh Fig 16) indicated significant ddrences
among different expariental groups in such trait. However,
R4 ( Bent + Dy ) showed higher (p<0.05) dressing value
,but without significant differences with different treated
groups and the control one. On duntrary Bent ,FL and FL
+Bent showed insignificantly lower(p<0.05) dressing
percertages .Such result may pointed out to the negative
influences of FL as growth promoters on dressing percent
ages values .As shown in (Table 9 and Fig 16) ,such groups
showed lower hot carcass weight in kg .i.e 23.807 and
23.89kg and lower dressing percentages, i.e.49.613 and
47.967 kg ,respectively in comparison with different treated
groups and the control one . As for the weight of the fore

shoulder and that of therd quarters; there was insignificant



difference among different experimental groups in both the
two feature traits.

However, the foreshoulders in general, indicated higher
weight values in comparison with the hind quarter ones. It
was also noticeable thdlhe hind quarters represents about
75-80 % relative to the foreshoulders weight in kg .

Concerning the offal edible organs weight in kg., there
were insignificant differences among different experimental
groups in such organs weight, except lungs weigBuch
result may 1indicate that, di
any significant effect on offal organs weight. In addition,
weight of such organs showed a consistent weight relative to
animals hot carcass weight and their fasted live body weight,
exeept the lungs and the respiratory system .However, it was
difficult to find out a positive correlation ship between lungs
weight and either fasted live body weight or lambs hot
carcass weight. Although , FL group showed higher (p<.05)
lungs weight in compéson with different treated groups and
the control one and that both of DY and FL groups had
higher lungs weight , besides the control one in comparison
with different Bent groups (R3, R4 and R5) which showed
lower (p<0.05) lungs weight.

f



Fig(16) Effect of bentonite and growth
promoter additives on dressing precentage %
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Percentage of edible offal organs relative to the hot
carcass weight indicated insignificant differences among
different experimental groups and the control one.
Percentage of total offal organs represents on the average
7.5% of the hotcarcass weight in general ,which may
indicate that offal organs had a consistent weight and
percentage relative to the hot carcass weight , irrespective of
male lambs fasted body weight ,empty body weight and hot
carcass ones. Similar results were reggbbyEL -Bassiony
et al ., 2003 and Andrzejet al ., (2004),who foundthat

offals of the animals calves showed similar values indifferent



groups , irrespective of treatments and /or animals live body
weight when use male buffalo calves .
4.8. Eye musats chemical composition

Data presented in (Table 10& fig 17) showed the
chemical composition of eye muscle tissues for male lambs
as influenced by different growth promoters and bentonite.
Data obtained pointed out to significant differences (p<0.05
amag different experimental animals in moisture content.
However, the control groups showed higher (p<0.05)
moisture content, but without significant differences with
different treated groups, except the FL one, which showed
the lower (p<0.05) percentage. oMture content of the eye
muscle for lambs aged 4123 months represents almost 60 %
on the average. It is of interest to note that different feed
additives, however didn't affect lean tissues moisture content.
This result may suggest that moisture contdériean tissues
had a consistent weight and was not influenced by the
different feed additives included in the ration. Such moisture
percentage is mainly related to animals age, rations
composition, type of feed ingredients and the genetic
constituent ofthe animals itself. Utilization of different
growth promoters & Bentonite may probably had indirect
correlation ship with tissues chemical composition but

through its physiological roles on ruminal activity.



Table (10) chemical composition of eye muscléssue
for lambs fed bentonite and different growth promoters
on (DM basis%)

Item Control R1- R2- R3- R4- R5-

(DY) (FL) (Bent) (Bent+Dy) * (Bent+FL) °

Moisture  60.65°% 60.35%® 59.82° 60.16%® 5999 * 60.38

+0.204 #0231 +0.146 =+0.167 +0.166 +0.335
CP% 1857°% 17.69° 18.34* 18.06 18.34 * 18.22 @

0174  +020 +0.182 a +0.267 +0.294

EE% 19.65  20.05 2051  20.68 19.67 19.91

+0.263 0314 +0.318 +0.673 +0.217 +0.155

ASH% 110"  1.20® 107° 1.20%® 1.13 e 1.252

+0.036  +0.040 +0.025 +0.061 +0.035 £0.043

A, b and c different Percentage within rows with similar superscripts are not
significantly different from each other, otherwise they differ significantly
(p0O0.05)

Concerning CP %, data mined pointed out to
significant differences among different experimental groups.
However, the control groups still madied higher (p<0.05)

CP % valuei.e. 18.57 %, but without significant differences
with different treated groups. Although, percgaof CP
content in lean tissues of different treated animals represent
18% on the average in male lanmdoged (1213) months and

an average 60 kg live body weight with 52 % dressing
percentage and 25 kg hot carcass weight . Ether extract of

lean tissues indicated insignificant differences among



different experimental groups and represents 20% of the lean
tissues at such age and fasted live body weight.

Ash contents of eye muscle (Table 10 & Fig Fhowed
significant differences among different experintal groups

and was as low (p<0.05) as 1.07 % for FL group and as high
(p<0.05) as 1.25% for R5 (Bent+FL). Such result may
indicate that utilization of (Bent + FL) led to increase the ash
contents of eye muscle indirectly. Different feed groups
including he control one showed an intermediate ash values.
However, ash content in lean tissues in such local crossbred
male lambs aged 123 months and 60 kg live body weight
contained 1.1 %.

As a general conclusionchemical composition of eye
muscle tissues ctmined on the average; 60% moisture
content, 18% CP, 20% EE and 1.1% ash. Utilization of
different growth promoters additives and bentonite to CFM
affected indirectly percentages of moisture, CP and ash
contents, but not EE valudslavomycinas growth prmoters
agent showed the lower (p<0.05) moisture and ash contents.
In contrast, the control group lambs showed the higher
(p<0.05) moisture and CP contents in percentages, while
different feed group recorded intermediate chemical

composition traits.
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SUMMARY AND CONCLUSION

This study was carried out at the animal production
experimental farm fothe faculty of agriculture, AAzhar
University, Assiut branch.

The aim of the present study was to evaluate both of
bentorite (Ben) and some growth promoters i.e. dry yeast
(DY) and flavomycin (FL) on malelambs performance and
carcass characteristics.

Thirty male local crossbred Ossimi x Barki lambs
averaging 27. 4 kg(rangingfrom 26.7 to 27. 95 kg initial
live body weigl) & 6-7 months oldvere randomly assigned
into six nutritional groups, each of 5 animals to receive one
of the following experimental rations
1-The control group was fed aoncentrate feed mixture
(CFM)+wheat StraiwS)ad lib+2 k g green berseem/h/ day
(basal diet ) control .

2 - The basal diet 2g (Dry yeast) / head /day ( R1)

3 -The basal diet ¥30 mg Flavomycin (FL) /h/day(R2)

4 - The basal diet +19Bent of the CFM (R3)

5-R (3) + 2gm DY /h/d (basal dietBent+DY) (R4)

6- R (3 + 30mg (FL)/nd. (basal diet Bent +FL) (R5)

The concentrate feed mixture provides 12.0% DCP and 60%
TDN, and ratios were being altered at biweekly intervals

according to the real changes in animals live body weight.



At the end of the study a digestibility trial wasnducted
using 3 animals/group. Samples of ruminal fluid were also
collected from the same animals at 0, 3 and 6 hours after
feeding to assess different ruminal measuremeatsPH,
TVF AN;js a-N doncéhtiaBions. Blood samples were
also collected fronthe Jugular vein of 3 animals /group to
assay total protein, albumin, globulin, total lipids, cholesterol
and liver enzymes .(i.e AST&ALT) in serum blood of the
experimental animals. By the end of the fattening study 3
fasted live animals were slaughteremhd dressed to
investigate different carcass characteristics and to determine
the chemical composition of animals lean tissues.
Experimental rations digestibility and its Nutritive values
were determined, while chemical analysis of different feed
stuffs anl residuals were determinefinimal performance in
terms of live body weight gain, feed intake, feed conversion
ratio, economic evaluation and carcass quality were also

investigated.



Results obtainedindicator the following:

1- Different experimental rations showed nearly similar
constitientson (DM basis %).i.e 93 % DM, 90% OM,14
16% CP,21% CF,4% EE,48.5%NFE and 10% ash on the
average .

2-Different experimental rations indicated insignificant
differences in DM, OM and NFE digestibility values.

3- Rations supplemented with different growth promoters
and bentonite showed higher (p<0.05) CP, CF and EE
digestibility values in compare with the control group. While,
the addition of bentonite to the rations increased (p<0.05)
EE digestibility values.

4 - The control group showed, in general the lower (p<0.05)
digestibility values in different feed nutrients.

5 - Different experimental rations showed insignificant
higher TDN and SE values in comparison with the control
ration .i.e. 6663% TDN and 449 % SEon average.

On the contrary, Different experimental rations showed
slightly higher (p<0.05) DCP values in compare with the
control group. However, addition of (bentonite) besides DY
and FL supplements led to improve DCP values
insignificantly in comparewith both of DY and FL rations.
The control groups recorded the lowest Nutritive values in
terms of TDN, SE and DCP.



6- Different supplemented rations showed higher (p<0.05)
ruminal PH values at different measuring times .i.e before
feeding ,3 and 6 houimost feeding .i.e ,being moresutral .
However, such rations showed higher (p<0.05) PH values on
average on compare with the control group.

7 - PH values showed in general higher (p<0.05) values at
0.0 time, and tended to decline (p<0.05), 3 hours after
feeding and showed higher (p<0.05) increase at 6 hours post
feeding, but lower (p<0.05) than the corresponding values at
0.0 time.

8- Values of ruminal NH3N (mg/100 ml) showed
insignificant concentration among different experimental
rations before feedin (13.32 mg /100 ml), including the
control one. However, it tended to increase (p<0.05) at 3
hours post feeding (23.07) and showed a lower (p<0.05)
decrease (17.32mg/100 ml) at 6 hours post feeding.

9 - A significant NH3N values were detected in ruminal
liquid of different experimental rations attbhd3 and 6 hours
post feeding. However, different supplemented rations
showed higher insignificant NHR values at both of 3 and 6
hours post feeding in compare with the control group; which
indicated the lows insignificant values at the different

measuring times.



10 - Supplemented rations with both of DY and FL showed
higher (p<0.05) insignificant NH8! values, while addition

of bentonite to the control rations improved insignificantly
NH3-N values in rumetiquor, except the FL group.

11 - As for TVFA's values in rumeniquor of different
experimental groups; showed lower (p<0.05) value before
feeding (8.45 meqg/100ml), then it tended to increase (p<0.05)
to 10.26 meq /100 ml at 3 hours after feeding andindec
(p<0.05) to (8.97 meqg/100ml) at 6 hours post feeding.

12 - Different supplemented rations showed higher (p<0.05)
TVFA's concentrations at 0.0 time in compare with the
control group, while addition of (bentonite ) besides DY and
FL increased insignifiantly TVFA's production at 0.0 time.
13-At both 3 and 6 hours post feeding different experimental
rations showed higher (p<0.05) insignificant TVFA's
production in comparison with the control group. While,
addition of bentonite to both of DY and FL imoped
insignificantly TVFA's production in rumen liquor of
experimental animals in both the two groups. However, the
control group showed, in general the lowest (p<0.05)
insignificant TVFA's values at the different measuring times.
14 -As for the effect of both of the two growth promoters
and addition of bentonite on serum blood constituents

concentration, showed insignificant differences among



different experimental groups in total protein , total lipids
,cholesterol % and also in both the two liveryenes (AST
and ALT) units /l . However, different serum blood
constituents were in the normal rangedbeep specie.

15 - Different experimental rations fed to local crossbred
male lambs had significant differences (p<0.05) among
groups in albumin, globuli and A/G ratios. However, FL
group (R2) showed the highest albumin value, but without
significant difference with different supplemented groups
and the control, except R5 (Bent + FL) which showed the
lowest (p<0.05), albumin value.

16 -Globulin (g / l) showed higher (p<0.05) values with
(Bent +FL) group, but without significant difference with the
control one. However, FL group (R2) recorded the lowest
(p<0.05) globulin value (3.312 g/l).

17 - Albumin to Globulin ratio differed (p<0.05) significantly
anong groups, while FL group recorded the highest (p<0.05)
A/G ratio (1.305), however the lowest globulin ratio (0.746)
was recorded with (R5) and when bentonite was added to the
control ration.

18 - As for the effect of experimental rations additives on
growth performance of local crossbred male lambs ; different

experimental groups showed insignificant differences among



groups in initial live body weight , final live body weight and
total gain in kg

However, different supplemented groups with or without
bentonite additives showed slightly higher insignificant final
live body weight, total body weight gain and average daily
gain. The control group showed in general, the lowest
insignificant (p<0.05) growth performance values in different
terms.

19 - Daily feed intake, however, differed (p<0.05) among
different experimental groups ifavour of the control one,
which recorded the highest (p<0.05) intake and in different
feed units i.e. DMI, 1600 g/h/d; TDNI, 0.962 g/h/d and SEI,
756 g/h/d, respectively. On ¢h contrary, different
supplemented groups showed insignificantly higher DCPI
values, but without significant difference with the control
group. Dry yeast group (R1) showed the highest DCPI
value(0.198 g/h/d ) and addition of bentonite to the control
ration improved DCPI value to(200 g/h/d) and the intake of
DCP showed a highest insignificant intake with bentonite
+DY (203 /g/h/d) .

20 - Feed conversion efficiency indicated significant
differences among the different experimental groups in
favour of the supplemented ones. Moreover, addition of

bentonite to rations supplemented with DY and FL additives



improved (p<0.05) the feed conversion ratio. On the
contrary, the control group showed the lowest (p<0.05) feed
conversion ratio (11.94 kg DMI, 7.179 kg NDand 5.642

kg SEI /kg gain). While Bent group (R3) recorded the best
feed conversion ratio in different feed intake terms .i.e.
(10.118 kg DMI, 6.412 kg TDNI and 5.056 kg SEI per kg
gain).

21-Feed conversion ratio in terms of DCPI /kg gain, showed
insignificant feed conversion ratio among groups, however
,the control group still recording the lowest insignificant
value ,while R5 (Bent +FL) showed the highest insignificant
DCPI value/kg gain .

22- Economic evaluation of experimental rations indicated
lowers feed costs /kg gain for different supplemented groups,
either with or without bentonite additiorinspite of the
higher feed cost /ton for the different supplemented rations.
However, R3 (Bent) showed the lowest feed cost /kg gain
(11.463 LE / kg gainyhile the control group recorded the
most expensive one (13.050 L£/kg gain). The net profit value
in LE /kg gain took a reverse direction to values of feed costs
/kg gain, since R3 showed the highest net profit value /kg
gain (4.536 L£ /kg gain), whileanimals of the control group
showed the lowest net profit value (2.86 /kg gain). And

in general, different supplemented rations with or without



Bent showed higheeconomic efficiency percentage values
in comparison with the control group, i.e. (1.4151, 1.53,
1.32 and 1.44 %) relative to the control group, in the same
order of treatments.

23 -The effect of bentonite and different growth promoters
showed insignificant  differences among  different
experimental groups in fasted live body weight, enipigy
weight and hot carcass weight in kg, however there were
significant differences among groups in dressing percentage
value in favour of ( Bent + DY) ,but without significant
differences with different supplemied groups and the
control one. Ration5(Bent +FL) recorded the lowest
(p<0.05) dressing percentage value (47.967%). Moreover,
both of the two FL groups (R2 and R5) showed lower
dressing percentage values in comparison with both of DY,
Bent, Bent +DY and the control group.

24 - Offal edible orgns weight was not influenced by (DY)
and (FL) supplements, either with or without (Bent) addition
to the control ration. Different offal organs however
represented almost constant percentage relative to the hot
carcass weight (7.5%) and didn't differ amaroups due to
ration supplements, animals fasted weight or animals hot

carcass weight.



25 -Weight of the forshouldes and hind quarters cuts was
not also influenced significantly due to rations supplements,
however the hind quarters cuts represetusut 7580% of

the foreshoulders weight .

26-Chemical composition of lean tissues indicated (p<0.05)
differences among differemxperimenthgroups in moisture

CP and ash contentlslowever,the control group showed the
highest (p<0.05) moisture (60.65%ind higher (p<0.05) CP
contents (18.57%), with the lowest (p<0.05) insignificant ash
(1.10%). Ether extract content of lean tissue didn't differ
significantly among groups due to rations supplements
However lean tissues of the slaughtered animals ,igespe

of ration additives and carcass characteristics , contained
showed in general 60% moisture, 18.5% CP, 20% EE and
1.1 ash,inspite of significance differences in moisture, CP
and ash contents of different groups.

General conclusion and recommendatia

1- On the light of the present results it could be concluded
that both of DY and FL increased (p<0.05) rations
digestibility and nutritive values and the increase was more
pronouncedwith bentonite addition, beside the two growth

promoters.



2- Both of DY and bentonite showed improved positive
influences on rumen liquorfeatures, animals growth
performances and feed conversion ratio.

Both the twoformer supplements led to increase CP contents
of the rations reducedfeed intake and maximize the net
profit value and economic efficiency of production

3- Different feed additives, especially DY and Bent showed,
in general higher growth  performances of the experimental
animals.

4- Blood parameters were not influenced by such additives
and experimental an@bs showed normal serum blood
constituentsivhich were in the normal ranges of the breed,
since animals didn'suffer from any harmful or negative
influences.

5- Although, there were significant differences among groups
in carcass characteristics and rleatissue chemical
composition, different feed additives didn't show any
negative influences on carcass quality and lean tissues
chemical composition.

6 - Flavomycin as a growth promoter showed inconsistent
influences on animal performance, irrespectivéfositive
influences on ration nutrients digestibility and on the light of
the present results, it was not recommended as a growth

promoter agent.



Recommendation:

Owing to the present results, it is recommended to add both
of dry yeast and bentonite teheep rations as growth
promoter agents. The positive effects of such additives in
improving rations digestibility, nutritive values, and animal
performance, favoured them as the meffecient ones from

an economic and nutritional point of view.

It was also recommended to evaluate such additives, but
with more variable ratios tattain the most optimum level
which may lead to the most economic efficiency returns ,
particularly with rations of lower palatably and lower

nutritive values.



REFERENCES

A.0.A.C.(1990 Official methods of analysis (1'%ed.) Association of
Official Agriculture Chemists.Washington. D.C.,U S A

Abd-EI-Baki,S.M.S,E.M.Hassona,S.M.BassunyandA.M.Aiad
(1992 Effect of adding tafla clay to ration containing high level
of urea on some ruminal parameters and growth perfromance
of lambs .International Conference on Manipulation of Rumen
Microorganisms,Alexandria, Egypt.SeptemberZ3)

(Abstract, 30) :39.

Abd- Elhakeem ,A.A.,A.K.l.,Abdel -Moty, F.M.R.El-Feel ad
M.Abu-Elawla(1998) Reproductive performance of buffalo
and Friesian calves as affected by flavomycin growth promoter
.Egypt .J.Anim. Prod ., 35(1):566.

Abd- El-Baki ,S.M., S.M. Bassuny, A.M. Aiad and E.M. Hassona
(200)) Clays in animal Nutrition.9n vitro adsorption of
ammonia by some local clays and using tafla clay in pelleted
complete feed containing urea for sheep. Egypt. J. Nutr. and
Feeds.( Special Issue ) 4:87 Proc. 8" Conf. Animal Nutr. ,

26 Oct., Kafr E Sheikh , Egypt.

Abdel-Hamid, A.M., E.l. Shehata and M. E. Ahmed (1999)
Physionutritional studies on pregnant and lactating goats fed
on rations differing in roughage /concentrate ratio at different
feeding levels and or not supplemented with bentonite :Effects
on the bled profile .J.Agric .Sci., Mansoura Univ.,24(9):4587.



Abdel-Khalek,A.E.,A.Z.Mehrez and E.A.Omar (2000)Effect of
yeast culture (Yea Sacc) on rumen activity, blood constituents
and growth of suckling Frisian cows. Proceeding of the
conference on Anim .ptb in the 21 Century Sakha, Kafr
El-Sheikh, (1820April).

Abdelmawla, S. M, D. M .A. EL-kerdawy and F.A.F.Salem
(1998productive performance and blood constituents of
lactating goats fed diets supplemented with sodium bentonite
.Egypt. J. Nutr. anddeds,1:53.

Abdullah,N., H .Hanita, Y.W.Ho,H .Kudo,S. Jalaludin and
M. lvan(1995)The effects of bentonite on rumen protozoa
population and rumen fluid characteristics of sheep fed palm
kernel cake. Asian Aust.J.Anim Sci. 8(3): (2294).

Abou- Akkada, A.R. and K .EI- Shazly (1964) Effect of absence of
ciliate protozoa from the rumen on microbial activity and
growth of lambs .Applied Microbiology, 12:384.

Abou-Ammou, F.M. and Hoda., M.ElI-Hosseiny (1999
Performance and carcasbaracteristicof lambs fed Bietonic
and bosporo as feed additives in summer and winter season's
.Egypt. J. Nutr. and Feeds, 2(special Issuep&7

Aitchison, E.M.,J.B.Rowe and G.S Rix (1986kffect of bentonite
clays on rumen fermentation and diet digestibility. Bro€ the
Nutr. Society of Austr. 11: (11114)






