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ABSTRACT 

ThiS study was carrfed out on 48 weaned ,nale lambs from 3 different ind.igenous 

Saudi Arabian sheep breeds iAwassL Najd/, and NaJdi crossbred) in a 3x2 factorial de" 

sign to evaluate the effect offeeding probiotics (BIO·NUfRA.· Direct Fed. Microbes. DFM) 

on grotvth perjorma.nce, carcass quality. senln] biochemical and hematologlcal parame­

ters, durmg fattening. futtening tumlJs were s/.aughtered at 6 months of age (45 Kgs 

average UlJe weigllt). 

The obtained rN;ults shotfJca that DFM increased weights (P<O.Oo) of Awasst lambs 

at 4 months {25.17 us. 22.67 kgs} and NaJdt crossbred at 5 • 6 months of age (32.75 

us. 27.6 &. 44.63 us, 41.4 KgsJ when compared with control ones. A l)erage daily gain of 

DFM·supplemented Nqjdi crossbred was subsequently n.oticed at 4 - 5 and 3 . $ month 
perilXts (0.33 us. 0,18 &. 0.32 vs. 0.28 kg!. Dilfereuccs in body confcnnaUon du.e DFM 

supplement were sign!fU:WltJor bodyiength in Awassi f56 1.15. 45 cm) and Nqjdi (61.S 

us. 49.5 em), and height in Nqjdi (74.67 us. 67 em.) as well as its crossbred (70,5 l)S. 

65.67 cm) when compared with their controL groups. 

Moreover. the results revealed that probl.otlcs have a positive effect on catal.SS Cllflr' 

actertstics, Awass( lambs had the highe.st dressing % (53.16%), while NqJdi control was 
the lowest (46,52%). On the average, DFM lambs super passed the control. ones 

(P<O.05) in. shoulder & forearm weight% (4.18 us, 3.74 %), Rack weiyht% (.'1.59 vs. 

3.2%), and luilJat weight % 18,78 1)5. $,11%), but decreased. pluck we(ght% {3.75 us. 

4.18%}. leg welght% (6.9 u.s. 7.3 %). and meat bone ratio (3.07 V5. 3.571. Genotype by 

DFM tntefaction was 0[50 elJident in Awass! shou.lder & forearm. weight%, tai! fat. 

wef.ght %, fW weight ':6, wld carcass length, as weU as Ncydi crossbred Pluck weight96. 

and leg weight %, 

Evaluation oj blood cetlul.ar elements and .serum biochemical analysis revealed no 
signUkant effect due to DF'M supplement, exceptlor monocytes and total protein. on the 

whole average (0.55 us. 0.92 x,lOJ/p.& 8.26 vs. 9.36 gldO, MeN and glucose in Nqjdi 
£7.55 us. 8.01'9 & 69.98 l)S. 94.65 mgldl), MCHC in Awasst {28.3 us. 26.97 gJdl), ana 
gif.1OO5e compared to control groups, It would be concluded that DFM may be more 
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economically benefl.C1nl Jor the sheep breeders and the increased meal produced locatly 

can help reduce the needJor sheep importing/rom abroad. 

I{ey words: Probiotics, sheep. growth, carcass, hemogram, serum biochemical traits 

,. This research prqject has been fmanci/1l1y supported. by Deanship ;:if Scientific Re" 

search. King Fal.<:;a/ University 

INTRODUCTION 
Lamb growth and development Is affected 

by Its genetic makeup (E1~Ba.rody et aI., 

2002), and environment particularly feed1ng 

practJces and growth promoters (Andrlghitto 
et aI •• 1993; Ahd Ei·AtJ et aI .• 2(02). Breed­
ing effect has shown lo bc beneficial for com, 
merclal lamb production and the Inco-rpora­
tlon of a live culture tn lamb raUon Is 
relatively recent, and El-Shamaa (2002} 
found them promising. 

One of the best feed addItives not only for 
sheep ration but also for all rumInant rations 
Is the probtotics or DIrect Fed Microbial 
(DfMl. whIch are viable microbial cultures 
and enzyme preparations that benellclally af­
reet the animal by improvIng its intestinal mt~ 
croblal balance (Fuller 1989). Morem.'cr. rna·· 
ntputatiog rumen digestion system through 
the addition of DFM and a fibrolyUc enzymes 
to rumInant rations so as to enhance cellu­
lose d!gesUon and improve the animai perfor­

mance had been investigated and doeument~ 
ed by Noeek. et aI. (2003), Haddad and 
Goussous (2001S). fadel Elsaeed it Abusam~ 
ra (2007). lolng (2007) and MU83-. et aI. 

(2009). 

DF'M ha"''C been shown to Increase the feed 
effiCiency and dally galn In feedlot cattle and 
improve health and perronnancc of young 
calves (Krehblel et aL 20(3). Jay:aha1. et aI. 

Mansoura. Vet. Met!. J. 

(2008) presumed that DFM supplements Im­
proved the animal production perfonnanec. 
Increased body weight. average daUy gain. 
body length. height. and heart girth or probi­
oUe supplemented kids more than control 
groups. In addIUon. USDA report (200B) Indi­
cated that DFM feed containing vlable nntwal 
occu n'ing mIcroorganisms improved calves av­
erage dally gain up to 20<r0. 

There are many types of bacterial DFM 
With the most known ones are preparations 
which containing Lactobacillus straIns, Ba­
cillus subtiUs NATO, AlIletn. hydrolytic en· 
zymes and ginseng extract tEI-Ashry et a1., 

1994 and Ashraf. et aI,. 1999), However. 
their effect on performance depends upon sev~ 
era] factors and their real mode of action Is 
stili unknown tn sheep fattening and need 
further 1nvestigaHons in orner to elarify their 
effect on grov.'th, carcass and blood parame­
ters. 

On the other hand, DFM research has been 
In general carned out under temperate condl· 

, tians on wool large frame sheep breeds. and 
Its effect on Saudi Arabia sheep breeds under 
tropical condItions has been pOOrly ap­
proache<L Therefore. the obJecuve of the pro~ 
posed study was to evaluate the effects or 
feeding problotics {Direct Fed Microbial} on 
the growth, carcass quaHty. and serum bIo­
chemical & hematological parameters of Sau-
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dl Arabia lambs from three different indige­

nous sheep breeds during fattening. 

MATERlALAND METHODS 
This research projeel (finanCially supported 

by Deanship of Scientific ResearchJ was con~ 
dueled to assess the growth performance. car­

cass and blood parameters of Saudi Arabia 
lambs supplemented With problot1c microbial 
-culture at the Agriculture and Veterinary 
TrainIng and Research StaUon of King Falsal 

UniversIty in AI-Massa. 

Experimental Sheep and Houslng: 

48 recently weaned mate lambs (average 
wetght 19.5 ± 0.5 kgs.), from indigenous Sau­
dl Arabia Sheep breeds, namely Awassl fAl. 
NaJedl {Nj and NaJdi crossbred (NC) were ran­

domly selected (physically and clinically 

healthy) and purchased from Al-Khaldia Farm 

at Riyadh. 8 Lambs from each breed were 
housed in aluminum shaded and fenced pen 
(4x4 m2) suppUed with water trough and feed 

89 

bunks, In the first day all lamhs were vacci· 

nated against hemorrhagic septicemia and 

pneumonia with a Uve tissue culture V'dcclnc, 

Injected 'N1th a brQad spectrum antibiotic & 

Ivomac and drenched a broad speetrum an­

thelmintic (as rCL'Ommended by the manurac~ 
turing company) (El-Sammani et aI,. 199Zl. 

Ration and Experimental Viet; 
Each breed group lambs were ear tagged 

and adapted t.o the contrQI ration for 2 weeks, 

then assigned randomly to either control or 

experimental fattening ration rrable 1) for 3 

months. Treated group were fed on the same 
control ration \\-'ith the inclusion of 0.07% 

SlO-NtrrRA !active fermentation problotic, 
AMEeO-BIOS & CO} BIO·NUTRA consists in a 

proprletaJy blend of Saccharomyces Ccrevlsa.e 

strains and Kluyveromyces Fragllis multl 
spores strain of yeast. and LactobacHIus (Ba­

cillus SubtUlus), AspergUlus oryzae fermented 

and reinforced digestive enzymes (Amylase, 
Protease, Cellulase. Lipase). 

Table 1: Fattening lamb ration for both control and treated groups, 

"" 
F€H3d Ingredlent9 I Control Treated 

i 
Yellow Com 

, 
30 30 

'-, ,-~-.-.. - ' 

Barley grain 51.15 50.08 
, 

SoYbfJ-.n meal (48%) 7 , 7 

UmeStone 

I 
2,25 I 2.25 

Sail 0,' 
, o.s 

, 

Minerai & Vit. Premix 0, , 0, , 
, 

Moiasae9 3 3.0 
, 

Blo-Nutra 0.01 . 
Total 100.0 100.0 

Total protein = 13-%. Crude Fat .. 2.5%, CrLJde FIber'" 6%, 
Ca =1%, Ph" 0.6% TON = 80% 

Mansoura, Vet, Meet, J. 
(National Feed Company FEEDeD, Riyadh) 

, 

, , , 
, 

.,- , 

, 
,~-, , 

, 
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Lambs of each group were fed 14% of body 
weight. NRC. 1985) twice du11y (half quantlty) 

at 8 am and 3 pm with free aceess to for­
age (offered once daily) and clean fresh wa­

ter. Salt roek Hcks with higher content of cop­

per to avoid its deficiency as recommended by 
El...sammalll et al. (1992). 

Data Collection: 
Body Weights and body dimensions wIll be 

recorded monthly throughout the fattening 
period which lasted for () months. The meas­

urements Will be as follows: 

• Body weight (kg), recorded every 4 weeks 

on early morning {empty stomached 

lambs), 

- Average daily gain (ADG} was calculated 
as the difference between two succes­

sive wetghts divl.ded by the Ume period 
{days). 

~ Relative growth rate was calculated ac­

cording to Broody (1945) as the follow­

Ing fonnuia: 

RGR% = lOO(W2 - WI) 1/2 IW2+WI) 

Where WI and W2 arc body weights at the 

beginning and the end of a period 

Carcass quality and Body Conformation: 
At the end of the experiment, 3 lambs from 

each group were randomly chosen and 

slaughtered (El-sammani et ai .• 19(2). Live 

body weight, and body conformation were re­

corded before slaughtcting. 
~ Body length (em): the distance between 

poInts of shoulders to pin bone. 
~ Height at %illiers {em): the vertical dis­

tance from pOint of v.1thers to the 
ground. 

~ Chest girth: the circumference of the 

chest just behtnd the shoulder. 

Mansounl, Vet. Med. J. 

90 

• Hlp v.;dth (em):Tuber coxae distance: the 

length between the two pOints of hips. 

. Length of eannon bone iem): the length 

from below the knee to the polnt of fet" 
lock. 

Hot carcass weights, lengths, girth (chest 
. and leg). organ weights {head, feel skin. ali· 

mentary. tests. kidneys, spleen, pluek (tra­

chea. lung, liver, heart), meat and hones (left 
half of the carcass), and tall fats) as well as 

their relative weights Will be recorded, 

Blood samples : 

Two types of blood samples Viere obtained 

from each lamb before slaughtering through 

Jugular vein puncLul'e, 

AI 'll1e first blood samples were obtained in 
vaccutalner tubes with EDTA as antlcoagu· 
lant and werc uscd for carrying out hemo­
gram or eomplete blood count (CBC~ by USIng 

the electronic cell counter (UDlHEM-UDI). 

These parameters included.: 

Total erythrocytic count (RBCs). Hemoglo­

bin concentration (Hbl. Packed cell Volume 
fPCV. HCTI, Total leucocytic count (WBCs), 

Erythrocytie Indices includIng (MCV, MCH, 

MCHq, Dtfferentlalleucocytle count (monocy· 
tes, Jymphocytes, granUlocytes; on a stained 

blood film using Giemsa stain {Coles. 19861. 

Bl The second blood samples were ob· 

ta1ned In platn vaccutainer tubes and used for 
obtaining serum for blochemJcal analysis of 
the selected paraineters. These blood samples 
wtH be allowed to dot in room temperature fat 

1·2 hours the \Yin be centrifuged at 3000 rpm 
for 30 minutes. Only elear and non~ 

Vol. Xl. No.1. 2009 

Mandour: M. A.; et ul ... 

Lambs of each group were fed 14% of body 
weight. NRC. 1985) twice du11y (half quantlty) 

at 8 am and 3 pm with free aceess to for­
age (offered once daily) and clean fresh wa­

ter. Salt roek Hcks with higher content of cop­

per to avoid its deficiency as recommended by 
El...sammalll et al. (1992). 

Data Collection: 
Body Weights and body dimensions wIll be 

recorded monthly throughout the fattening 
period which lasted for () months. The meas­

urements Will be as follows: 

• Body weight (kg), recorded every 4 weeks 

on early morning {empty stomached 

lambs), 

- Average daily gain (ADG} was calculated 
as the difference between two succes­

sive wetghts divl.ded by the Ume period 
{days). 

~ Relative growth rate was calculated ac­

cording to Broody (1945) as the follow­

Ing fonnuia: 

RGR% = lOO(W2 - WI) 1/2 IW2+WI) 

Where WI and W2 arc body weights at the 

beginning and the end of a period 

Carcass quality and Body Conformation: 
At the end of the experiment, 3 lambs from 

each group were randomly chosen and 

slaughtered (El-sammani et ai .• 19(2). Live 

body weight, and body conformation were re­

corded before slaughtcting. 
~ Body length (em): the distance between 

poInts of shoulders to pin bone. 
~ Height at %illiers {em): the vertical dis­

tance from pOint of v.1thers to the 
ground. 

~ Chest girth: the circumference of the 

chest just behtnd the shoulder. 

Mansounl, Vet. Med. J. 

90 

• Hlp v.;dth (em):Tuber coxae distance: the 

length between the two pOints of hips. 

. Length of eannon bone iem): the length 

from below the knee to the polnt of fet" 
lock. 

Hot carcass weights, lengths, girth (chest 
. and leg). organ weights {head, feel skin. ali· 

mentary. tests. kidneys, spleen, pluek (tra­

chea. lung, liver, heart), meat and hones (left 
half of the carcass), and tall fats) as well as 

their relative weights Will be recorded, 

Blood samples : 

Two types of blood samples Viere obtained 

from each lamb before slaughtering through 

Jugular vein puncLul'e, 

AI 'll1e first blood samples were obtained in 
vaccutalner tubes with EDTA as antlcoagu· 
lant and werc uscd for carrying out hemo­
gram or eomplete blood count (CBC~ by USIng 

the electronic cell counter (UDlHEM-UDI). 

These parameters included.: 

Total erythrocytic count (RBCs). Hemoglo­

bin concentration (Hbl. Packed cell Volume 
fPCV. HCTI, Total leucocytic count (WBCs), 

Erythrocytie Indices includIng (MCV, MCH, 

MCHq, Dtfferentlalleucocytle count (monocy· 
tes, Jymphocytes, granUlocytes; on a stained 

blood film using Giemsa stain {Coles. 19861. 

Bl The second blood samples were ob· 

ta1ned In platn vaccutainer tubes and used for 
obtaining serum for blochemJcal analysis of 
the selected paraineters. These blood samples 
wtH be allowed to dot in room temperature fat 

1·2 hours the \Yin be centrifuged at 3000 rpm 
for 30 minutes. Only elear and non~ 

Vol. Xl. No.1. 2009 



Mandour; M. A.; et at.. 

hemolysed serum will be obtained and kept 
frozen until used for biochemical analysis of 

the selected I>arameters (Coles, 1986)' The 
biochemical parameters of the blood sera 
samples Included: 

Caldum, Phosphorus, Magnesium. Total 
proteins, Albumin, Cholesterol. Glucose. 
Blood urea nItrogen, creatinIne, and Liver en· 
zymes (AS!' & AL1l . 

The concentrations of the selected bio· 
chemtcal parameters were mea,sured calori­

metrically With auto analyzer (ElUpse-UOI) 

mach1ne. using commerelally available test 
kits (Zal<. 1958). 

Statistieal analyses : 
Data were analyzed by the Ceneral Lin­

ear Model (eLM) procedure (BAS, Institute. 
Inc. 2(02). The Least Square Mean (LSM) + 
standard errors wm be calculated and test­
ed lor significance usIng the <Of," test. 
Moreover. are sIne transformation wlll be 

done to percentage data (Steel and Tonie. 
1980). 

Data will be analyzed by adapting the 

foUowtng models: 
Yjj =:~ ... G1+Tij+Eij 

Ytj ls an observed value of the dependant 

vanable. 
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mon to all observations, 

e l is an effect due to Hh genotype (sheep 
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T1J Effect of the Jth treatment within the 
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{22.S7 ± 1.76, 27.6:t LO,3. 41.4 ± 1.17 kg. re· 

spectivelyJ. A finding that agree WIth {Rust et 
at (2000) who found that bacterial (DFMJ hn· 

proved body Weights and feed efficiency in 
feedlot cattle and calves, A simIlar trend was 

observed by Jayabal et al. (ZOOS) while feed­
ing probloUe to goat kids, 

Moreover. average daily gain (ADe) and 
HeR of DFM supplemented Najdl crossbred 
was subsequently noticed !P<0.05J at 4 . 5 
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(0.33 vs. 0.18 kg & 35.29 VS. 21.49%). The 

same genotype gained more .... "Cight on daily 
avera.ge at 3 - 6 month 10.32 vs. 0.28 kg). 
Fath·A1lab (2006) r(.'Corded that bJogen sup­
plC'mented crossbred lambs grew at a Signifi­

cant faster rate 10.36 ± 005 kg/day) than did 
non supplemented control group (0.243 ± 
0,04 kg/duy) between the 2nd and 4th weeks 
after treatment and had higher RCR rrom the 

8th - 10th weeks of his experiment (15, I 4 VB, 

12.29%). 

Hematologtcal and Serum Biochemical 
Analyses: Lea.sl squares meanS ± standard 
errors (SE) for the effect of problotlCS (DFM) 
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on hematological and serum biochemical 
analyses of dlITerent sheep breeds are pre­
sented In Tables 3 &. 4. DFM supplement did 
not Induce any sIgntfieant dIfferences In blood 
cellular elements on the whole average in 
comparison with the no supplemented ones 
[fable 3). except for monocyte counts (P<O.05) 
(0.55.± 0.12 vs, 0.92 ± 0.15 x103). A finding 
that agree with Fath Allah (2006l while work­
Ing on Biogen on BarkI sheep. but dIsagree 
with Ahdel Kha1ek et aI. (2000) whtle work~ 
lug on Lado Sace and Metwally ct aI. (2002) 
after the addition of Yea.~t culture supplement 
to ruminant dlet:.'>, 

Cenotype by DFM supplement interaction 
was noticed (P<0,05) In NaJd1 crossbred RBCS 
counts which were the highest (t8,61 x 106 / 

ull. but the lowest in AWassi lambs (15.62 x 

106 I ull. Similar results were obtaIned for 
RBCS count Increase by Lacto Sacc supple­
ment (Kovac. ct al., 1998) and yeast culture 
tAbdcl Gawad et aI., 2002}. On the contrary, 
NCHC was the hJghest in Awassl lambs (28.3 
± 0.62 gldl) and the lowest In NaJdi crossbred 
{25.54 ± 0.42 g/d!). Moreover, DFM supple­
ment decreased MCH of NaJdi lambs (7.55 ± 
0,15 pg) when eompared with their control 

group (8,5± 0,18 pg), A finding that would be 
due to copper deficIency as being postulated 
by Coles (1986) aDd Neilsen (2004) who ex­
plained the role of copper and provJSlon of 
iron for hemoglobin synthesis. 

Neither om supplement nor sheep geno­
type Indueed stgnJficant effects on serum bio­
ehemlcal picture. except for total proteIn on 
the whole average of sheep breeds as DFM de~ 
creased its COncentration (8.3 ± 0,22 g/dl) in 
eomparlson with the control one (9.33 ± 0.93 
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g/dl). SImilar Indications were recorded by El~ 
. Mlny et at. (2001) and EI-Shamaa (2002). 

after the addition of yeast culture to ruminant 
dIets. 

Although DFM supplement sIgnificantly de­
creased glucose level of Najdi lambs (60.9B ± 

3.98 mg/dl) relative to theIr non PFM supple~ 

ment group (94.65 ± 7.75 mg/dl), It Inereased 
NaJdi erossbred Jamb cholesterol level (50.18 
± 3,$4 mg/dl) more than both NaJdl (40.7 ± 
1.23mg/dl) and Awassi {42.68 ± 5.92 mgJdl} 

DFM supplement lambs (Table 4). These nnd~ 
Ings agree w1th Men et aI. (1998) and El­

Barody ct ai, (2002) who deduced signIficant 
dUTerenees In eholesterollevels between sheep 
breeds but disagree with Ahdcl Gawad et aI. 
(20(2) who reported an increase In serum 

glucose levels 1n male kid goats supplemented 
'w1th yeast culture more than control ones 
(P<O.05). 

Body and Careass Measurements: The ef­
fects of DFM supplements to different sheep 
breeds on body and earcass measurements 
are listed in Table 5. On the whole average, 
regardless of fattened lamb breed, DFM sup­
plementaUon 1ncreased body length. height at 
the withers. and cannon girth (56,13 ± 
2.45,68,88 ± 2.26. and 9.25 ± 0.31 cm) more 

than the non supplemented ones (4S.17 ± 
1.84, 65.56 ± 0.69, and 7.83 ± 0.2 em, re" 
speetively). 

The same trend was noticed, withIn sheep 
genotype. feeding DFM increased NaJdl lambs 
body length i23.9%) and height U 1.5%). 

. Awassl lambs height (24.5%), carcass length 
{13,7%), and carcass leg length (12.5%). and 
NaJdl crossbred lambs height (7.9%) and car-
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cass leg length t~ 8.8%) more than their con"e­

spondlng coatrol groups. MOreover, DFM sup­

plements increased body length {51 .33 ± 0.61 
em), and heIght. (74.33 ± 0.33 em) o( NaJd! fat­

tened lambs to the maxlmum compared to the 
other 2 genotypes. 

Carcass Quality TraIts: The effect of DFM 

,addtUon to the raUon of different sheep 
breeds on eareass quality tral.ts are presented 

In Table 6. Feeding DFM regardless of the 
sheep breed Incteased shoulder and forearm. 
Rack, and tail (at weight % (11,8, 12.2. and 

35.8%) more than non supplemented ones. 

but decreased leg weight% (6.4%) and meat to 
bone ratio (16,3%). Genotype by feed supple­
ment Interaction maxImized Awassl lambs 

dresstng weight % (53.16%). head welght % 

{7.14%). and ta11 (at weight % (8.18%) more 

thau other sheep breed groups as well as con~ 
trol ones (Table 6), but Najdl Crossbred fat~ 

tening lambs had the least slaughter weight 
(40,35 ± 2,85 kg) iP<O,05), 

The observed changes In body measure­

ments due to feeding DFM were also no­
ticed by hth Allah {2006} who found that 

Biogen treated Harkl sheep had greatcr 

Mal'lSOUru. Vet. Mcd. J. 
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body length (65,05 vs, 62.8 cml. height !6L9 

vs. 59.9 em) and cannon girth {9.13 vs. 

8.55 em) compared to the non treated 
group. In addlUon. Jayabal et al. (2008) re~ 

corded that all t.ody measurements of 

probiotics (cd kId goats mnal body length. 

height at withers, and heart gh'!h) dlflcrcd 

Significantly from their con·espondln.g C'Oll­

trol groups. Although, Musa et at {2009} 

polnted that probJotics enhanced meal quan­

tity flncreased carcass output} and quamy, 
Whitley et al. [2008} indicated that carcass 

weight. weight of fabrIcated culs (shoulder. 
lotn, leg. rack. shank, as well as carcass 

length and leg circumference were (lot tnnu· 
eneed (1'>0.05) by probioucs supplementation 

to meat goats. 

The dccreased meat to bone ratio and in h 

creased tall fat % disagree v.ith the findings of 
Aerts et aI. {1994, who found that supple­
mentation of living yeast significantly in­

creased meat % in the carcass and the fat %. 

It would be concluded that Dr~M may be more 

economically beneficial for the sheep breeders 

and the in<Tea$cd meat produced 10caUy can 

help reduce the nel!d for sheep importing from 

abroad. 
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Table 2: Least squares means t standard errors (SE) for the effact of probiotic {OFM} on 

AVERAGEtSE 
TRAIT , 

~ =r.:P·ROBIOTIC ~26"3'3~' 5.2-··-9"·;;-'-.---,26=-.'3' .. 2.09 aio:~, ..• 32.7'.3.19 ex I, ~.4<. 2.13 ,..J 
'4 ""'''''U....< . ~ ~ ~ - I 

RGR i CONTROL: 21.11:tO.64" 2iisai2:g;r ax _ I 30.25t5.39.~._,G41fu.64·~ 

r;;5';;;;"~'-PROBIOTIC :'-12~:e~ 1 2S',S9t 2.31 6x r~' 35.29± 3.24ti£-·i 2G,90t'-2.64 a .J 
F.~~.I~~G~~:~~-.j 29.21±5.64 n t 21.49±4,1S*Y I 23.33:t:2.90~ 

r 5-6 mt'>r!th I PROSIOTIC 3S.02± 4.31 h 7.4614.26 ax I 3G,SOi 3.44 ax I 31.86± 2,42 II 
~~.L...9Q~TR9L 3S.06± 4.87 Q 2S.07t 6.58 n r40,Q1± 4.98 1\1; L_~~.!l!i.!~. __ , 
!3=6 month ' PR(iBioT·ICT'-7i~Q6j; 4.22 IX 78.821 2.41 ~J "92.06t~4.2S-1»' 82.61t 2,511\ 

RGR CONTROL 14.62±3miix 7§:§Jf 3.30 n SS.SOt 4.57 u 79.87i 2,73 a 

Weight = Body weight RGR = Relative Growth Rate 
.1-( differenlletters between sheep breeds within treatment (raw) arc significant (P<G.OS) 
1- 'i different letters between treatment (column) within sbeep breed are significant (1'<0.05) 
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Table 3: Least squares means t standard errors (SE) for the effect of probiotic tOfM) on 
Hematological (Blood cellular elements) characters of different sheop breeds. 

LYMPH 
X10l 

95 

Hoe PROBIOTlC 12,45± a.so u 1 12.43±O.24 u 13.961 1.12 ~ Q94±O.42" 

e-~9~~~I~~~C~O~N~T~R~O~L~--~~2~7~~5"'-~~'~93~'=O=.~3=2~"~~==~'2=.~5.='=O=.~71~"==~~12.64±Q,3~ , 
t!lC~",,%,-+-,~~~Orf~-K~~~ I m3!l!!!j,54.::=+~.---E!~1± ~~. -; ~.49,10± 1,~~! 

CONTROL.--L 45,87± 1.27 ~L~ 48.0~3± ~.10 ·.~_.49:Q~ 2 .. 33 ·~~_47.!!~t 1-.:~ _ 

_ ~ __ ~. .YRQ~lql!C f·28.S0t O~,81u-~19.0Q.~ o.~ii~=+~~·29.43± O~O ai: ! 29,1)0:1: O.~~ 
.£~~f~~qJ:._~ _~~~}~J~~_5 u ~. __ ~.~50~J.19.~-,-~.60± 1};O ~_~-,-_~~!.~± O~~2 • I 

M~~ I Pc~=~]E-tr;-:-~r=r1f~::E:f=-1~~~1=r~~~~9 
MCHC PROBlortC li~. 23.31 0.62 ~:=J_~.z6.1; 0.58 b~ I~ 25.5:t a.4~ b. 1 26.5! 0.39" i 

~dl I _CON!R9L _ 27,otO.52 n=:J 27.0±O.60'~ _ 25,6:tO.&3 u 26.4%0.39" 1 
HGB=Hemogtobln HeT (PCV) %::1 Packed cell volume MCV';;Mean (:c'rpUSCIe volume-'-'-'~' 
MCH'" Mean cnrpuscle bem{lglob-in MCHC = Melin corpuscle hemoglobin concenlmUon 
1-< different letters bdwtWn sbeep breeds within treatment (raw) un; significant (P<O.05) 
l-), different leHet"$ between treatment (eolumn) within sheep breed are significant (P<O.05) 
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_ ~ __ ~. .YRQ~lql!C f·28.S0t O~,81u-~19.0Q.~ o.~ii~=+~~·29.43± O~O ai: ! 29,1)0:1: O.~~ 
.£~~f~~qJ:._~ _~~~}~J~~_5 u ~. __ ~.~50~J.19.~-,-~.60± 1};O ~_~-,-_~~!.~± O~~2 • I 

M~~ I Pc~=~]E-tr;-:-~r=r1f~::E:f=-1~~~1=r~~~~9 
MCHC PROBlortC li~. 23.31 0.62 ~:=J_~.z6.1; 0.58 b~ I~ 25.5:t a.4~ b. 1 26.5! 0.39" i 

~dl I _CON!R9L _ 27,otO.52 n=:J 27.0±O.60'~ _ 25,6:tO.&3 u 26.4%0.39" 1 
HGB=Hemogtobln HeT (PCV) %::1 Packed cell volume MCV';;Mean (:c'rpUSCIe volume-'-'-'~' 
MCH'" Mean cnrpuscle bem{lglob-in MCHC = Melin corpuscle hemoglobin concenlmUon 
1-< different letters bdwtWn sbeep breeds within treatment (raw) un; significant (P<O.05) 
l-), different leHet"$ between treatment (eolumn) within sheep breed are significant (P<O.05) 
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Table 5: l.eaat sqUGfG& means ± standard errors ISS) for th" "ffeet of problotic (DFM) on 
Body and earcau measuremGnbS {em) of dlffGrent shGap breGds. 

97 

I , 
. I . : IIIAJDI 

I TRAIT 
i I 

@I 
MeantSE Mean ±SE Me.n± SE '>s. ' 

, BODY 
I 

! 

I~ODY '3.51 " 1 ).67 ' ~ii' , 56.13t lAS' 
I I ,1.73 'r 1 : 5.48·r 1 '0. In 1 1.84' 

WITHER I 62~ '~~ 7~ 3.50 ., i 68.58± 2.26 ' 
1 i 84. ,,, 1 . 65. , 0.33 ~ 1 '0.69 ' 

HIP 1 I ' 3~~1.53 1 : 2.60" , 2.50 , 3G.38± 1.27 ' 
1 1 39. : 0.68 " 1 : 0.81 " , 2.89 :1 36.17t.l.14 ' 

~~~ 
, i '.69 " ~u ... 78.00t1%" 72.5Ot 6.29' 

1 I '1.52' ' 

CANON I 1 ," 9.33t 0.67" J I ~ i 

1 ! " I" 1 
I 

CANON 1 1 i : 2.00" 1 '1.00" J lS.SOt 0.82' ' 

i 1 : 1.44" J ' ." : 0.87- 1 : 1.46' I 
CARCASS , 1 ~ 67~" 12Q;13t1.29' i 

L 

, 

1 1 1 ," 1 . :0.8S" 1 '2,57' i 

LEG , : 1.00" 
:~ '0.'" 1 ,0.90' i 

1 ." 1 : 1M" 1 '2.37 ' 

I I , : 0.33 .. 1 72.33.0.85 ,~ ,1.() ,G! 1 71.25% 0.62' 
1 :2.02" 1 '0.17 ).0 1 71.44.0.77' 

LEG 1 I : 1.33" 1 : 0.67" '1.50 .. 
I~ 1 'US" 1 : 1.44" ,a.93 

• -t different tetters between sbeep breeds within tf'eatment (raw) are significant (P<O.05) 
l-, different letters between treatment (column) within sheep breed lire significant {P<D.05) 
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Table 6: Least squaree means t standard errors (SE) for the effect of probiotic IDFM) on 
[ ~",... characterisHo. of diffefent ShasD b .... d~~~, __ ~, ___ ~ ,_ 

, ,AWASSI NAJDI NAJDI' , 
TRAIT L BREED I CROSSBRED J J<VERAGE to. I 

~E~TME.~.Mean:l::S'E Mean±SE fr!"n~SE i ~ 

: SLAUGHTER i PROBIOTIC I 4T.I3± 1.96 u " 48.67± 0.33 "-140,35>2.85" '46.01. 1.5~_:-

I WEIGHT=TI='KG~}'~ '~C~ONTR~~OL~:;,: '~4~5.~53~<~1~.7~5~U;'::: '~4~9.00± 1.15" I 44'=6O:t~' ~0~.1~0~"~~~4is.~71~<~0~·90~'1 
CORESSING 1 PRoomlC 53.1S.0.96 "-I 41.2itt 2.2il"'I48~ 4.79 ,,;~ 49-8711.56,~_ 
:. WEl!itlT% I CONTROL , 48-1;'4.2113" , 46-52± 0.20" 148.,~~l!0,,"3f-2_"_l.I..!4S!,,,,.04,,!'~0.,,,83~'-j 

l'-~H-EA-il~:-PROBIOTlC I 7,14' 0.33 "-'''5:-:.GG='-=-0.C:13'''''''''l-r-ti'i6± 0-28 E' TS:SSio.23' 1 
WEIGHT% , CONTROL I a.5atO.28" , 5,86±0.29" I, 8,51%0,10" '6..33±0.16"j 

1-- SKiN 'PROSIOTlC I 10.92> 0.15" r 9.07± 0.43 "~~1f-",,8.54± 0.26 " T 9.53. 0.48 ' 1 
WEJGtIT% r CONTROL" 13.18tO.89'" 7.95±0.81'" 9.8710.<10" - I 10.3310.82' I 

1 

PLUCK 'PROBlOTlC '.4.01tO.41'" , 4.21.0.14" ,4.76.0.22" 4.29.0.18· . ..., 
WEIGHT% ! CONTROL I 4.42± 0.16 '" I 4.2at 0.01 .. , 5.5S' 0.31 "" 4.7S' 0.23' , 

NECK 
! WEIGHT% 
I 

f_P",R"OB"""IO""TIC"'--t-"4",.0~0",±",0.",50"-'w·_-I-,,,,3.,,,5O±=0,,-,.1,,,8~"rl'l-- ~3.~51::,<,-,0;::.3"7"'''''-I'-:3",,.8~st::0~.20~·:--i' 
l COlfm01.,. j 3.22i:O.05.tk 3.45±O.33 u 1_ 3.7~O._141X 13.46:1:0.13' 

SHOULDER 
WEIGHl"% 

CHUCK 'PROStOTIC' 
WEJGHl"% , CONTROL. 

4.06± 0.16 u , 

3.41:t 0.11 ty 

6.7st 0.31" I 
6.6~O~13u 

4.35< 0.15" l 
3.54± 0.35 IIY -I 

6.46± 0.68 III 

4.18tO.09 • 
4.26t 0.03 " , 3.14tD.17· 

7.06. O.I:~3'o";:-..l..' -,6~.8~9!'t~O~.1~2.' • .J 
7.13t:O.ris lll ,6.75±0.23' 

~CK 1 PROBI01"iC , 3.16U.22" ' 3.46±O.22" :' 3.51tO.31"· t' 3.59±O.13'·~ 
'WEIGHT% , CONTROL , 3.290 0.08 .. , 3.21t 0.13 " i 3.0900.21 u 3.200 0.08 'I 

I LOIN 'f-'P",R"O"BI",OC!.TIC"'-r<3",.~3at~0",.3",2:""~_I-' ....,3."3at,,....0.20" 1 3.45>0.26" '3.4U 0.13 :.~ 
: WEIGHT"!.. CONTROL 2.68± 0,10 lUi 5,01:t 2.09 u a,7St: 0.06 u 3.4B± O,?1_~_ 

r= LEG' . ·PRQBIOTlC+-,6~.7~8!,±~O",.37!!''';-f-.,7~.~19~<~O!!<.28:;.H +--_6~.67~tj,!0~.2'f.7,,"c-l+ I. 6.so'to.li;::: 
I WEIGHT% CONTROL 6.290 0.11" I 7.83t 0.16 "'-T 7.9000.07" 7.34.0.27 ' 

I ~EA T BONE ;.1 .!:PR",:"OB=t:!O,!,TI",C+_37.3~6±~0:::.0,;7 ... u,-If-..2~.~90:t~0,,".1~4,," .. I+-~2.~99~±,-,0!",.3~9c.";;-_'+-~3.~01!:,.,-,0~.1~2:'·-j 
. BATIO I CONTROL , 4.59.0.4'" , 3.0400.42" 3.0ato.l'" l 3.57.0.31' 

II - t different letters between sheep breeds witbin tTefltruen! (raw) are 5igni1iCllot (p<O.OS) 
1-Y different leiters: between treatment (column) within sbeep breed arc Significant (P<O.OS} 
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l'-~H-EA-il~:-PROBIOTlC I 7,14' 0.33 "-'''5:-:.99=''''0.-::13'''''''''1-'---6-:65% 0-28 E' TS:SSio.23' 1 
WEIGHT% , CONTROL I G,SatO.2a" 1 5,85%0.29" I, a,51%O,10" '6..33±0.16"j 
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! WEIGHT% 
I 

f_P",R"OB"""IO",TIC"'--t-'14",.0~0",±",0.",50,-'w·_1-1",3.",5O±=0"-,.1,,,8~"rl'l-- ~3.~51::,<,-,0;::.3"7-.", . ..j1-:3",,.8~st::0~.20~·:--i' 
l COlfm01.,. j 3.22i:O.05.tk 3.45±O.33 u 1_ 3.7~O._141X 13.46:1:0.13' 

SHOULDER 
WEIGH1% 

CHUCK 1 PROSIOTIC 1 
WEJGH1% 1 CONTROL, 

4.05% 0.16 u 1 
3.41:t 0.11 ty 

6.7st 0.31" I 
6.6~O~13u 

4.35< 0.15" l 
3.54± 0.35 IIY -I 

6.46± 0.68 III 

4.18tO.09 • 
·USt 0.03 " 1 3.14tD.17· 

7.06. O.I:~3'o";:-..l..' -,6~.8~9!'t~O~.1~2~' • .J 
7.13t:O.ris lll ,6.75±0.23' 

~CK 1 PROBIOtiC 1 3.16U.22" ' 3.46±0.22" :' 3.51tO.31" ~ t' 3.5900,13''~ 
'WEIGHT% 1 CONTROL 1 3.29% 0-08 .. , 3.2U 0.13 " i 3,0900.21 u 3.200 0.08 'I 

I LOIN 'f-'P",R"O"B,,,,OC!.TIC"'-r,3,,,,~39t~0,,,.3,,,2:""~_I-' ....,3."3at,,....0.20" 1 3A5>O.25" 1 3AU 0,13 :,~ 
: WEIGHT"!.. CONTROL 2.68± 0,10 lUi 5,01:t 2.09 u a,7St: 0.06 u 3.4B± O,?1_~_ 

r= LEG' ~ 'PRQBIOTlC+-,6~.7~6!'l±~0",.37!!''';-f-.,7~.~19~<~O!!<.28:;.H +--_6~,67~tj,!0~.2'f.7,,"c-'1+ I, 6-90tO.1S;::: 
I WEIGHT% CONTROL 6.29% 0.11" 1 7.83t 0.16 "'-T 7.9000.07" 7.34.0.27 ' 

I ~EA T BONE ;.1 ,!;PR",:"OB=I:!O,!,TI",C+_37.3~5%~0:::.0,;7-.u,-If--.2~.~90:t~0",.1~4,," .. I+-~2.~S9~±,-,0!".3~9'-,";;-_'+-~3.~01!:,.,-,0~.1~2:'·-j 
, BATIO I CONTROL 1 4.59>0.4'" 1 3.04<0.42" a.Oato.l'" l 3.57'0,3" 

II - t different letters between sheep breeds witbin tTefltruen! (raw) are 5igni1iCllot (p<O.OS) 
1-Y different leiters: between treatment (column) within sbeep breed arc Significant (P<O.OS} 
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