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ABSTRACT

This study was carried out to evaluate the impact of dietary supplementation of probiotic (Diamond XP™) T1 or prebiotic
(BioBoost™) T2 on nutrient digestibility, rumen fermentation characteristics, productive performance and economic efficiency
of Barki lambs. Lambs in control group offered a concentrate feed mixture (CFM) and clover hay without supplementation while,
lambs in treatment (T1) and treatment (T2) were fed CFM supplemented with probiotic or prebiotic at rate of 10 ¢/ head/ day,
respectively. Nine barki male sheep (47kg + 2.5) were used for running metabolism trail. The animals were allocated into three
equal groups. Three ruminally cannulated ewes (45 kg + 3.2) were used to study the rumen liquor parameter, while growth
performance trails were carried out with twenty four growing male Barki lambs (27.5 kg + 0.75) used to determine the growth
performance, feed conversion and economic efficiency. The obtained results could be summarized as follow: Animals given
ration supplemented with probiotic recorded the highest values of (p<0.05) digestibility and nitrogen utilization followed by
animals given ration supplemented with prebiotic, however those fed control ration had the lowest values. The same trend was
observed with TDN and DCP values.No significant (p<0.05) differences among rations in ruminal pH values, were recorded
while total volatile fatty acids (VFA’s) concentration and microbial protein synthesis had significantly (p<0.05) increased with
probiotic supplement. The control ration recorded the highest ruminal NH3-N concentration. A positive impact of probiotics
(DFM) and prebiotic supplementation on nutrient intake, feed conversion ratio and economic efficiency have been recorded. It
could be concluded that feeding lambs on rations supplemented with either probiotic (DFM) or prebiotic at 10 g/h/d has
beneficial effects on rumen parameters, digestibility coefficients, growth performance and economic efficiency of growing Barki

lambs.
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INTRODUCTION

The application of direct-fed probiotic (DFM) or
prebiotic on animal production has improved the animal
performance. FAO/WHO (2002) defined Probiotics
(DFM)as “live microorganisms that may beneficially
affect the host upon ingestion by improving the balance
of the rumen microflora”. According to American
Association of Feed Control Officials (AAFCO) which
recognizes a list of microorganisms appropriate for use
in animal feeds, reported that direct-fed microbial
products are normally listed on the product label under
probiotics. The terms probiotics and (DFM) are
synonymous with each other (Heyman and Ménard,
2001), and are used as umbrella terms to refer to any
type of single-cell microbial (bacterial-based and or
yeast) feed additive. Inclusion probiotic in animal diets
improved lamb performance (Ali, 2005 Abbas, 2005
and Hassan and Hassan 2008) and increased live weight
gain (Orr et al., 1988 and Galyean et al., 2000) and
digestibility (EI- Shaer, 2003) and enhanced feed
conversion ratio. The promotion and marketing of
direct-fed microbial products (probiotic products) have
increased greatly during the past few years, aiming at
improving animal productivity.DFM (Probiotics) are
being feed additives that improve promote rumen
metabolic development by modulating rumen functions
and fermentation activity of its microflora, which
improves ruminant production performance (Tripathi
and Karim 2011). Dawson (1993) reported a decrease in
ruminal pH and an increase in cellulolytic ruminal
bacterial numbers in steers fed hay supplemented with
lactic acid bacteria (L.acidophilus). It also, improved
health, performance, and increased growth rates (Bohm
and Srour 1995).

Prebiotics are defined byFAO/WHO (2002) as “a
nondigestible but fermentable food ingredient that
beneficially affects the host by selectively stimulating
the growth and/or activity of a number of bacteria in the
host”. According to the FAO/WHO (2002), prebiotics
are non-digestible substances that provide a beneficial
physiological effect on the host by selectively
stimulating the favorable growth or activity of a number
of indigenous bacteria. In ruminants there are evidence
that prebiotics increase the population of ciliated
protozoa in the rumen (Cendrowska et al., 2006),
decrease ammonia nitrogen (NH3-N) concentration
(Shibata, 1985; Biggs and Hancock, 1998), increase
volatile fatty acid (VFA) and microbial protein
concentrations, and stabilize the rumen pH (Li et al .,
2007). It is possible that, due to the fact that some
prebiotics might not be degraded in the rumen, these
functional carbohydrates could reach the large intestine
intact where they could have beneficial effects. (Baines
Antonio et al. 2011). However, other studies do not
support these results; probably because the prebiotics
are rapidly fermented by ruminal microorganisms.

Presently ruminant nutrition research draws more
attention on feed safety and animal products. It seems
that prebiotics and probiotic (DFM) have effects on
animal performances, rumen microflora activities and
immunity. The addition of probiotics/prebiotics in the
diets of animals is a relatively recent endeavor and
preliminary studies are very encouraging.

Few researches on the use of probiotics and prebiotics
to improve ruminant performance was discussed the
possible impacts of the applications of probiotics and
prebiotics on the ruminant growth performance and
lactating dairy cattle. Therefore, the present study was
carried out as attempt to test the impact of adding
probiotic (DFM) or prebiotic to the ration of Barki
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lambs on nutrient digestibility, rumen parameters,
growth performance and economic efficiency.

MATERIALS AND METHODS

Metabolism trial

This study was carried out at Noubaria Station,
Animal  Production  Research Institute.  Three
metabolism trails were conducted to evaluate three
experimental rations, using three mature barki rams,
aged 24 months (average live body weight 47kg+2.5)
for each ration. The animals in each trial were fed
individually in metabolic cages on one of the three
rations to provide animals with their maintenance
requirements according to (NRC, 2007). The control
group received a basal ration composed of 60%
concentrate feed mixture (CFM) and 40% clover hay
without supplement, while group two and group three
were received the same control basal rations plus either
10g probiotics (DFM) from “Diamond XP™ /head /
day or 10 g prebiotics from ““BioBoost™/ head /day
respectively with mixed with the concentrate mixture.
Chemical composition of feed ingredients and basal
ration are shown in Table (1).

*Diamond XP™, contains eight species of live
bacteria and one fungi. Microorganisms include
(Propionibacteriumfreudenreichii, Lactobacillus
acidophilus, Lactobacillus casei, Enterococcus faecium,
Lactobacillus lactis, Pediococcuscerevisiae,
Megasphaeraelsdenii, Bacillus licheniformis, and
Aspergillusoryzae). Total microbial activity, min: 1.6
billion (1.6x10°) CFU/oz. :

““BioBoost™, each one kg contains 100g inactive
yeast product (50%  mannan + 50% b-glucan),
manganese sulphate monohydrate 2g, vitamin A 0.12g
and vitamin E 0.13. Carrier bentonit 500g.}

Table 1. Chemical composition of feed ingredients
and basal ration (on dry matter basis, %).

Item (%) CFM Clover Hay Basal ration
DM 91.10 91.20 91.13
oM 92.86 89.48 91.61
CP 17.05 12.82 15.36
CF 12.87 27.20 18.60
EE 3.55 4.80 4.18
NFE 59.39 44.66 53.47
Ash 7.14 10.52 8.39

*Composition CFM asDM: com45%, soybean meal 15%, cotton
seed meal 12%, wheat bran 20%, molases5%, salts19%,
limestonel.5% and premix0.5%( One kilogram of premix
contain: Vit. A 12000 000 IU, Vit D32200 00 IU, Vit.E1000 mg,
Vit.B11000mg, Vit.B2 4000 mg, Vith6 100 mg, Vit b12 10 mg,
Pantothenic acid 3.33 g, Biotin 33 mg, folicacid 0.83g, Zn 11.79g,
Mn 5g, Fe 1259, Cu 0,5 g, Se 16.6 mg and Mg 66.79).

The animals were fed twice daily at 8.00 and
17.00. Water was available all time. Each metabolism
trial lasted for three weeks as preliminary period
followed by one week as a collection period. Feces and
urine were collected quantitatively once a day before the
morning meal at 8.00. One seventh of daily faces and
extracts urine were taken. Faces samples were stored at—
10 °C while urine samples were stored in tight bottles

containing sulpharic acid (1:1) to capture NH3 nitrogen.
The collected feces (7 days collection) for each animal
was well mixed and then dried at 60 °C for 48 hours.
Samples were taken for determination of dry matter.
The remaining was ground through a one mmscreen on
a Wiley mill grinder for analyses. Digestibilities were
determined and expressed on dry matter basis.
Approximate analyses were carried out according to
AOAC (1995), crude protein (CP) by Kjeldahl, while
nitrogen free extract (NFE) was calculated by
difference.

Rumen liquer parameters

Three female sheep fitted with permanent rumen
fistula (with an average of 45 kg live body weight),
were used for rumen fermentation. Samples were
collected from the fistula. Collected rumen liquor
samples were directly tested for pH using Orain 680
digital pH meter. Samples were strained through four
layers cheesecloth for each sampling time to get clear
liquid. Ammonia nitrogen (NH3-N) was determined
using magnesium oxide (MgO) as described by Al-
Rabbat, et al (1971). Total volatile fatty acid (VFA' S)
were estimated, using steam distillation as described by
Warner (1964).

Microbial protein

The microbial protein (MP) synthesized in the
rumen of sheep fed the experimental rations were
calculated using the following equation: microbial
nitrogen (MN) = (70 x AP) / (0.83 x 0.116 x 1000),
where 70 represents the amount of N in the purines (mg
N/mmol), 0.83 is the digestibility of the microbial
purines, and 0.116 is the purine N: total N ratio in
ruminal microorganisms (Chen and Gomes, 1992). The
absorbed microbial purines (AP, mmol/day) are
calculated from the total excretion of purine derivatives
(DP, mmol/day), using the equation: AP = (DP - 0.385
x BW?'®) / 0.85, where 0.85 is the recovery of absorbed
purines as urinary purine derivatives, and 0.385*BW°"°
is the endogenous contribution in the urinary excretion
of PD (Verbic et al., 1990).

Growth experiment:-

Twenty four male Barki lambs with average
initial live body weight of 27.5 kg (£0.75) and about 5
months of age were distributed into three similar
groups in live body weight and age (eight animals each).
Lambs body weights were recorded at the beginning of
experimental period and morning before feeding on
biweekly intervals till the end of experimental which
lasted for 90 day. Animals were fed in groups. Control
was fed the basal ration containing approximately 60 %
concentrate mixture and 40 % clover hay. Group 2 and
3 were given the basal rations supplemented with 10g /
head / day of probiotic (DFM) or prebiotic, respectively.
Nutrient requirements of lambs were calculated
according to (NRC, 1985) to meet the nutrient
requirements of the finishing lambs. Feed intake was
recorded daily, mean daily gain and feed conversion
was calculated to evaluate lambs performance on
experimental rations.

Data were statistically analyzed using the method
of least squares analysis of variance using General
Linear Models (GLM) procedure (SAS, 2000). The
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following model was used: Yij= p + Ti + Eij were: p=
mean, Ti = effect of treatment and Eij = stander error.
Duncan's Multiple Range Test (Duncan, 1955) was used
to compare among means of each trait.

RESULTS AND DISCUSSION

The effect of dietary supplementation of
probiotics (DFM) or prebiotic on the digestion
coefficients and the nutritive values of tested rations are
presented in Table (2). The results revealed that there
was significant improvement in OM digestibility value
for animal fed basal the ration supplemented with either
probiotic (DFM) or prebiotic compared with those given
the control ration. On the other hand, animals fed ration
supplemented with probiotic (DFM) recorded the
highest (P< 0.05) digestibility values for DM, CP, CF
and EE followed by those fed the ration supplemented
with prebiotic, However animals fed the control ration
had the lowest values (P<0.05). Little evidence exists in
the literature regarding the effect of feeding probiotic
(DFM) or prebiotic supplementation on nutrient
digestibility.  However, previous studies have
demonstrated that the addition of probiotic (DFM)
increased the in vitro dry matter digestibility (IVDMD)
and in vitro organic matter digestibility values
(IVOMD) cited by Hutjens (2005). Gomez-Basauri et
al. (2001) evaluated the effect of a supplement DFM
containing L. acidophilus, L. casei, Enterococcus
(Streptococcus) faecium (total lactic bacteria = 10°cfu/g)
or mannan oligosaccharide on DMI and apparent total
tract digestibility. They found that cows fed ration
supplemented with DFM increased digestibility of OM,
DM, CP and CF compared with those fed control ration
or supplemented with mannan oligosaccharide. Also,
other researchers found that Probiotics improved
nutrient digestibility (Abd El-Ghani, 2004) and
degradation of fiber (El-Waziry and lbrahim, 2007). In
addition, Dawson et al. (1990) reported an increase in

cellulolytic ruminal bacterial numbers in steers fed hay
supplemented with probiotics and significantly
increased (P< 0.05) of OM,CF and CP digestibilities.
Krehbiel et al. (2003) reported that feed additives of
probiotic (DFM) improved the CP and CF digestibilities
of the diets. Also, Ismaiel et al. (2010) showed that CP
and CF digestibility significantly improved in lambs
fedrations supplemented with probiotic (Tonilisat or
Roemin). The positive effect of the DFM additive on CF
digestibility in this study might be related to stimulation
of growth of cellulolytic bacteria (Michael et al.,
2011).This result in agreement with sallam et al (2014)
who reported that adding DFM Ru-max to a diet may
increase enzymatic activity within the rumen, which
enhances digestibility of the feed. Also Galip (2006)
reported that addition of probiotic (DFM) at 5 or 10 g/
day has significantly modified the proportions of the
different protozoa types and improved ruminal
cellulolytic activity.Whitley et al. (2009) also reported
improved apparent DM, OM, CP, NDF and ADF
digestibility in meat goats fed diet supplemented with
commercial probiotics compared with the control group.
In contrast, Titi et al. (2008) reported that the addition
of probiotics had no effect on DM, CP and NDF
digestibility.

The nutritive values of the experimental rations
expressed as total digestible nutrient (TDN%) and
digestible crude protein (DCP%) are presented in Table
(2). The results indicated that, (TDN%) and (DCP%)
values were higher (P<0.05) for animals fed ration
supplemented with DFM followed by that supplemented
with prebiotic compared with control ration. These
results are in agreement with Sallam et al. (2014) who
found that probiotics (Ru-Max) had positive responses
on the mean values of TDN and DCP%. Also, Ismaiel et
al. (2010) reported that the highest value of DCP% was
recorded with DFM (Tonilisat) group compared with
the other groups.

Table 2. Digestibility coefficients and nutritive values of the experimental rations fed to sheep. (+ SE).

Control

probiotic(DFM) Prebiotic

Total intake (gm) DM
Digestibility coefficients (%):

DM 70.02 £ 0.31°
oM 71.62 +0.42°
CcpP 69.86 + 0.86"
CF 63.04 + 0.64°
EE 77.32+0.91°
NFE 71.12+0.91°
Nutritive values (%):

TDN 67.79 £ 0.22°
DCP 10.73 £ 0.11°

1100 + SE 25.15

1112+ SE 18.33 1105+ SE 23.17

73.89 £ 0.33° 72.23+0.21*
74.87 + 0.35° 73.06 + 0.22°
73.89+0.71° 71.06 + 0.82°
67.58 + 0.75% 64.47 + 0.69°
79.33+0.78° 79.04 +0.82°
7472 +0.73* 73.07 £ 093°
71.34+0.28% 69.40+ 0.25%°
11.34 + 0.14% 10.91+ 0.16%°

@ means in the same row with different superscripts are significantly differ (P<0.05).

Nitrogen intakes and nitrogen balance for sheep
fed the experimental rations are presented in Table (3).
The results showed that nitrogen intakes for sheep given
experimental rations ranged from 27.00 to 27.33 g/h/
day with no significant differences. Also, these results
indicated that all animals were in positive nitrogen
balance (NB). However, the highest value of nitrogen
balance was recorded for the lambs supplemented with
probiotics (DFM) in their ration.

This increase in NB appeared to be related to an
improved N digestion as opposed to a reduction in
urinary N excretion as reported by Mc Allister et al.
(1998). Nitrogen balance as % from nitrogen intake (NI)
and nitrogen digested (ND) was higher (P<0.05) for
lambs supplemented probiotics (DFM) in their ration as
compared with supplemented with prebiotic or the
control. These results are in agreement with those
obtained by Nocck and kautz, (2006) who found that the
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metabolism of protein is the combination of microbial
crude protein and protein escapes in the rumen
degradation is available for enzymatic digestion in the
small intestine, which enhanced by the probiotic
supplement. Pronounced effect of probiotics (DFM) in
improving nitrogen utilization could be attributed to
reduction of  nitrogen excretion in fecal and urine
Similar results were obtained by Ahmed and Salah
(2006) and El- Ashry et al, (2000).

Table 3.
experimental rations.
Experimental rations

ITEM Probiotic R

Control (DFM) Probiotic
Nitrogen intake 27.00 £SE
(NI) 0.85  27-33SE0.45 27.16+SE 0.56
(N,\'lg‘)’ge” digested 10 8640.21° 20.194021° 19.3040.19%
Urinary N 14.29+023" 13.56+0.25° 13.91+0.31%
(N,\'lté;’ge” balance 4 57.07°  6.63£0.32°  5.39+0.29
NB/N1 16.93 24.26 19.85
NB/ND 24.23 32.84 27.98

abc

means in the same row with different superscripts are
significantly differ (P<0.05).
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Figure 1. FEffect of probiotic and prebiotic
supplementation on ruminal pH of barki
sheep at different times of sampling.

Rumen parameters:

Results of rumen fluid fermentation parameters
are illustrated in Table (4) and figures 1-3. As reported
by El-Shinnawy et al. (2015) that ruminal pH value is
one of the most important factors, which affect
microbial fermentation in the rumen and influence its
functions. The results indicated that the rumen pH was
not affected by the supplement with either probiotic
(DFM) or prebiotic and showed no significant
differences when compared with control ration. The
obtained values were within the normal ranges (6.45-
6.61) as reported by Hungate (1966), who indicated that
cellulytic bacteria need a rumen pH of bout 6.2 and 7.0
in order to multiply rapidly and colonize the epidermal
surfaces of plant fragments within 5 minute.

Regarding the effect of sampling time, the results
indicated the highest pH value was recorded at zero
time and tended to decrease at 1 and 3 hrs. then returned
to increase at 6 hrs. post feeding.

This data may be related to fermentation process
of both non structural a structural carbohydrates and

producing of volatile fatty acids which were increased
with proceeding time and cause a reduction in ruminal
pH until they were proportionally more absorbed from
the rumen wall resulting an increase in pH again. This
result agreed with the finding of El-Shinnawy (2010)
and El-Shinnawy et al. (2011)

As for ammonia nitrogen concentrations the
values were low in pre-feeding samples (Figure 2 and
Table 4). However, at three hours after feeding the
values for different rations were increased, and then

Nitrogen utilization of lamps fed diffeqocroased after 6 hours. The data also indicated that

ruminal ammonia nitrogen values were significantly
(p<0.05) lower in both rations containing probiotic and
prebiotic. The greatest mean value of ruminal ammonia
(14.40) was recorded for lambs fed control ration. The
results obtained in this study are consistent with the
results obtained by Shibata, (1985) and Biggs and
Hancock, (1998). However, Sanchez et al (2010) found
that the concentrations of NH3-N were not modified by
supplemented prebiotic. On the other hand, the decrease
in NHS-N concentration with animal fed ration

supplemented with probiotics (DFM) might have been
the result of increased incorporation of ammonia into
microbial protein.This result supported the results
obtained from microbial protein synthesis. The ranges
of NH3-N concentration were 9.6: 13.75 at zero time
and 11.38: 14.4 mg/100 ml at 6 hrs post feeding. These
ranges could cover the required amounts for microbial
protein synthesis, since the minimum value in this
concern 3.3 to 85 mg/ 100 ml R. L. (kang- Meznarich
and Broderick, 1981).

“F14 NHN
(mg/100ml)

@control
probiotic

B prebiotic
4

__ I ' ' v = o
Mean 6 hr 3hr 1hr Ohr

Figure 2. effect of probiotic and prebiotic
supplementation on ruminal (NH3-N) concentration
of barki sheep at different time's sampling.

The values of rumen total volatile fatty acids
(TVFA's) concentrations and their fractions (m.eq/ 100
ml R.L.) are presented in Figure (3) and Table (4). The
data showed that the minimum values were recorded
before morning feeding and increased after 3 hours to
the maximum values, then again decreased after 6
hours. These results agree with EL- Ashry et al. (2000)
who found that TVFA's concentration in the rumen was
low before feeding and increased with time after
feeding.  Animals fed rations supplemented with
prebiotic showed intermediate values between those fed
control ration or rations supplemented with probiotic
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which recorded higher values in TVF's concentrations.
While, lower values TVF's concentrations obtained
from control. These results in agreement with Li et al.
(2007) and Sanchez et al. (2010) who provided
evidence that probiotics increase volatile fatty acid
(VFA), microbial protein concentrations, and stabilize
the rumen pH. Similar results were reported by Al-
Dabeeb and Ahmed (2002), Komonna (2007) in sheep
and Shahin et al. (2005). They reported that increasing
in VFA concentration match well with that reported by
Mousa et al (2012) in sheep. They also reported that
higher total VFA concentrations were found for sheep
fed rations supplemented with probiotics (DFM) as
compared with control group. It is of interest to note
that minimum pH values were observed at 3 hours post
feeding and increased thereafter, which were the highest
NH3-N concentrations at that time as well. Contrarily,
pH values noticed at 3 hrs post feeding were negatively
interrelated with highest total VFA's concentrations.
The values of acetic acid concentrations (m.eq/
100 ml R.L)) are presented in figure (3). The acetic acid
values tend to increase by prolongation of time post
feeding, reaching highest at 3 hrs post feeding then
increased after 6 hrs post feeding. The data also showed
that proportion of acetic acid was lower with probiotic
group than control. Furthermore, the percentage of
propionic acid was greater in rumen fluid of sheep fed
ration supplemented with probiotics (DFM) than those
fed ration supplemented with prebiotic and control.
Increasing the proportions of glucogenic (propionate) at
the expense of acetogenic VFA (acetate and butyrate) is
perhaps the only case in which a distinction needs to
goals of feedlot cattle (Nicolas, 2013). Probiotics
(DFM) supplemented leads to a decrease in the acetate-
to propionate ratio (A: P). the values of A:P ratio
indicted an improvement of propionate production with
probiotic  supplemented than that of control
improvement. Such increase in propionate production is
favorable in growth promotion since it acts as a major
precursor of hepatic gluconedgensis which is
responsible for the improved performance observed in
feedlot cattle. (Krehbiel et al. 2003). Moreover, JaK

yeomSeo et al. (2010) illustrated that decrease in the A:
P ratio caused by probiotic (DFM) increases gross
energy (GE) available. The mode of action of probiotic
(DFM) is related to lactate-utilizing bacteria counts
increase, the ability to metabolize lactate derived from
carbohydrate fermentation and preventing or reducing
the risk of acidosis in feedlot cattle (Henning et al.
2010).
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Figure 3. effect of probiotic and prebiotic
supplementation on ruminal (VFA)
concentration of barki sheep at different
time’s sampling.

Microbial protein syntheses in the rumen of
lambs fed rations are presented in Table (4). The results
showed that microbial protein synthesis was higher (P<
0.05) for sheep fed ration supplemented with probiotic
(DFM) compare with prebiotic supplemented or control.
Microbial protein synthesis dependent on the
relationship between the amount of soluble and
degradable nitrogen or protein, as well as its rate of
degradation, and the amount of digestible organic matter
fermented in rumen or carbon chains available to rumen
microorganisms. Carro et al (1992); Olson et al(1994)
and Vieira et al (2014) reported that microbial protein
was enhanced due to supplementation of probiotic
(DFM) which was confirmed by greater microbial yield
and microbial true protein reaching the duodenum.

Table 4. Owerall mean of rumen parameters of sheep fed the experimental Rations (means * SE).

Items Experimental rations

Control probiotic(DFM) Prebiotic
PH 6.45 + 0.23 6.61+ 0.20 6.58 + 0.14
Mean NH3-N concentration (mg/1000ml R.L) 14.40 + 0.21° 11.38 + 0.18° 12.90 + 0.15°
Mean TVFA concentration (meg/1000ml R.L) 12.86 + 0.21° 14.17 £ 0.12° 13.55 + 0.11%°
Acetic : propionic ratio 2.50 £ 0.02° 2.03 +0.04° 2.34 + 0.05%"
Microbial protein synthesis (gm/day) 81.56+2.05° 105.24+2.24% 88.53+1.95"

abc

Growth performance:

The effect of dietary supplementation of
probiotics (DFM) or prebiotic on feed intake, average
daily gain (ADG) and feed conversion of Barki male
lambs was shown in Table (5). The results of final BW
revealed that probiotics (DFM) supplementation
significantly improved (P<0.05) live body weight
compared to prebiotics supplementation and control at
the end of the experimental period. These results are

means in the same row with different superscripts are significantly differ (P<0.05).

consistent with the result obtained by Khaled and
Baraka (2011) who indicated that addition of probiotics
(DFM) Tomoko® to the sheep rations resulted an
increased body weight and ADG. In a similar study by
Emanuelle et al. (1992), who stated that feeding lambs
with probiotics (DFM) -added to dry forage improved
the feed consumption, body weight gain and feed
conversion rate of the animals. Krehbiel et al. (2003)
reported that the positive effects of added probiotic
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(DFM) on feed intake and feed conversion might be due
to differences in bacteria strains used. The results of
feed intake showed in Table (5) revealed a significant
increase (p<0.05) in feed intake of lambs fed ration
supplemented with probiotic (DFM) than those fed
rations supplemented with prebiotic or control ration.
These results are in agreement with the results reported
by Ismaiel et al. (2010) who found that addition of
Tonilisat lead up to highest total dry matter intake, also
a positive impact of probiotics supplementation on
nutrient intake, weight gain and feed conversion ratio
(FCR) in ruminants has been reported by Chiofalo et al.
(2004); Antunovic et al. (2006) and Whitley et al.
(2009).

Feed conversion expressed as (kg DMI/ kg gain)
showed that the lambs fed rations supplemented with
DFM showed the best value (5.52) followed by those
feed rations supplemented with prebiotic (6.08) and the

final control rations was (6.50). These results are in
agreement with Whitley et al., (2009), who reported a
positive impact of probiotic (DFM) supplementation on
nutrient intake, weight gain and feed conversion ratio in
ruminant. Generally, the DFM (probiotic) have positive
effects in young ruminant’s performance through
increased DM intake and daily gain. Thus, the
performance promoting effects of probiotic (DFM)
additives could be correlated to an improvement in
rumen development parameters such as increasing ratio
of propionate: acetate molar may reduce hydrogen
available for methane production in the rumen and leads
to a reduction in methane. In addition, increments of
propionate production in the rumen result in increases of
hepatic glucose production (Stein et al., 2006),
providing more substrates for lactose synthesis,
improving energetic efficiency (Weiss et al., 2008).

Table 5: Growth performance and economic efficiency of lambs feeding experimental rations (Mean % SE).

Groups
Item Control Probiotic (DFM) Prebiotic
Body weight (kg)
Initial 28.03+4.06 27.72+3.24 27.58+3.91
Final 44.30+2.84° 47.33+3.51° 45.10+2.63°
Daily gain (g) 181.10+13.77° 217.08+18.66° 194.03+17.22°
Total daily feed intake 1177.10+£92.87¢ 1197.43+98.882 1180.10+104.42°
Feed conversion
DMI/ADG 6.50+0.47% 5.52+0.21° 6.08+0.43°
TDN intake/ ADG 4.41+0.31% 3.94+0.40° 4.22+0.22°
DCP intake/ ADG 0.70+0.02*% 0.63+0.05° 0.66+0.01°
Economic Efficiency
Average daily feed cost (LE) 2.69 2.74 2.70
Total feed cost (LE)/ kg gain 14.86 12.63 13.92
Net revenue (LE) 13.14 15.37 14.08
Economic Efficiency 0.47 0.55 0.50
Relative economic efficiency 100 117 106

abc

means in the same row with different superscripts are significantly differ (P<0.05).
Free market prices (LE/ton) for the CFM, clover hay, probiotics and prebiotics. Used in the experimental rations in the year (2015).

CFM /ton (LE) = 2750, clover hay / ton (LE) = 1600, probiotics /kg (LE) = 25, prebiotics/kg (LE) =20 &

Price / kg live body (LE) = 28.

Economic efficiency:

Calculations were carried according to the
prevailing prices of feed ingredients, additives and live
body weight during year 2015 (the experiment time) as
listed in Table (5).Economic efficiency % (EE) of
growing lambs was higher for the lambs fed rations
supplemented with probiotics (DFM) followed by those
fed ration supplemented with prebiotic and lowest was
recorded with lambs fed control ration. These results are
in agreement with results by Hesham et al. (2013) who
stated that probiotics supplemented group showed the
highest return value compared with control group and
the group supplemented with prebiotic.

CONCLUSION

On the basis of the foregoing results, it could be
concluded that feeding growing lambs on rations
supplemented with either of probiotics (DFM) or
prebiotic at 10 g/h/ day has beneficial effects on growth
performance, digestibility coefficients, rumen
parameters and economic  efficiency of growing Barki

lambs. However, such effects were more obvious with
probiotics supplemented ration, compared with
prebiotics or control ration. Further works are needed to
clearly the mode of action of such additives and to
determine the optimum levels of supplemented to be
used with other kinds of farmanimals and various types
of production.
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