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INTRODUCTION 

 

In many parts of the world, especially the arid and semi-arid regions, with scarce animal feed resources, low quality non-

conventional feeds are frequently fed to livestock (Mahgoaub et al., 2008). High salinity of irrigation water and agricultural soil is 

a major impediment to the cultivation of traditional fodder crops as well as high costs of transporting feed to the Sinai Peninsula. 

Reducing feed costs and/or increase feed utilization may be an effective key for increasing the profitability and sustainability in 

these areas. Several studies recommended cultivating salt and drought tolerant fodder shrubs (e.g. Atriplex spp.) and salt and 

drought tolerant grasses and legumes such as Pearl millet which might fill the gap in animal feeding production in arid and saline 

areas (Hanafy et al., 2007 and El-Shaer, 2010). However, high salt content of halophytes is perhaps the major negative component 

when they are used as sole diets. Therefore, appropriate mixing of grass with shrubs has been assumed as an effective method of 

diluting the adverse effects of unlike secondary compounds especially, tannins (Bhat et al., 2013). Several feed supplements have 

been used to improve animal performance either by manipulation of the rumen environment or by directly altering the 

composition and metabolic activities of rumen microorganisms (Azzaz et al., 2015a). Microorganisms frequently used as 

microbial feed additives/direct-fed microbial (Yoon and Stern 1995; Walker 2007 and Seo et al., 2010). Propionibacteria 

(Propionibacterium freudenreichii) as additives are capable of utilizing lactic acid and promoting the production of propionate in 

Abstract 

This experiment was conducted to investigate the effect of feeding halophytes mixture (Atriplex nummularia and Pennisetum glaucum) 

and Propionibacteria freudenreichii (P169) supplements of Barki ewes rations on digestibility, nutritive values, milk yield and 

composition and growth performance of their lambs. Twelve mature Barki rams were randomly assigned to 3 experimental diets (4 

animals each) for digestibility trials. For lactation trials, thirty-three Barki ewes were randomly distributed into three equal groups (11 

animals each). The first group was fed on berseem hay and concentrate feed mixture (control group), the second group was fed  ad libitum 

on mixture contained 25% Atriplex nummularia and 25% Pennisetum glaucum with concentrate feed mixture (G1), while the third group 

was fed the second group diet+1gm P169 (G2). A result of dry matter intake (DMI) was not has significant differences between all 

groups. Digestibility of CP was significantly (P<0.05) improved for rams fed halophytes mixture with P169 (G2) compared with other 

groups, but rams fed control diet showed the highest (P<0.01) values of DM, OM, NDF, ADF and DE compared to treated groups. Total 

digestible nutrients (TDN%) showed higher and significant (P≤0.05) values for rams fed G2 than (G1), while the highest values were 

detected for control group. Rams fed G2 and control group had highest (P≤0.05) digested nitrogen and nitrogen balance compared to 

those of the G1. No significant differences were noted between tested groups for rumen parameters and body weight changes. The overall 

mean percentages of lactose, total solids (TS), solid not fat (SNF) and ash content were significantly (p<0.05) increase with ewes fed G2 

than control group, while milk yield and 4% fat-corrected milk (FCM) were not affected. Also, economical feed efficiency showed the 

highest values with ewes fed G2 diet compared to control group. The findings of the present study showed increased (p<0.05) average 

daily gain for control group followed by G2 and G1. Birth and weaning weights were not have significant differences between groups. It 

could be concluded that feeding halophytes mixture with Propionibacteria freudenreichii supplements (P169) of Barki ewes improved 

productive performance, economical efficiency and decrease feed cost with no deleterious effects on their health under South Sinai 

conditions. 
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the rumen (Nisbet and Martin 1994; Kung and Hession 1995).These bacteria represent 1.4% of rumen total microbial population 

and propionate which is produced is considered a major precursor for glucose production through gluconeogenesis, 

sparesglucogenic amino acids in hepatic gluconeogenesis, inhibits hepatic lipid oxidation and work as antiketogenic agent (Morsy 

et al., 2014). Other researches reported that direct-fed microbial supplementation such as propionibacteria may increase the molar 

propionate and reduce rumen acidosis and increase hepatic gluconeogenesis and increase weight gain when fed to ruminants (Kim  

et al., 2000; Ghorbani et al., 2002 and Stein et al., 2006). Moreover, microbial feed supplementation has improved milk yield, 

milk composition, feed efficiency and animal's health (Kholif et al., 2000 and Raeth-Knight et al., 2007). However, Morsy et al. 

(2014) found that supplementing dairy buffalo’s rations with propionibacterium strain P169 did not affect nutrients digestibility, 

milk yield or milk components. Also, Raeth-Knigh et al. (2007) did not observe any differences in ruminal pH, volatile fatty acids 

(VFA) concentrations and nutrients digestibility of mid-lactation cows fed diets supplemented with Lactobacillus and 

propionibacteria strains. The objective of this study was to examine the effects of feeding cultivated salt-tolerant plants mixture 

contained of 25% A. nummularia and 25% P. glaucum with Propionibacterium freudenreichii on productive performance of Barki 

ewes under saline conditions. 

 

MATERIALS AND METHODS 

 

Study location: 
This study was carried out in South Sinai research Station (Ras Sudr), located at South Sinai Peninsula, belonging to 

Desert Research Center, Ministry of Agriculture and Land Reclamation as a part of Bilateral Project (ICBA-DRC) in Egyptin with 

Dairy Sciences Department, National Research Centre, Giza, Egypt. Two cultivated salt-tolerant forages; old man saltbush 

(Atriplex nummularia L.) and pearl millet (Pennisetum glaucum L.) were collected from the Farm of South Sinai Research 

Station. 

 

Animals and treatments: 

Thirty-three Barki ewes an averaged (43.38±0.61kg) body weight were randomly distributed into three equal groups (11 

ewes each). Each group was housed in separated shaded mating pen. Ewes of the first group were fed a control diet contained 

berseem hay and CFM (50:50% as DM basis) (control group); the second group fed ad libitumon mixture contained 25% A. 

nummularia and 25% P. glaucum with 50% CFM (G1). The third group was fed ad libitum on mixture contained 25% A. 

nummularia and 25% P. glaucum with CFM (50%) +1gm P169 (G2). Propionibacteria (P169) was mixed with small amount of 

CFM and additives once daily at the time of feeding. The CFM consisted of 32% undecorticated cotton seed cake, 27% yellow 

corn, 30% wheat bran, 5% linseed meal, 3% molasses, 2% limestone and 1% sodium chloride. The whole ration was given to 

cover energy maintenance and production requirements of ewes according to the nutritional requirements of Kearl (1982). Table 

(1) shows the chemical composition of experimental diets offered to ewes of control, G1 and G2 which was determined according 

to AOAC (2007). 

 

Table 1: Chemical composition of feeds (g/kg on DM basis). 

Item DM OM CP CF EE NFE Ash NDF ADF GE
1 

Berseem hay 929 787 115 191 25 456 213 651 499 2874 

Atriplex nummularia  932 733 112 198 19 404 267 607 367 3220 

Pennisetum glaucum  927 786 61 201 21 503 214 599 351 3243 
2
Halophytes mixture 935 769 67 194 27 481 231 571 464 3228 

Concentrate feed mixture (CFM) 937 904 163 153 34 554 96 722 546 3996 
1GE: gross energy (cal. /g). 
2A. nummularia (25%)+P. glaucum (25%). 

DM: Dry matter, OM: Organic matter, CP: Crude protein, EE: Ether extract, CF: Crude fiber,  

NFE: Nitrogen free extract, NDF: Natural detergent fiber, ADF: Acid detergent fiber. 

 

Propionibacteria source: 
  The Propionibacteria freudenreichii strain 169 (Dairy ProP169®) is a dried material of viable bacteria prepared by Bio-

Vet Inc. USA., contains a live bacteria count: 30 Billion (3 x 10
10

) colony forming units (CFU)/ minimum per gram). The 

additives were sealed into 2 kg packages by the manufacturer and kept frozen at−20° C as recommended until feeding. Live 

bacterial numbers of product were enumerated with specie specificity for genus P. freudenreichii. They have been used as direct-

fed microbial (DFM) package was analyzed for total counts of propionibacteria according to Vedamuthu and Reinbold (1967). 

 

Experimental procedures: 
  The animals of each group were fed and housed in a semi-closed pen, roofed with and walled in four directions with 

concrete. Both of berseem hay, dried chopped mixture and CFM were weighed and offered at 9 a.m.; refusals were daily collected 

and weighed for each group of animals to estimate the actual feed intake. Fresh water was available twice daily. Feed allowances 

were adjusted every month according to body weight and milk yield according to Kearl (1982). All animals were weighed 
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monthly in the morning before supplementing feed and after fasting period about 12 hours. The offsprings were individually 

weighed at birth and then weekly until early weaned (80 day). All new lambs were fed on barley after the first month of age even 

weaning. Milk yield was determined biweekly from lambing up to 12 weeks lactation period, representing early (2
nd

 & 4
th
 week), 

mid (6
th

 & 8
th
 week) and late lactation periods (10

th
 & 12

th
 week), through the complete hand milking after fasting of lambs for 12 

hours for two consecutive days one at night and the next at morning to cover 24 hours (Abdalla et al., 2007). Representative milk 

samples were taken from 6 animals of each group for chemical composition analysis.  

 

Digestibility trails: 

Four rams of each group with an average live weight (45.58±1.43kg) were individually kept and fed in metabolic cages 

to determine digestibility coefficients, feeding value and N balance. The digestibility trial was extended for 21 days as a 

preliminary period followed by 7 days as a collection period. All rams were fed on the same diets groups used with lactating ewes 

to cover 50% TDN maintenance requirements of rams according to Kearl (1982). Feed intake and residuals were daily weighed 

and recorded during the collection periods, Total daily faces output was collected and 10% sample was taken and kept for later 

analysis. Faces and feeds were first dried at 65º C for 48 hours and final dried were determined after drying in a forced air oven at 

105º C for 3 hours. Dried samples were mixed and ground to pass through a 1.0 mm mesh screen for chemical composition. Total 

daily urinary excreted from each rams was collected in jar containing 100 ml of 10% H2SO4 and 10% sample was taken and kept 

for later analysis. Samples of rumen liquid were taken 3 hrs after feeding to estimate rumen pH, ammonia and volatile fatty acids 

concentrations. 

 

Analytical procedures: 

Dry matter (DM), crude protein (CP), crude fiber (CF), ether extracts (EE) and ash of feed ingredients and feces were 

determined according to AOAC (2007), while carbohydrates as nitrogen- free extract (NFE) was calculated by differences. Cell 

wall constituents of feed ingredients as neutral detergent fiber (NDF) and acid detergent fiber (ADF) were determined according 

to Van Soest (1991). Gross energy (GE) of feed and feces was measured by bomb calorimeter (IKA, model C 200, Staufen, Ger-

many), using benzoic acid as standard. The pH value of rumen fluid samples was determined using pH meter. Total volatile fatty 

acids and ammonia nitrogen were determined according to Warner (1964). Milk samples were analyzed for total solids, fat, 

protein and lactose using infrared spectrophotometry (Foss 120 Milk Scan, Foss Electric, Hillerod, Denmark) according to AOAC 

(2007). The ash content of milk was determined after heating in muffle furnace at 550C for 16 hour and solid not fat content was 

calculated by differences. Fat corrected milk (4% fat) was calculated by using the following equation according to Azzaz et al. 

(2013): 

4 FCM (%) = 0.4 Milk yield +15 Fat yield. 

Statistical analysis: 

Data collected for digestibility trial were subjected to statistical analysis as one way analysis of variance using SAS 

(2004) according the following model: Yij = μ + Ti + eij. 

Where: Yij = the observation 

μ= overall mean 

Ti= effect of treatment 

eij= experimental error 

While, Data collected for milk composition were analyzed statistically according to the following model: 

Yij= μ +Si+Tj + (ST) ij + eijk. 

Where: Yij= the observation 

μ= overall mean 

Si= effect of sampling period 

Ti= effect of treatment 

(ST) ij= effect of interaction between sampling period and treatment and eij= error 

The significant differences between means of studied groups were tested according to Duncan's New Multiple Ranges Test 

(Duncan, 1955). 

 

RESULTS AND DISCUSION 

 

Chemical composition: 

The chemical compositions result of berseem hay, Atriplex nummularia, Pennisetum glaucum and halophytes mixture are 

summarized in Table 1. The results revealed that there are wide variations in chemical compositions of the investigated forages. 

Halophytes mixture was having a relatively high values in DM, CF, EE, NFE, GE and ash content, but it was has a low values of 

OM, CP, NDF and ADF compared to berseem hay. The results are in agreement with previous reports executed on saline tolerant 

plant mixtures (Fayed et al., 2010 and Helal et al., 2017). 
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Digestibility coefficients and nutritive values: 

Dry matter intake (DMI), digestibility coefficients and nutritive values results are presented in Table 2. The DMI was 

insignificantly increased for halophytes mixture group or halophytes plus probiotic of strain P169 group compared to group fed 

the control diet. This results are in agrees with those reported for halophytes mixture by El-Shaer (1995, 2002), or supplementing 

of propionibacteria P169 which reported by Ghorbani et al. (2002), Raeth-Knigh et al. (2007), Thompson (2011), West and 

Bernard (2011), Ebeid et al. (2013) and Morsy et al. (2014). In-contrast, Helal et al. (2018) found that DMI (g/KgW
0.75

/d) was 

higher for sheep fed berseem hay vs. halophytes mixture. 

 

Digestibility coefficients of DM, OM, NDF, ADF and DE were significantly increased with control group compared to 

other tested groups as shown in Table 2. However, digestibility of CP showed improvement (P<0.05) for rams fed halophytes 

mixture plus probiotic of strain P169 compared with control group. These finding in consistent with the results reported by Helal 

et al. (2018). The lowering nutrients digestibility of halophytes mixture compared to alfalfa may be attributed to higher content of 

ash and saponin in A. nummularia (Hassan 2009 and Fayed et al., 2010). On the contrary, previous studies showed that addition of 

propionibacterium strain P169 improved all nutrients digestibility (Lehloenya et al., 2008a, Boyd 2009 and Azzaz et al., 2015); 

however, it didn’t has significant effects in other studies (Ebeid et al., 2012 and 2013).  

 

Nutritive values expressed as TDN and DCP% are shown in Table 2. Total digestible nutrients (TDN%) showed higher 

(P≤0.05) improvements for rams fed P169 (G2) than those fed without any additives (G1) while the highest values were detected 

for control group. However, Rams fed P169 group had lower (P≤0.01) in DCP% compared to group fed the control diet. These 

results are in the same trend with those found by Helal et al (2017) who found that Shami goats fed Salt-tolerant plants mixture 

had lower (P<0.05) values of DCP and TDN% than those fed the control group. Also, Morsy et al. (2014) who reported that 

TDN% was higher (P≤0.05) with the control group than experimental additives. On the other hand, no significant differences in 

DCP% were observed between treatments (Ebeid et al., 2013; Morsy et al., 2014 and Azzaz et al., 2015). 

 

Table 2: Dry matter intake, digestibility coefficients and nutritive values of the experimental groups. 

Experimental groups 

Item Control G1 G2 Sig. 

No. of animals 4 4 4  

Live body weight, Kg 45.50±3.7 45.75±2.39 45.50±1.55 ns 

Dry matter intake, g/h/d     

Concentrate 349.76±22.55 361.86±17.17 394.41±16.44 ns 

Roughage 410.13±20.74 471.38±23.01 473.02±13.90 ns 

Total DMI 759.89±37.80 833.24±39.15 867.43±26.77 ns 

Digestibility coefficients, %     

Dry matter (DM) 55.02
a
±1.54 40.97

b
±1.25 44.47

b
±1.05 ** 

Organic matter (OM) 53.51
a
±1.21 48.89

ab
±0.91 48.09

b
±1.99 * 

Crude protein (CP) 67.31
b
±1.39 69.63

ab
±0.66 71.93

a
±0.31 * 

Either extract (EE) 59.87±2.18 65.04±1.41 62.17±2.03 ns 

Nitrogen free extract (NFE) 57.87±1.03 53.38±0.66 52.80±2.33 ns 

Neutral detergent fiber (NDF) 66.34
a
±1.12 51.08

b
±2.23 54.95

b
±2.02 ** 

Acid detergent fiber (ADF) 68.01
a
±1.21 46.41

b
±2.16 48.83

b
±1.30 ** 

Digestible energy (DE) 49.73
a
±1.07 46.17

ab
±1.23 45.26

b
±1.39 * 

Nutritive values, %     

Total digestible nutrients (TDN) 46.53
a
±0.89 42.12

b
±1.69 43.03

ab
±0.84 * 

Digestible crude protein (DCP)  9.23
a
±0.17  7.83

b
±0.04  7.72

b
±0.04 ** 

Control, animals fed on berseem hay+CFM. 

G1, animals fed on a mixture of A. nummularia (25%)+P. glaucum (25%)+CFM. 

G2, animals fed on a mixture of A. nummularia (25%)+P. glaucum (25%)+CFM+1 gm. Propionic bacteria /h/d. 
a, b: Means within the same row showing different letters are significantly different. Sig. = Significant, * = (P<0.05), ** (P < 0.01) ns = not significant. 

 

Nitrogen utilization: 

Results of nitrogen utilization (g/KgW
0.75

) for three experimental groups are offered in Table 3. Nitrogen utilization was 

affected significantly by direct-fed microbial supplementation between all experimental groups. Nitrogen intake showed a 

significant increase (P<0.01) in control group followed by (G2) while the lowest was recorded for (G1). Higher nitrogen intake 

may due to high content of crude protein in berseem hay vs. halophytes mixture (Table 1). Nitrogen in urine was significantly 

higher (P≤0.05) for rams fed berseem hay vs. G1 and G2 but no significant differences of nitrogen in feces and nitrogen balance% 

of nitrogen intake were observed among all experimental groups. However, rams fed control diet and diet supplemented with 

P169 (G2) had highest (P≤0.05) digested nitrogen vs. G1. At similar trend, nitrogen balance recorded the highest (P≤0.05) values 

for rams fed control diet followed by P169 (G2) Then G1 (0.08, 0.07 and 0.06 g/KgW
0.75

, respectively). This may be due to higher 
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CP content and its digestibility in alfalfa. The results are similar with those reported for halophytes mixture by El-Shaer et al. 

(2001) and Helal et al. (2017), or supplementing of propionibacteria P169 which reported by Lehloenya et al. (2008a) and Ebeid 

et al. (2013). 

 

Table 3: Nitrogen balance of Barki rams fed halophytes with propionibacteria (P169). 

Experimental groups 

Item Control G1 G2 Sig. 

Nitrogen utilization, g/KgW 
0.75

     

Nitrogen intake 0.95
a
±0.02 0.81

c
±0.01 0.87

b
±0.01 ** 

Nitrogen in feces 0.33±0.01 0.28±0.01 0.28±0.01 ns 

Nitrogen in urine 0.54
a
±0.02 0.47

b
±0.01 0.52

ab
±0.01 * 

Digested nitrogen 0.62
a
±0.01 0.54

b
±0.02 0.60

a
±0.01 * 

Nitrogen balance 0.08
a
±0.00 0.06

b
±0.00 0.07

ab
±0.00 * 

Nitrogen balance % of nitrogen intake  8.42±0.68  7.41±0.56   8.05±0.41 ns 
a, b: Means within the same row showing different letters are significantly different.  Sig. = Significant, * = (P<0.05), ** (P < 0.01) ns = not significant. 

 

Ruminal parameters: 

Some rumen liquor parameters are shown in Table 4. There were no significant differences among tested groups in pH, 

NH3-N and TVFA´s values. It was noticed that rams fed propionibacteria P169 (G2) recorded the lowest values of pH versus 

those fed in control diet. Similar results were obtained by Ebeid et al. (2013) and Narvaez et al. (2014). Rams fed G2 had higher 

values of NH3-N concentration than those fed G1, while the highest values were observed for control group. This is may be due to 

high content of CP in berseem hay. At the same trend, TVFA´s concentration showed the highest values for control group 

followed by G2 and G1 with no significant difference between them. This finding may be attributed to higher salt and lower 

energy contents of atriplex which shorting the rumen turnover time with subsequent influences on rumen physiology and 

metabolism (Konig 1993 and Fayed et al., 2010). 

 

Table 4: Ruminal parameter of Barki rams fed halophytes with propionibacteria (P169). 

Experimental groups  

Item Control G1 G2 Sig. 

pH 6.72±0.04 6.61±0.17 6.51±0.07 ns 

TVFA´s, m. equiv. /100 ml 9.83±0.65 8.47±0.32 8.97±0.23 ns 

NH3-N, mg/100 ml 21.10±0.26 19.15±0.85 20.73±0.65 ns 
All differences among the three groups were not significant different, ns = not significant. 

 

Milk yield and composition: 

Milk production and milk composition data are illustrated in Table 5. Average milk yield and 4% Fat-corrected milk 

(FCM) were slightly insignificant increased in control group compared to G1 and G2. Similar results in Shami female goats on 

salt-tolerant plants obtained by Abdalla et al. (2013) or supplementing of propionibacteria P169 which reported by Mandebvu et 

al. (2003) and Morsy et al. (2014). On the contrary, Ibrahim (2014) found that Barki ewes fed halophytic silage had higher 

(P<0.01) average daily milk yield (696.6 ml) than ewes fed berseem hay (683.3 ml). Moreover, milk yield was higher significantly 

for animals fed P169 than those of control (De Ondarza and Seymour 2008 and Azzaz et al., 2015b). Overall mean percentages of 

total solids (TS), solid not fat (SNF) and ash content were significantly (p<0.05) higher for Barki ewes fed G2 diet than other 

groups. Also, late stage of lactation showed the highest (p<0.05) values of fat, TS and SNF compared with other stages but there 

were no significant differences among all groups in lactose and total protein. The results were in agreement with Ibrahim (2014) 

who found that percentages of milk fat, lactose, TS, SNF and ash content were higher for ewes fed halophytic silage than those 

fed berseem hay which is probably due to an increase of salt in the silage halophytes. Also, studying on buffaloes fed yeast or 

P169+yeast; Azzaz et al. (2015b) stated that milk fat, TS and SNF were higher for yeast culture or yeast+P169 than control 

treatment. However, Morsy et al. (2014) found that supplementing dairy buffalo’s rations with P169 did not affect milk yield or 

milk components. The improvement of milk yields and components by ewes supplemented P169 may be attributed to higher 

nutrients digestibility and improved rumen environmental conditions (Titi and Lubbadeh 2004 and West and Bernard 2011). 

 

Live body weight changes: 

Data of body weight changes by Barki ewes are presented in Table 6. There is no significant difference in initial and final 

body weight between experimental groups either before or after lambing. Similar results on ewes fed halophytic were obtained by 

Ibrahim (2014) and Helal et al. (2017, 2018) or supplementing of propionibacteria P169 which reported by Narvaez et al. (2014). 

These results demonstrated the potentiality of such halophytes mixture to fulfill the animal requirements to maintain their body 

weight. From other point of view, this slight increase in final body weight might be due to the increase in extra cellular fluid in G2 

as reported by (Shawkat et al., 1988; El-Shaer 1996; Abou El-Nasr 1998 and Shaker et al., 2014). 
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Feed intake and economic efficiency: 

Dry matter intake and feed efficiency by ewes are shown in Table 7. Data revealed that total dry matter intake (g/h/d) 

were very similar, being 1580, 1550 and 1570 for ewes fed control, G1 and G2, respectively. The corresponding daily TDN and 

DCP intakes also very similar, being 875, 825 and 830 g TDN and 146, 120 and 123 g DCP. The lowest total feed cost along the 

feeding period was observed for animals fed halophytes mixture (G1 and G2) vs. those fed control group (6.41, 3.74 and 3.75 L.E, 

respectively). Economic efficiency (price of kg milk/cost kg total of consumed feed) showed the highest for ewes fed G2 (5.02) 

followed by G1 (4.98) compared to control group (2.96). The same trend was noted for the improvement% since the values were 

169.59, 168.24 and 100, respectively. These results are supported by Swinney-Floyd et al. (1999) found improved feed efficiency 

in feedlot steers feed a wheat and corn-based diet supplemented with P. feudenreichii P63. Previous studies showed lower feed 

cost by sheep and goats fed rations of tree legumes than the control (Mehrez et al., 2011 and Helal et al., 2018a). In contrast, Huck 

et al. (2000) reported that feeding Propionibacterium freudenreichii to finishing heifers fed a corn-based diet did not had any 

effect on feed efficiency compared with controls. 
 

Table 5: Milk yield and milk composition of ewes fed halophytes with propionibacteria (P169). 

Item Stage of lactation Control G1 G2 Overall 

milk yield  (ml/h/d)  720.00±74.65 660.00±117.98 668.33±44.75 682.78±46.35 

4 % FCM   (ml/h/d)  732.96±75.99 635.25±113.55 688.38±46.09 685.53±46.18 

Milk composition %      

 

Fat 

Early 3.23
c
±0.03 3.43

c
±0.21 3.67

c
±0.52 3.44

c
±0.17 

Mid 4.46
b
±0.24 3.80

c
±0.20 3.83

c
±0.06 4.03

b
±0.14 

Late 4.67
ab

±0.20 4.03
bc

±0.14 5.10
a
±0.31 4.60

a
±0.19 

Overall  4.12
ns

±0.24 3.75
ns

±0.13 4.20
ns

±0.28  

 

Total protein 

Early 4.29
bc

±0.27 5.05
ab

±0.40 4.57
ab

±0.35 4.64
a
±0.20 

Mid 5.21
ab

±0.21 4.90
ab

±0.23 4.92
ab

±0.40 5.01
a
±0.15 

Late 5.38
a
±0.22 3.60

c
±0.08 4.60

ab
±0.30 4.53

a
±0.28 

Overall  4.96
a
±0.20 4.52

a
±0.26 4.70

a
±0.18  

 

Lactose 

Early 4.90
a
±0.26 4.74

a
±0.82 5.54

a
±0.36 5.06

a
±0.29 

Mid 5.50
a
±0.37 5.14

a
±0.32 5.65

a
±0.21 5.43

a
±0.43 

Late 4.98
a
±0.92 4.80

a
±0.16 5.09

a
±0.35 4.96

a
±0.29 

Overall  5.13
a
±0.41 4.89

a
±0.39 5.43

a
±0.18  

 

Total solids 

Early 13.27
c
±0.18 13.91

c
±0.29 14.87

bc
±0.44 14.02

c
±0.28 

Mid 15.35
bc

±0.97 14.38
c
±0.46 17.11

ab
±0.57 15.61

b
±0.53 

Late 16.27
b
±1.13 16.07

b
±1.01 18.20

a
±0.71 16.85

a
±0.59 

Overall  14.96
b
± 0.62 14.79

b
±0.46 16.73

a
±0.57  

 

Solid not fat 

Early 10.04
b
±0.16 10.48

b
±0.36 11.20

ab
±0.87 10.57

b
±0.32 

Mid 10.89
ab

±0.85 10.58
b
±0.27 13.28

a
±0.59 11.58

ab
±0.52 

Late 11.60
ab

±1.09 12.04
ab

±0.92 13.10
a
±0.96 12.25

a
±0.54 

Overall  10.84
b
±0.46 11.03

b
±0.39 12.53

a
±0.53  

 

Ash 

Early 0.84
b
±0.01 0.81

bc
±0.04 0.93

a
±0.03 0.86

ab
±0.02 

Mid 0.89
ab

±0.02 0.86
b
±0.02 0.92

ab
±0.04 0.89

a
±0.01 

Late 0.78
bc

±0.03 0.73
c
±0.01 0.90

ab
±0.09 0.80

b
±0.03 

Overall  0.84
b 
±0.02 0.80

b
±0.02 0.92

a
±0.03  

a, b, c: Means within the same row showing different letters are significantly different.  Sig. = Significant, * = (P<0.05), ns = not significant. 

 

Table 6: Changes in live body weight (kg) of ewes during the experimental period. 

Item Control G1 G2 Sig. 
Start of pregnancy (initial) 43.28±1.10 43.71±1.26 43.14±0.91 ns 

End of pregnancy 49.50±1.12 49.57±1.39 49.42±1.02 ns 

At parturitions 43.64±0.90 43.57±1.36 43.71±1.12 ns 

End of lactation period 41.28±0.99 41.42±2.03 41.57±0.84 ns 

Body weight changes 6.21±0.26 5.85±0.40 6.28±0.28 ns 

Relative body weight change (%) 14.41±0.73 13.43±0.92 14.59±0.68 ns 
All differences among the three groups were not significant different, ns = not significant. 
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Table 7: Effect of feeding halophytes with propionibacteria (P169) on economic efficiency of ewes. 

Item Control G1 G2 

Dry matter intake (g/h/d)    

Concentrate 680 700 700 

Alfalfa hay 900 - - 

Mixture - 850 870 

Total dry matter intake 1580 1550 1570 

Concentrate cost (L.E.) 3.26 3.36 3.36 

Roughage cost (L.E.) 3.15 0.38 0.39 

Total feed cost / day (L.E.) 6.41 3.74 3.75 

Daily TDN intake (g) 875 825 830 

Daily DCP intake (g) 146 120 123 

Feed efficiency    

DMI/ milk yield 2.19 2.32 2.38 

TDN/ milk yield 1.81 1.24 1.26 

DCP/ milk yield 0.20 0.18 0.19 

Economical efficiency 2.96 4.98 5.02 

Improvement % 100 168.24 169.59 
The price of concentrate feed mixture, berseem hay and mixture of A. nummularia (50%) + P. glaucum (50%) = 4800, 3500 and 450L.E /ton, respectively. 

 
Lambs performance: 

Data of body weights of the lambs from birth to weaning are presented in Table 8. The findings of the present study 

showed increase (p<0.05) in average daily gain for control group followed by G2 and G1 (0.177, 0.169 and 0.161, respectively)  

with no significant differences between them in birth weight and weaning weight. These results are in agreement with 

Mohammady et al. (2014) who found that no significant differences on birth weight, weaning weight and average daily gain by 

ewes fed on halophytic silage and berseem hay as basal diet. However, previous findings showed higher average daily gain for 

animals fed P169 than those of the control (McPeake et al., 2002; Krehbiel et al., 2003 and Adams et al., 2008). The slightly 

differences in performance of ewes fed halophytes mixture and berseem hay as conventional diet, it could be due to the higher 

metabolic energy and protein content (EL-Shaer 1981 and Ibrahim 2002). 

 

Table 8:  Average body of lambs as affected by feeding halophytes with propionibacteria (P169). 

Item Control G1 G2 Sig. 

Birth weight (kg) 3.22±0.21 3.48±0.21 3.49± 0.21 ns 

Weaning weight (kg) 17.35±0.50 16.37±0.53 16.98±0.36 ns 

Daily gain (gm)  0.177
a
±0.01 0.161

b
± 0.01 0.169

ab
±0.01 * 

a, b: Means within the same row showing different letters are significantly different.  Sig. = Significant, * = (P<0.05), ns = not significant. 

 

Table 9: Effect of feeding halophytes with propionibacteria on reproductive performance of ewes. 

Experimental groups 

Item Control G1 G2 

No. mated ewes 11 11 11 

No. pregnancy ewes 11 10 10 

Concept rate, % 100 90 90 

No. died before lambing 1.0 0.0 0.0 

No. aborted ewes 0.0 0.0 0.0 

Aborted ewes, % 0.0 0.0 0.0 

Total number of offspring 10 10 10 

Lambing rate, % 90 100 100 

No. offspring mortality 0.0 0.0 0.0 

No. weaned offspring 10 10 10 

Weaned offspring, % 100 100 100 

No. weaned offspring/100 mated ewes 90 90 90 

No. weaned offspring/100 pregnancy ewes 90 100 100 

Control, animals fed on berseem hay+CFM.  G1, animals fed on a mixture of A. nummularia (50%)+P. glaucum (50%)+ CFM.  G2, animals fed on a mixture of 

A. nummularia (50%)+P. glaucum (50%)+ CFM+1 gm. Propionic bacteria /h/d. 
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Reproductive performance: 

Data of the reproductive performance of Barki ewes fed halophytes mixture with propionibacteria P169 are shown in 

Table 9. The obtained results revelated that conception rate was similar for ewes fed G1 and G2 (90%) while it was 100% in 

control group but the differences were not significant. These results are agreed with those reported by Mohammady et al. (2014) 

for the same breed. However, lambing rate showed higher for ewes fed G1 and G2 (100%) in comparison with control group 

(90%), while total number of offspring was similar between all groups with no mortality cases were found in the current 

experimental till weaning. Ewes fed halophytes mixture plus probiotic of strain P169 did not show negative effects on 

reproductive performance.  

 

CONCLUSION: 

 

The current study revealed that Barki ewes fed halophytes mixture with Propionibacterium freudenreichii strain P169 

showed improvements of productive performance, economic efficiency and decrease feed cost with no deleterious effects on their 

health under South Sinai conditions. 

 

REFERENCES 

 
Abdalla, E. B.; Gawish, H. A.; El-Sherbiny, A. M.; Ibrahim, N. H. and El-Hawy, A.S. (2013). Reproductive Efficiency of 

Damascus Goats in Salt-Affected Lands in South Sinai, Egypt.J. Am. Sci. 9 (8): 170-177. 

Abdalla, E.B.; Gawish, H.A.; houssin, A.F and El-Hawy, A.S. (2007). Reproductive performance of Ba Abo Barki ewes fed on 

date seeds in Siwa Oasis. Giza, Hourgada, Egyptian Soc. Anim. Reprod. Fert. 2-6 Feb. 2007. 

Abou El-Nasr, H. M. (1998). Vetch (Vicia Monatha) straw as a basal diet with Acacia or Atriplex shrubs for sheep under arid 

condition of Egypt. First International Conference on Animal Production and Health in Semi- aird Areas. 1-3 September, 

Cairo, Egypt. 

Adams, M. C.; Luo, J.; Rayward, D.; King, S.; Gibson, R. and Moghaddam, G.H. (2008). Selection of a novel direct-fed microbial 

to enhance weight gain in intensively reared calves. Anim. Feed Sci. Technol. (145): 41-52. 

AOAC, (2007). Association of Official Analytical Chemists, Official Methods of analysis, 19 th Edition, Washington, USA. 

Aziz, H. A. and Kholif, A. M. (2015). Effect of biological treated sugar pulp on lactating goat performance. J.Animal and Poultry 

Prod., Mansoura Univ., Vol. 6 (6): 301 - 327. 

Azzaz, H. H., Murad, H. A.; Kholif, A. M.; Morsy, T. A. and Mansour, A. M. (2013). Increasing nutrients bioavailability by using 

fibrolytic enzymes in dairy buffaloes feeding. J. Biol. Sci. (13): 234-241. 

Azzaz, H. H.; Aziz, H. A.; Farahat, E. S. A. and Murad, H. A. (2015a). Impact of microbial feed supplements on the productive 

performance of lactating nubian goats. Global Vet. (14): 567-575. 

Azzaz, H.H., H.M. Ebeid, T.A. Morsy and S.M. Kholif, (2015b). Impact of feeding yeast culture or yeast culture and 

propionibacteria 169 on the productive performance of lactating buffaloes. Int. J. Dairy Sci., 10: 107-116. 

Bhat, T. K.; Kannan, A.; Singh, B. and Sharma, OP. (2013). Value addition of feed and fodder by alleviating the anti-nutritional 

effects of tannins. Agric Res. (2): 189-206. 

Boyd, J. A. (2009). The effect of supplementing high yielding Holstein cows with botanical extracts, bacterial inoculants, or 

dietary glycerol during heat stress and the effect of dietary glycerol in transition cow diets on subsequent and efficiency. 

Ph. D Thesis, Athens, Georgia. 

De Ondarza, M. B. and W. M. Seymour (2008). Case study: Effect of Propionibacteria supplementation on yield of milk and milk 

components of dairy cows. Prof. Anim. Sci. (24): 254-259. 

Duncan, D.B. (1955). Multiple range and multiple F- test. Biometris, 11: 1-42. 

Ebeid, H. M. (2012). Effect of feeding propionic acid bacteria on lactating animal performance. Ph.D. Thesis, Cairo University, 

Faculty of Agriculture, Egypt    supplementation, Nutrients Digestibility and blood metabolites. Science International 1 (8): 

299-303. 

Ebeid, H. M.; Kholif, A. M.; Farghly, M. S. A. and Khattab (2013). Effect of propionibacteria supplementation, Nutrients 

Digestibility and blood metabolites. Science International 1 (8): 299-303. 

El Shaer, H.M.; El-Sayed, H.M.; Askar, A.R.; El Hassanein, E.E. and Soliman, H.S. (2002). Effect of feeding a combination of 

ensiled salty natural and cultivated shrubs on the Digestion and productive performance of growing sheep in southern 

Sinai, Proc. Of Inter. Sym. On “The Optimum Resources Utilization In Salt-Affected Ecosystems In Arid And Semi-Arid 

Regions 8 -10 April, 2002 Cairo, Egypt. 

El Shaer, H.M.; Kandil, H.M. and Khamis, H.S. (l996). Salt marsh plants ensiled with dried broiler litter as a feedstuff for sheep 

and goats. Agric. Sci. Mansoura Univ. 16: 1524- 1534. 

El-Shaer H.M. (1981). Acomparative nutrition study on sheep and goats grazing Southern Sinia desert range with supplements. 

Ph.D. Thesis, Fac. Of Agric. Ain Shams univ. Egypt. 



26 

Citation: Helal1, H.G., Abo Bakr, S., Eid, E.Y., Ebeid, H.M. and El Shaer H.M. Productive performance of Barki ewes fed halophytes added with 

Propionibacteria freudenreichii under saline conditions. Res. J. Anim. & Vet. Sci., 10(2): pages: 18-27   

 

 

Research Journal of Animal and Veterinary Sciences 

ISSN: 1819-5458 

El-Shaer H.M. (1995). Potential use of cultivated range plants as animl feed in the Mediterranean zone of Egypt. Proc. of the 8
th 

meeting of the FAO working group on Mediterranean pasture and fodder crops. Sylivo pastoral system, Environmental, 

Agricultural and Economic Sustain ability, Avignon, France, 29 May-2 June. 

El-Shaer H.M.; Fahmy, A.A.; Abdul Aziz, G.M.; Shalaby, A.S. and Abd El-Gawad, A.M. (2001). Nutritional evelatuion of non- 

conventional fattening diets fed to sheep under arid conditions of Egypt. Proceeding of International conference, Tunisia, 

8-10 Nov.2001. 

El-Shaer, H. M. (2010). Halophytes and salt-tolerant plants as potential forage for ruminants in the Near East region. Small 

Ruminant Research (91): p. 3- 12. 

Fayed, A. M.; El- Essawy, A. M.; Eid, E.Y.; Helal, H. G.; Abdou, A. R. and El Shaer, H. M. (2010). Utilization of berseem and 

Atriplex nummularia for feeding sheep under saline conditions of South Sinai, Egypt. Journal of American Science 6 (12): 

1447-1461. 

Ghorbani, G. R.; Morgavi, D. P.; Beauchemin, K. A. and Leedle, J. A. Z. (2002). Effects of bacterial direct-fed microbials on 

ruminal fermentation, blood variables, and the microbial populations of feedlot cattle. J. Anim. Sci. (80): 1977-1985. 

Hanafy, M. A.; Fahmy, A. A.; Farghaly, M. S. and El Sheref, A. A. (2007). Effect of using some fodder plants in diets on goats’ 

performance under desert conditions of Sinai. Egyptian J. Nutr. Feeds (10): 151- 163. 

Hassan, A. A. (2009): Effect of some Enrichment and biological treatments on a melioration utilization of Atriplex nummularia 

fed by sheep. Egyptian J. Nut. And Feed. (12): (3) Special Issue: 553-566. 

Helal, H. G.; Eid, E. Y.; Nassar, M. S.; Badawy, H. S. and El Shaer, H. M. (2018). Comparative nutritional studies of ewes and 

does fed salt tolerant plants under desert condition. Nat. Sci. 2018; 16 (6). 

Helal, H. G.; Nassar, M. S.; Badawy, H. S.; Eid, E.Y and El Shaer, H. M. (2018a). Comparative nutritional studies of sheep and 

goats fed cultivated tree legumes mixture under desert condition. American-Eurasian Journal of Sustainable Agriculture. 12 

(1): 10-21. 

Helal, H. G.; Younis, F. E.; Ibrahim, N. H.; Badawy, H. S.; Nassar, M. S.; Eid, E. Y.; and El Shaer, H. M. (2017). Nutritional and 

physiological performance of Shami female goats fed salt tolerant plants during pregnancy under desert conditions. Res. J. 

Anim. & Vet. Sci., 9 (2): 8-15. 

Huck, G. L.; Kreikemeir, K. K. and Ducharme, G. A. (2000). Effects of feeding two microbial additives in sequence on growth 

performance and carcass characteristics of finishing beef steers. [Online] Available: 

http://www.oznet.ksu.edu/library/lvstk2/spr850.pdf. [2011 Oct. 01]. 

Ibrahim, A.H. (2002). Comparative study on milk properties of some ruminants milk in Egyptian desert. MSc. Thesis, Fac. of 

Agric., Ain Shams Univ., Egypt. 

Ibrahim, N. H. (2014). Changes in hematological and physiological profile of Barki lambs and their dams fed salt tolerant plants 

silage during the post-partum period. J.Animal and Poultry Prod., Mansoura Univ., Vol. 5 (12): 793- 813. 

Kearl, I. C. (1982). Nutrients requirements in developing countries. Utah Agric. Exp. Stat., Utah State University, Logan, USA. 

Kholif, A. M.; El-Alamy, H. A.; El-Ashry, M. A.; El-Sayed, H. M. and Ali, T. A. (2000). Effect of supplementation of different 

types of live yeast cultures in the diet on the productive performance of lactating buffaloes. Egypt. J. Dairy Sci. (28): 281-

295. 

Kim, S. W.; Standorf, D. G.; Roman-Rosario, H.; Yokoyama, M. T. and Rust, S. R. (2000). Potential use of Propionibacterium 

acidipropionici, strain DH42, as a direct-fed microbial for cattle. J. Anim. Sci. (78): 292. 

Konig, K. W. R. (1993). Influence of saltbush (Atriplex spp.) as diet component on performance of sheep and goats under semi-

arid range condition. Ph D. dissertation, Reihe Agrarwissenschaft, Institute for animal production in the tropic and 

subtropics, Aachen, Germany (ISBN: 3-86 111-706-1). 

Krehbiel, CR.; Rust SR. and Zhang, G. (2003). Bacterial directfed microbials in ruminant diets: performance response and mode 

of action. J. Anim. Sci. 81: E 120-E132. 

Kung, J. L. and Hession, A. O. (1995). Preventing in vitro lactate accumulation in ruminal fermentation by inoculation with 

Megasphaera elsdenii. J. Anim. Sci. (73): 250-256. 

Lehloenya, K. V.; Krehbiel, C. R.; Mertz, K. J.; Rehberger, T. G. and Spicer, L. J. (2008a). Effects of propionibacteria and yeast 

culture fed to steers on nutrient intake and site and extent ofdigestion. J. Dairy Sci. (91): 653-662. 

Mahgoub, O.; Kadim, I. T.; Tageldin, and Al-Marzooqi, W. S. (2008). Pathological features in sheep feed rations containing 

phenols and condensed tannins. J. Anim. Veterinary Advances. 7 (9): 1105-1109. 

Mandebvu, P.; Ballard, C. S.; Sniffen, C. J.; Tsang, D. S.; Valdez, F.; Miyoshi, S. and Schlatter, L. (2003). Effect of feeding an 

energy supplement prepartum and postpartum on milk yield and composition, and incidence of ketosis in dairy cows. 

Anim. Feed Sci. Technol. (105): 81-93. 

McPeake, C. A.; Abney, C. S.; Kizilkaya, K.; Galyean, M. L. and Trenkle, A. H.  (2002). Effects of direct-fed microbial products 

on feedlot performance and carcass characteristics of feedlot steers. Proceedings of the Plains Nutrition Council Spring 

Conference, April 25-26, 2002, San Antonio, Texas, pp: 133. 

Mehrez, A. Z.; Mousa, M. R. M. and El-Shabrawy, H. M. (2011). Effect of feeding varying levels of acacia leaves and twigs on 

productive performance of Awassi Ewes under Semi-arid conditions of north Sinai. Egyptian J. Nutrition an feeds 14 (1): 

39-52. 



27 

Citation: Helal1, H.G., Abo Bakr, S., Eid, E.Y., Ebeid, H.M. and El Shaer H.M. Productive performance of Barki ewes fed halophytes added with 

Propionibacteria freudenreichii under saline conditions. Res. J. Anim. & Vet. Sci., 10(2): pages: 18-27   

 

 

Research Journal of Animal and Veterinary Sciences 

ISSN: 1819-5458 

Mohammady, M. I.; Hammam, A. H. and Ibrahim N. H. (2014). Returns and Economical Efficiency of Barki Sheep Fed on Salt 

Tolerant Plants in Sinai, Egypt. Journal of American Science. 10 (4): 134-139. 

Morsy, T. A.; Ebeid, H. M.; Kholif, A. M.; Murad,  H. A.; Abd El-Gawad, A. M. and El-Bedawy, T. M. (2014). Influence of 

propionibacteria supplementation to rations on intake, milk yield, composition and plasma metabolites of lactating 

buffaloes during early lactation. Sci. Int., 2: 13-19. 

Narvaez, N.; Alazzeh1, A. Y.; Wang, Y. and McAllister, T. A. (2014). Effect of Propionibacterium acidipropionici P169 on 

growth performance and rumen metabolism of beef cattle fed a corn- and corn dried distillers’ grains with solubles-based 

finishing diet. Can. J. Anim. Sci. (94): 363-369. 

Nisbet, D. J. and Martin, S. A. (1994). Factors affecting L-lactate utilization by Selenomonas ruminantium. J Anim. Sci. (72): 

1355-1361. 

Raeth-Knight, M. L.; Linn, J. G. and Jung, H. G. (2007). Effect of Direct-Fed Microbials on Performance, Diet Digestibility and 

Rumen Characteristics of Holstein Dairy Cows. J. Dairy Sci. (90): 1802-1809. 

SAS Institute, (2004). Statistical Analysis System, STAT/ user’s guide, Release 9.1, SAS Institute, Cary NC. USA.  

Seo, J. K.; Seon-Woo, K. and Kim, M. H. (2010). Direct-fed microbials for ruminant animals. Asian-Aust J Anim Sci. (23): 1657-

1667 

Shaker, Y.M., Ibrahim, N.H., Younis, F. E. and El-Shaer, H.M. (2014). Effect of Feeding Some Salt Tolerant Fodder Shrubs 

Mixture on Physiological Performance of Shami Goats in Southern Sinai, Egypt. Journal of American Science 2014; 10 

(2s). 

Shawkat, S. M.; Abou El-Nasr, H. M.; Farid, M. F. and El-Shaer, H. M. (1988). Studies on saline drinking water for camels and 

sheep. II-Feed utilization and nitrogen balance. Alex. J. Agric. Res., 33 (3): 107-119. 

Stein, D. R.; Allen, D. T.; Perry, E.B.; Bruner, J. C. and Gates, K.W. (2006). Effects of feeding propionibacteria to dairy cows on 

milk yield, milk components and reproduction. J. Dairy Sci. (89): 111-125. 

Swinney-Floyd, D.; Gardner, B. A.; Owens, F. N.; Rehberger, T. and Parrot, T. (1999). Effect of inoculation with either 

Propinionibacterium strain P-63 alone or combined with Lactobacillus acidophilus strain LA53545 on performance of 

feedlot cattle. J. Anim. Sci. 77 (Suppl. (1): 77 (Abstr.). 

Thompson, K. S. (2011). Effect of site of infusion of Lactobacillus acidophilus and propionibacteria freudenreichii on production 

and nutrient digestibility in lactating dairy cows. M.Sc. thesis, Oklahoma State University, Stillwater, Oklahoma. 

Titi, H. and Lubbadeh, W. F. (2004). Effect of feeding cellulase enzyme on productive responses of pregnant and lactating ewes 

and goats. Small Ruminant Research (52): 137-143. 

Van Soest, P. J.; Robertson, J. B. and Lewis, B. A. (1991). Methods for dietary fiber, neutral detergent fiber, neutral non-starch 

polysaccharides in relation to animal nutrition. J Dairy sci. (74): 3583-3597. 

Vedamuthu, E. R. and Reinbold, G. W. (1967). CULTURES FOR CHEDDAR CHEESE. Journal of Milk and Food Technology: 

August 1967, Vol. 30, No. 8, pp. 247-252. 

Walker, N. D. (2007). DFMs: fact, fiction, and future (part 1). Feedstuffs 11 Jun: 12. 

Warner, A.C.J. (1964). Production of volatile fatty acids in the rumen methods of measurements Nutr. Abst. and Rev. 34: 339. 

West, J.W. and J.K. Bernard (2011). Effects of addition bacterial inoculants to the diets of lactating dairy cows on feed intake, 

milk yield and milk composition. The Professional Animal Scientist, (2): 122-126. 

Yoon, I. K. and Stern, M. D. (1995). Influence of direct-fed microbials on ruminant microbial fermentation and performance of 

ruminants: A review, Asian-Australasian J. Anim. Sci. (8): 533-555. 

 


