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Abstract. This research was carried out in the Research Center of the Faculty of Agriculture in Al-Muslimiya, 240
hybrid Babcock B300 female laying hens were randomly distributed since the first day of the experiment into four
independent groups. Each group included 60 birds according to three replicates (20 birds in each replicate). Lactic acid
bacillus was added to the feed mixture according to three levels (50 mg/kg; B group, 100 mg /kg; C group and 150
mg/kg; D group), while the first group was considered as a control group (A group) and was without additions. During
the production period, the results showed that the addition of lactic acid bacillus led to significant differences (p<0.03)
in the egg production and shell thickness compared with the control group. The additions did not affect the egg weight
and feed consumption rate as well as the feed conversion ratio. The birds of the third group (C group) showed clear
superiority in various productive traits compared to others in the other groups throughout the productive period
followed by the birds of group D and then group B. The current study concluded that adding 100 mg /kg lactic acid
bacillus to the feed mixtures for laying hens will contribute to raising the productive efficiency of laying hens and
improving egg specifications.
Keywords. Lactic acid bacillus, Laying hens, Productive parameters.

I. INTRODUCTION
The development of poultry science is in fact linked to the interplay of many paths, the most important of which are
genetics, animal husbandry, physiology and nutrition [1,2].
The goals that poultry breeders aspire to is to increase production in quantity and quality and to improve the health status
depending on the nutrition and care means [3-5]. The breeders turned to the intensive use of antibiotics in feeding as
therapeutic doses and growth stimulants. Accordingly, this led to the development of bacterial strains resistant to antibiotics
[6], which made the antibiotics lose their therapeutic role and become dangerous for the health of poultry [7] and humans [8].
Therefore, it was necessary to search for natural alternatives to avoid the harmful effects of antibiotics [9].
Recent studies have revealed that the use of lactic acid promotes beneficial bacteria in the intestinal flora of birds, and
works to restore the bacterial balance when adult birds are exposed to stress factors such as high temperatures and
pathological injuries [10]. It was noted that the lactobacilli led to an increase in the numbers of beneficial bacteria in the gut
flora and a decrease in broodiness [11-14]. Several studies have shown that the promotion of beneficial bacteria within the
gastrointestinal tract of laying hens has an important role in improving egg production and quality characteristics [15-18], as
well as the haematological indexes of blood [19-21], and feed consumption rate [22,23]. Herein, the use of lactobacillus in
feed mixtures for laying hens is still under study, and the reported results are differential. In our study, we aimed to test levels
of addition of lactic acid bacillus in terms of its positive impact on the production and blood indicators, especially in the local
conditions of the Syrian Arab country.



II.

MATERIALS AND METHODS

Experimental Design

The experiment followed a completely randomized block design (CRD), 240 laying hens of Babcock hybrid strain were
randomly distributed since the first day of the experiment into four independent and identical groups, each group included 60
birds according to three replicates of 20 birds in every replicate. Lactobacillus was added across three treatments of feed
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mixture (50 mg/kg; B group, 100 mg/kg; C group and 150 mg/kg; D group), while The first group (A group) is designated as
a control group (no additions). The following parameters have been studied:
1. Evolution of the egg production (%): The cumulative egg production (egg/bird) was calculated for each
replicate starting from the rate of egg production reaching 50% of the peak productivity until the end of the
breeding period at the age of 32 weeks.
2. Evolution of the egg weight average: the weight was measured using a high-accuracy digital sensitive scale.
3. The thickness of the eggshell: the thickness was measured using a micrometer.
4. The average of feed consumption during the production stabilization period (28-32'th weeks): It was
calculated weekly and for the entire period of bird breeding by weighing the amount of feed provided to the
birds of each group at the beginning of each week, then weighing the amount of feed remaining in the feeders
of each group at the end each week. Next, the average feed consumption per bird was calculated, concerning
the exclusion of the quantities of feed not consumed due to dead birds, as indicated by [24], with some
modifications.
5. Feed conversion ratio (FCR) during the production stabilization period during the 28-23'th weeks of age: the
FCR was calculated weekly during the production stabilization period.



System of Care and Nutrition

The groups of laying hens were kept in a barn (10x50 m2) built of reinforced concrete with a gabled surface painted from
the inside with lime with a direction of east to west). Ventilation was designed across through side windows. Before starting
the work, the barn was cleaned, disinfected with formalin and ventilated for 24 hours.
The probiotic (Lactobacillus probiotic) was obtained from a laboratory of the Faculty of Agriculture, Cairo University,
Egypt. One kilogram (powder) of Lactobacillus probiotic contains the following:
- 1010 Lactobacillus acidophilus.
- 1010 Bacillus subtilus.
- 1010. Lactobacillus casei
Table 1 shows the composition of the feed mixture used in feeding according to the standard needs of laying hens.
TABLE 1. Composition of the feed mixture provided to the birds of the experimental groups.
Fodder
1-60 days 61-150 days 151-224 days
Component

Maize
Soybean meal
Meat and bone
meal
Dicalcium
Phosphate
Calcium
carbonate
NaCl
Premix Vitamins
Premixes
Limestone
Methionine
Choline chloride

69
25

67
25

61.6
14.8

2

2

-

1.5

1.5

10.8

1

1

-

0.5
0.5
0.5
-

0.5
0.5
0.5
2
-

0.3
0.1
0.1
7
0.1
0.1

Table 2 shows the chemical composition of the aforementioned feed mixture.
TABLE 2. Chemical composition of the feed mixture provided to the birds of the experimental groups.
1-60 days 61-150 days 151-224 days

Energy (kcal)
Components (%)
Protein
Calcium
Phosphorous
Sodium
Chlorine
Lysine
Methionine +
Cysteine
Arginine
Tryptophan
Threonine%

2922

2822

2701

21.22
1.25
2.48
2.18
2.22
1.22

21.00
1.22
2.45
2.17
2.19
1.22

16.30
2.00
0.45
0.16
0.18
0.85

2.83

2.72

0.68

1.26
2.23
2.82

1.25
2.21
2.72

0.92
0.20
0.60
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1-60 days

Leucine
Isoleucine
Linoleic Acid



1.55
1.22
1.42

61-150 days

151-224 days

1.32
2.83
1.42

1.05
0.77
1.00

Statistical Analysis

The data was subjected to a typesetting process using a sophisticated computer. The data were analyzed according to the
maximum likelihood method (ML) by means of analysis of variance(ANOVA). The significant differences among the means
were monitored by the least significant difference (LSD) at <0.05 using the [25], software.



III.

RESULTS AND DISCUSSION

Egg Production (%)

The results (Table 3) indicate that the level of egg production at the 21'th week was close among the groups with an
insignificant improvement in the B and C groups (50.67% and 50.00 % respectively) compared to the control group (A
group; 47.92%).
Starting from the 22'th week down to the end of the care period (32'th week), the previous groups continued to
outperform.
The highest average egg production in the 27'th week was at the C group (93.33%) followed by the D group (89.65%),
while the level of egg production was in similarity in the B and A groups (85.35% and 84.19%, respectively).
It should be noted that the C group outperformed the rest of the groups during the most weeks of egg production. Upon
the 23'th week, the level of egg production reached 94.71%. In this context, our results agreed with the findings of [14-16],
while the results didn’t come in the line with the findings of [17].
TABLE 3. Egg production (%)at the various groups of hens fed on bacillus lactic acid feed mixture (Mean± Se).
Groups
Age (week)
Prob.
A
B
C
D

21
22
23
24
25
26
27
28

b
47.92±2.69
b
63.97±3.47
b
71.94±2.32
b
75.98±0.49
b
78.15±1.68
b
80.11±1.83
b
84.19±5.07

B
46.96±3.31
B
62.48±3.05
Ab
77.50±2.56
Ab
83.18±2.71
Ab
85.14±3.09
Ab
87.10±4.42
A
85.35±6.08

B
50.67±2.33
A
72.16±3.60
A
81.08±3.86
A
86.39±4.15
A
88.04±3.04
A
91.37±1.37
A
93.33±3.33

b
50.00±1.52
a
70.70±1.569
a
79.38±5.06
ab
82.72±4.69
a
87.89±4.68
a
87.89±1.85
a
89.65±0.18

b
84.07±1.72

B
85.14±4.59

A
93.04±1.54

a
91.31±1.84

b
B
A
84.04±2.12 87.10±4.416 93.04±1.55
b
B
A
32
86.04±1.852 84.93±1.74 93.04±1.54
b
B
A
31
87.99±.25
86.69±2.19
94.71±.29
b
B
A
32
84.04±2.12
86.90±1.36 91.37±1.37
A: control, B:50mg/kg, C:100 mg/kg, D: 150mg/kg, NS: not significant,
superscripts are significantly different (P<0.05)
29



a
91.32±3.55
a
91.31±1.84
a
91.40±1.68
a
93.16±1.58
a,b
Means in the

N.S
0.01
0.02
0.04
0.01
0.01
0.001
0.001
0.004
0.02
0.01
0.001
same row with no common

Egg Weight

The results shown in the Table 4 indicate that the egg weight in the different groups of birds was close during the
productive period without significant differences. The values in the middle of the productive period at the end of the 27'th
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week were 55.26 g, 55.97 g and 55.33 g, respectively (B, C and D groups) while the value in the control group reached 55.67
g.
The convergence in the egg weight continued down to the end of the 32'th week in all the studied groups. The current
results agreed with the results obtained by [26], whereas the results of [27], were opposite to ours.
TABLE 4. Means of egg production at the various groups of hens fed on bacillus lactic acid feed mixture (Mean± Se).
Groups
Age
Prob.
(week)
A
B
C
D

21
47.26±0.45 48.20±1.05 47.30±0.40
22
50.33±0.67 50.90±0.64 51.76±0.93
23
51.26±0.81 51.86±0.68 52.83±0.87
24
53.13±0.66 53.66±0.40 53.57±0.0.43
25
54.43±0.65 54.36±0.43 55.00±0.79
26
55.20±0.50 54.90±0.51 55.50±0.81
27
55.67±0.39 55.26±0.37 55.97±0.66
28
56.23±0.56 55.80±0.36 56.60±0.88
29
57.83±0.52 57.06±0.43 57.56±0.43
32
58.33±0.68 58.03±0.52 58.86±1.08
31
59.26±0.99 59.06±0.85 60.56±1.44
32
60.60±1.21 60.00±1.15 61.16±1.70
A: control, B:50mg/kg, C:100 mg/kg, D: 150mg/kg, NS: not significant,



48.06±0.77
51.36±0.35
52.90±0.45
54.16±0.80
55.26±0.12
55.67±1.02
56.33±0.84
56.97±0.75
57.46±0.76
58.40±0.70
59.46±1.19
60.73±1.38

N.S
N.S
N.S
N.S
N.S
N.S
N.S
N.S
N.S
N.S
N.S
N.S

Egg Shell Thickness

Table 5 shows the results of eggshell thickness in the various groups of birds. The results indicate that the differences at
the 21'th week of breeding were not significant, with an improvement in the B and C groups compared with the control
group. With the progression in the productive period, the thickness of the eggshell increased significantly at the 22'th week
(P<0.05) at the B and C groups compared to the control group, while the differences were not significant between the B and
A groups. At the 23'th week, it was observed that the additions led to a significant improvement (P<0.04) in the thickness of
the eggshell in these groups compared with the control group, while the differences were not significant across the B group
compared with the birds of the control group, as the values were 0.352 mm, 0.361 mm and 0.358 mm, respectively compared
to the control group (0.344 mm). The positive effect of the additives was confirmed at the 24, 25 and 26'th weeks noting that
the increase in the thickness of the shell in those groups was not significant at the 26'th week compared to the control group,
but what reinforces the positive effect of the aforementioned additives is the results of the statistical analysis in the remaining
weeks (29, 30, 31 and 32'th weeks).
The reason for the increased thickness of the eggshell in the previous groups may be due to the secretion of lactic acid by
the lactic acid bacilli, which in turn improves the absorption of calcium and phosphorous in the alimentary canal [28]. The
results of the current study are parallel to those of [14,16], while the results contradict those of [19].
TABLE 5. Means of egg shell thickness at the various groups of hens fed on bacillus lactic acid feed mixture (Mean± Se).
Groups
Age
Prob.
(week)
A
B
C
D

21
22
23
24
25
26
27
28
29
32

b
0.349±0.004
b
0.346±0.002
b
0.344±0.003
b
0.345±0.006
b
0.351±0.002
b
0.349±0.001
b
0.351±0.003

b
0.346±0.002
B
0.440±0.001
a
0.352±0.010
ab
0.352±0.005
b
0.351±0.004
ab
0.355±0.004
b
0.351±0.002

b
0.354±0.003
a
0.369±0.002
a
0.361±0.006
a
0.375±0.006
a
0.364±0.003
a
0.367±0.007
a
0.362±0.003

b
0.358±0.006
a
0.361±0.007
a
0.358±0.005
a
0.371±0.007
a
0.373±0.007
a
0.366±0.003
a
0.369±0.003

0.353±0.001
b
0.352±0.002
b

0.352±0.003
b
0.351±0.001
b

0.368±0.003
b
0.353±0.001
a

0.367±0.003
a
0.363±0.004
a

N.S
0.05
0.04
0.04
0.008
2.21
0.01
2.21
0.002
0.001
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0.350±0.002 0.354±0.002 0.376±0.004
b
b
a
31
0.352±0.003 0.353±0.002 0.370±0.003
b
b
ab
32
0.351±0.001 0.349±0.001 0.363±0.004
A: control, B:50mg/kg, C:100 mg/kg, D: 150mg/kg, NS: not significant,
with no common superscripts are significantly different (P<0.05)



0.370±0.003
a
0.006
0.372±0.002
a
0.0001
0.373±0.005
NS: not significant, a,bMeans in the same row

Feed Consumption

The results (Tables 6 and 7) indicate that the mentioned food additives did not have a clear effect on the rates of feed
consumption and FCR during the period (28 to 32'th weeks), as the results were close. To note, many studies did not find an
effect of probiotics on feed consumption and FCR, as is the case with [13,27].
TABLE 6. Means of feed consumption during the production stabilization period at the various groups of hens fed on bacillus lactic
acid feed mixture (Mean± Se).
Age
(week)

Groups
A

B

Prob .
C

D

28
726.67±10.33 732.67±23.87 742.33±12.12
29
770.00±12.76 752.00±10.44 728.33±14.31
32
779.33±23.77 742.67±21.05 766.67±7.88
31
772.00±12.28 795.33±23.91 741.00±18.52
32
769.33±21.73 801.33±40.68 757.33±20.98
A: control, B:50mg/kg, C:100 mg/kg, D: 150mg/kg, NS: not significant
Other studies have proven an impact in this regard (19 and 1).

724.33±24.88
758.33±24.45
798.00±17.92
726.00±24.84
792.33±29.13

N.S
N.S
N.S
N.S
N.S

TABLE 7. Means of FCR during the production period stabilization at the various groups of hens fed on bacillus lactic acid (Mean± Se).
Prob.
Groups
Age
(week)
A
B
C
D

28
1.84±0.04 1.87±1.10 1.86±0.02
29
1.90±0.03 1.88±0.02 1.80±0.02
32
1.91±0.08 1.83±0.07 1.86±0.02
31
1.86±0.03 1.92±0.07 1.75±0.06
32
1.81±0.01 1.91±0.10 1.77±0.04
A: control, B:50mg/kg, C:100 mg/kg, D: 150mg/kg, NS: not significant

1.81±0.06
1.87±0.04
1.95±0.06
1.74±0.02
1.86±0.08

N.S
N.S
N.S
N.S
N.S

CONCLUSION
It concluded that adding lactic acid bacillus with the level 100 mg /kg to the feed mixtures of laying hens contribute to
raising the egg production and shell thickness of laying hens.
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