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ABSTRACT: The aim of this study was to evaluate the effects of bird density and the
consequences of adding dietary vitamin E on broiler performance, blood metabolites,
gastric bacterial enumeration, bone contents and the humeral immunity. A total number
of 180 one day-old Arbor Acres broiler chickens were randomly divided into 4 equal
groups. Each group was subdivided into 3 replicates containing 15 chicks each. The first
group was housed at density of 10 birds/m2 and served as the positive control. The
second group was housed at density of 12 birds/m2and served as the negative control.
The first and second groups were fed the basal diet. The third and fourth groups were
housed at density of 12 birds/m2, and were fed the basal diet supplemented with vitamin
E at either 100mg/kg diet (third group) or 200mg/kg diet (fourth group). The results
indicated that birds kept under high stocking density showed reduction of growth
performance, plasma metabolites and immune response of broilers. While, the immune
response of broilers was improved by dietary vitamin E supplementation under the
intensive density. In ileum and ceca, the bacterial count was improved when all
pathogens counts (E.coli, Salmonella and Clostridium) were decreased in birds reared at
density of 12 birds/m2 but fed diets supplemented with vitamin E even 100 and 200
mg/kg. It can be concluded that, under high stoking density condition, vitamin E
supplementation can improve the production performance and the immune response of
broiler chickens.
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INTRODUCTION
The poultry industry is the most dynamic
sector within the global meat business
during the last decade, with the greatest
growth reflected in the food global
demand increase (Longo et al., 2007;
Neves et al 2014). Resent commercial
birds appear to have compromised
immune efficiency, higher mortality and
fable resistance to stressors. Bird
intensive density caused a principal focus
in broiler industry that may cause a stress
on birds. Stocking density has critical
modulations for the broiler industry due
to increasing returns with the increase in
the number of broilers per unit space
increases (Dawkins et al., 2004; Estevez,
2007). Results varied substantially
regarding the density threshold at which
the decline in bird performance was most
affected. Effects were particularly
prevalent when space allowances dropped
less than 0.055 m2/bird. Sørensen et al.
(2000) found that decline in BW was
evident when space per bird was below
0.066 - 0.0625 m2and this corresponds to
approximately 15 - 16 birds/m2. Dozier et
al.(2005) indicated that a density beyond
30 kg/m2 consistently produced decline in
BW, reduction in feed consumption, and
increasing the incidence of foot-pad
lesions and skin scratches. Mortality was
also higher for densities more than 30
kg/m2 (3.6vs. 7.5%), but was not
significantly different. Density stress is of
great concern in the poultry management
because it causes negative effects on
broiler performance, immune response
and mortality (Shane, 1988).The role of
dietary supplements such as, vitamins
for alleviating the effect of density
stress
in
poultry
has
been
extensively reviewed in several studies.

Many additives may be supplied to the
diet to improve the performance in
impacting the viability of birds as natural
growth promoters or antioxidants (Gaggìa
et al., 2010; Attia et al., 2017). Vitamin E
(α-tocopherol) is well primarily known as
an antioxidant in reducing cellular free
radical damage. Vitamin E cannot be
produced by birds and thus must be
supplied via their diet. The function of
vitamin E is as a chain-breaking lipid
antioxidant and free radical cleaner in the
membranes of cells and sub cellular
organs (Traber and Atkinson, 2007). In
addition, vitamin E may affect the impact
and maintenance of immune-competence
through many functions by acting directly
on the immune cell or indirectly by
altering metabolic
and endocrine
parameters, which in turn influence
immune function (Lin and Chang, 2006;
Pompeu et al., 2018). The studies on
effects of vitamin E on immune response
of chickens were few and not harmonious
(Marsh et al., 1986; Lohakare et al.,
2005). The purpose of this study was to
evaluate the adverse effects of intensive
density and the consequences of adding
dietary vitamin E levels on broiler
performance, gastric bacterial counts,
bone contents and their immuneresponses.
MATERIALS AND METHODS
Birds management:
This study was conducted at the poultry
experimental units and laboratories,
Faculty of Agriculture, Cairo University,
Egypt. A total number of 180 one day-old
Arbor Acres broiler chicks were
randomly divided into 4 equal groups.
Each group was subdivided into 3
replicates (15 chicks/each). All chicks
were vaccinated against Newcastle
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disease (ND), Infectious Bronchitis
and complete the processes up to empty
disease (IBD) and Avian Influenza
carcass.
disease (AID) at the recommended ages.
Blood metabolites:
The experimental period (6 weeks)
Blood samples were collected in
included two dietary feeding phases
heparinized tubes from nine slaughtered
(starter, from 1-3 wks of age and finisher,
birds from each group. Plasma was
from 4-6 wks of age). The experimental
isolated by centrifugation at 1,500 × g for
diet was adjusted to nearly the nutrient
10 min at 4°C, and then stored at -20˚C
requirements of the broiler chicks as
for the biochemical analysis. Total
recommended by NRC, (1994). The
proteins, albumin, total cholesterol,
control basal diet nutrient composition
triglyceride, hemoglobin and glucose
and its chemical analysis are presented in
were measured in plasma using an
Table (1).The experimental diet chemical
enzymatic kit (Wako Pure Japanese
composition was analyzed according to
Chem. Industries Ltd., Tokyo). Calcium
A.O.A.C. (2000).
was determined according to Gindler and
King (1972), and inorganic phosphorus
Experimental design:
The first group of chicks served as
was determined according to Amador and
positive control and was housed at
Urban (1972). The hepatic enzymes;
2
density of 10 birds/m (LD). The second
aspartate aminotransferase (AST) and,
group served as negative control, and the
alanine aminotransferase (ALT) were
2
density was 12 birds/m (HD). Both first
chemically estimated as described by
and second groups were fed the basal
Reitman and Frankel (1957). The blood
diet. The third and fourth groups were
globulin concentrations in plasma were,
2
housed at density of 12 birds/m and were
then, calculated by subtracting the values
fed the basal diet supplemented with 100
of blood albumin concentration from the
or 200 mg vitamin E per kg diet
corresponding values of total proteins
(HD+100 or HD+ 200) respectively. Feed
concentrations.
and water were supplied ad-libitium and a
Digestive tract bacterial count:
constant (22L: 2D) light regime was
Carcasses were manually eviscerated and
provided during the experimental periods.
weighted. Intestine was removed and the
All birds were reared on floor pens under
digest contents from both terminal ileum
the same hygienic, managerial and
and ceca (1 g from each) were collected
environmental conditions. Chicks were
and homogenized with 10 ml phosphate
individually weighted at the beginning of
buffer solution. The digest samples were
the experiment, and then, weekly till the
put in ice and packed to a specific
end of experiment at 6 wks of age. Body
academic
laboratory
(MERCIN,
weight (BW), feed consumption (FC) and
Microbiological Laboratory, Fac. of
feed conversion ratio (FCR, g feed/g
Agriculture, ASU) for counting of total
gain) were recorded and calculated during
bacteria, Salmonella, E. coli and
these periods. At the age of 42 days, nine
Clostridium leptum groups.
birds from each experimental group were
Tibia Ca/P contents:
weighted and slaughtered by slitting the
The bones of tibia were immersed for 48
jugular vein, then scalded, de-feathered
h in ethyl alcohol to remove fats. Then,
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they were well dried for 12 h at 110◦C
and then weighted. Dried bone samples
were put in an oven and ashed over night
at 550◦C (Brenes et al., 2003). Ash
samples (0.5 g) were digested in 5 ml
nitric acid and 1 mlhydrogen peroxide
using microwave
digestion . Bone
calcium was estimated according to
Gindler and King (1972), and bone
phosphorus was estimated according to
Amador and Urban (1972).
Immune Response
The humoral immune response for ND,
IBD and AID was estimated according to
Van der zijpp et al. (1983) and Bachman
and Mashaly (1986). Blood samples for
immune response determinations were
collected from nine birds in each group
after 20 days of vaccination against each
disease. The antibodies were measured
using the micro-titer technique described
by El-Kaiaty et al. (2002). Antibodies to
ND and AID were determined using
haemagglutination
inhibition
(HI)
method. A quentity of twenty five μlof
plasma containing antibodies was serially
diluted into hydrophobic 96-well ground
bottom plates with phosphate buffer
saline (PBS). The same quentity of
antigen of virus was added toreact and
bind with the antibodies. ELISA kits were
used for determination of IBD antibody
titter (IDEXX Inc., Westbrook, ME
04092)
as
recommended
by
manufacturer’s instructions (Snyder et al.,
1984). Twenty μl of 100-fold buffer
diluted serum from each chicken were
used and read at 650 nm in a microplate
reader.
Statistical analysis:
Data were statistically analyzed by using
the general linear models (GLM)

procedures of SAS (SAS, 2004). The
analysis model was as follows:
Yij = µ + Ti + eij
Where: Yij = the observations on the
treatment, µ = overall mean, Ti= effect of
the treatment, eij = random error
treatment. The significant differences
among treatment means were determined
by Duncan's multiple range test (Duncan,
1955).

RESULTS AND DISCUSSION
Growth Performace:
Results of growth performance as
affected by tratments are illustrated in
Table (2). Obtained results indicate that
the additon of vitamin E insignificantly
affected body weight and feed conversion
tell 21 days of age in all groups. Morover,
there was a significant increase in feed
intake was observed for birds reared at
density of 12 birds/m2 without
supplementation tell 21 days of age.
However, the control group (10 birds/m2)
showed significant increases in feed
intake after 21 days. On the other hand,
the highest BW was recorded, at 42 day
of age, in the control goup (LD) and the
forth group which supplemented with 200
mg vit. E (2.676 and 2.615kg,
respectiviley). The
value of feed
conversion ratio (1-42 days) was 1.72 in
the control group (HD) and was
significantly differed from those found
for the other three groups and ranged
from 1.60 to 1.61.The lowest mortality
was
recorded
in
both
groups
supplemented with vit. E compared to
the control
unsupplemented groups.
These
findings
indicated
that
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supplementation of the diet with vitamin
findings were in agreement with early
E improved the broiler performance as
reports by Arslan et al. (2001) and Attia
growth and feed conversion ratio till 42et al. (2017). It has also been proposed
d-old under intensive birds density (12
that vitamin E inhibits the oxidation of
birds/m2) compared to the density of 10
unsaturated fatty acids such as linoleic
2
birds/m .These results are in agreement
acid on the erythrocyte membrane (Bast
with previous reports by Colnago et al.
et al., 1991). It has also been reported that
(1984) for broilers and Siegel et al.
the excess dietary addition of vitamin E
(2001) for laying pullets. Niu et al. (2009)
(325 ppm) reduced plasma cholesterol
reported that body weight gain (BWG)
and triglyceride levels and increased the
was effectively maintained by 100 mg/kg
hepatic enzyme ALP level in hens
vit E supplementation. Whereas, Bartov
(Franchini et al., 1988). It was noted that
and Frigg (1992) ; Pompeu et al. (2018)
the level of triglycerides increased due to
reported that BW gain was not
the increase in fat stores, so as to reach
significantly affected by the vitamin E
the best fat/muscle rate necessary for
treatments in broilers although, dietary
growth performance. Hemoglobin was
vitamin E supplementation increased the
significantly increased and glucose was
meat contents.These results led to the
significantly decreased due to the
assumption that vitamin E addition to the
supplementation of feed with vitamin E at
ingredients of corn-soybean meal diets
both 100 and 200 mg/kg compared to the
was sufficient to meet the minimum
control
group
(12birds/m2).
No
requirement for growth performance of
significant differences were found in
chickens.
calcium and phosphorus in different
treatment groups. Franchini et al. (1988)
Blood Metabolites:
Results of blood analysis are presented in
proposed that the increase in Ca and P
table (3). Total proteins and albumin were
levels of broilers fed with excess dietary
significantly higher in the group
vitamin E was related to osteoblastic
supplemented with 200 mg vitamin E
activity.
compared to the control group (HD).
The feed supplementation with vitamin E
However, no significant differences were
had a significant effect on the activity of
found in globulin levels in different
both AST and ALT. The decline in AST
groups. The cholesterol and triglycerides
and ALT activities was significantly
were significantly the highest in the group
shown in the group fed with vitamin E at
HD (12 birds/m2) compared to the other
200 mg/kg. The results reported in this
groups. Our results concerning the
study slightly differ from those obtained
superiority in total proteins values for
by Franchini et al. (1988).
2
birds in group of 12birds/m and fed 200
Bacterial concentrations in the ileum
mg vit. E (4.99 g/dl) are related with the
and ceca
impacted feed conversion ratio and BW
The concentrations of total bacteria,
gain. Blood metabolites and hematologic
Salmonella, E.coli and Clostridium in
results are the important principal
both ileum and ceca are presented (Table
indicators of chicken physiological,
4). The total bacteria count decreased
tolerance and general health status. These
significantly in birds reared with density
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of 12 birds/m2 and fed diet supplemented
with vitamin E by 100 or 200 mg/kg. The
concentration of Salmonella was not
significantly altered among birds in
different groups. The concentrations of
Escherichia coli and Clostridium leptum
in the ileum content were significantly
decreased by the supplementation of
vitamin E at 200 mg/kg. The results are in
agreement with early studies of Tengerdy
and Brown (1977). These results could
explain our observation concerning the
mortality.
Salmonella are a common cause of food
borne microbial diseases for humans, and
their contamination of poultry meat is one
of the greatest clinical concerns in poultry
production (Gaggìa et al., 2010). We
speculated that decreased concentrations
of different bacterial count in the ileal and
cecal content of birds may result from
feeding diets containing vitamin E as
antioxidant agent.
Tibia Ca/P contents:
The effects of density of birds and
dietary treatments on tibia bone and its
contents of ash, calcium and phosphorus
are shown in Table (5). No significant
differences were found between treatment
groups for bone ash. The Ca and P
concentrations in both control groups
were significantly less than the
concentration in the groups fed diet
supplemented with vitamin E. However,
the effect of α-tocopherol (vit.E)
supplementation on bone contents in
poultry has rarely been studied and is
rather controversial. In chickens, bone
mineralization
was
significantly
correlated with bone breaking force (r
= 0.58 to 0.68; P <0.001) and bone ash
weight (r =0.73 to 0.99; P < 0.001)
(Onyango et al., 2003; Mazzuco and

Hester, 2005; Schreiweis et al., 2005).
It was also reported that stress increases
ash content.
Immune response
The effects of bird density and feed
supplementation with vitamin E on
immune responses of broiler chicks are
shown in Table (6). Significant
differences (<0.0001) in the immune
response to ND, IBD and AID were
observed among birds in all groups. The
immune responses for all diseases were
significantly higher in the groups fed diet
supplemented with vitamin E at 100 or
200 mg/kg than the control groups. These
results are in agreement with those of Lin
and Chang (2006). They found that the
addition of 20 mg vitamin E/kg diet
significantly enhanced (p<0.05) the
immune competence to SRBC when
compared to those supplied with 0, 80
and 160 mg vitamin E/kg diet. In
addition,
they
reported
that
supplementation of 20 mg vitamin E/kg
diet had higher (p<0.01) antibody titre to
IBDV than those added with 40-160 mg
vitamin E/kg diet. The induction of
humoral immune response (T-cell
dependent) antigens require the presence
of T helper cells. Erf et al. (1998)
reported that dietary vitamin E increases
the T helper cells, and in turn improves
responsiveness to immunologic stimuli.
Vitamin E may prevent peroxidation of
lipids in membranes which caused by
lipid peroxyl radicals. The catalysts of the
production of free radicals are the
infectious diseases which are the
important factor for example as a
consequence of macrophage functions.
Also, they reported that 300 mg/kg of
vitamin E may improve immune
competence and could reduce the
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mortality in poultry which were infected
Avian Influenza diseases, and reduced
and challenged by E.coli.
mortality. In addition, supplementations
of diet with vitamin E caused a decrease
CONCLUSION
The growth performance and liver
or disappear of E. coli, Salmonella and
functions of broiler chicks reared under
Clostridium colonies in the guts. With
intensive density for 42 days of age were
regard to broiler chicken density and
significantly
enhanced
by
the
performance, there seemed to be a
supplementation of feed with 200mg
relationship between dietary vitamin E
vitamin E/kg. The supplementation with
supplementation, birds density and their
vitamin E of 200 mg/kg also improved
general productive performance.
humeral immune response against
Newcastle, Infectious Bronchitis and
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Table (1): Composition and chemical analysis of the basal diets.
MHA: Methionine Hydroxy-Analogue, ME: metabolizable energy, AP:
Dietary Treatments
Ingredients
Starter (0-3 Weeks) Grower (4-5 Weeks)
Yellow Corn
54.50
57.50
Soybean Meal (44%)
33.00
28.00
Corn Gluten Meal (62%)
6.20
6.50
Soybean Oil
2.00
4.00
Di Calcium Phosphate
1.80
1.60
Calcium Carbonate
1.60
1.50
Salt
0.20
0.20
MHA
0.20
0.20
HCL Lysine
0.20
0.20
Premix
0.30
0.30
100
100
Total
Chemical Analysis
Crude Protein %
23.00
21.24
ME Kcal/ Kg diet
2986
3179
Ca%
1.02
0.93
AP%
0.50
0.45
Lysine
1.29
1.17
Methionine &Cystein
0.95
0.91
Available phosphorus.
Each 3 Kg of the premix contains: Vitamins: A: 12000000 IU; Vit. D3 2000000 IU;
E: 10000 mg; K3: 2000 mg; B1:1000 mg; B2: 5000 mg; B6:1500 mg; B12: 10 mg;
Biotin: 50 mg; Coline chloride: 250000 mg; Pantothenic acid: 10000 mg; Nicotinic
acid: 30000 mg; Folic acid: 1000 mg; Minerals: Mn: 60000 mg; Zn: 50000 mg; Fe:
30000 mg; Cu: 10000 mg; I: 1000 mg; Se: 100 mg and Co: 100 mg.
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Table (2): Effect of bird density and feed supplementation with vitamin E on broiler
performance.
Age
Control LD HD
HD+ 100
HD+ 200
S.D.
P
value
Body weight (g):
0 days
42.8
43.1
42.8
42.9
0.1
0.509
21days
814
826
821
806
7.5
0.433
35days
1846a
1675 c
1780 b
1838a
17.9 <.0001
42 days
2676 a
2392 c
2511 b
2615 a
21.6 <.0001
Feed consumption (g/bird/d):
1-21 d
49.94 c
51.07 a
50.39 b
49.42d
0.066 <.0001
a
c
b
22-35d
118.57
106.00
110.85
118.68 a
1.236 <.0001
a
b
c
b
36-42 d
218.14
203.08
191.36
203.14
1.429 <.0001
1-42 d
100.85 a
94.71c
94.04c
98.12b
0.569 <.0001
Feed conversion (feed/gain):
1-21 d
1.36
1.37
1.36
1.36
0.004 0.214
b
a
b
b
22-35d
1.61
1.75
1.62
1.61
0.006 <.0001
36-42 d
1.84b
2.08a
1.83b
1.83b
0.006 <.0001
b
a
b
b
1-42 d
1.61
1.72
1.60
1.60
0.005 <.0001
Mortality (%)
1-21 d
2.2
2.2
0.2
2.2
0.2
1.0000
22-35d
2.2
2.2
0.0
0.0
0.14 0.5847
36-42 d
0.0
2.2
0.0
0.0
0.10 0.4182
1-42 d
4.4
6.6
0.2
2.2
0.22 0.5472
Means within the same row with different superscripts are significant1y different (p˂0.05).
LD = low density 10 birds/m2, HD = high density 12 birds/m2, HD+100 = high density 12
birds/m2 supplemented by vitamin E 100mg/kg, HD+200 = high density 12 birds/m2
supplemented by vitamin E 200mg/kg.
a, b
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Table (3): Effect of bird density and feed supplementation with Vitamin E on blood
metabolites in broiler.
Control
HD
HD+ 100 HD+ 200 S.D.
P
Item
LD
value
ab
b
ab
a
Total Protein (g/dl)
4.37
3.82
4.72
4.99
0.33 0.0504
Albumin (g/dl)
2.54 ab
2.02b
2.89 a
3.21 a
0.223 0.0353
Globulin (g/dl)
1.83
1.80
1.83
1.78
0.08 0.7568
5.13 0.0016
Cholesterol (mg/dl)
126.1b
152.2a
124.1b
112.3b
141.1b
11.82 a
214.2 ab
11.62
7.82
24.33 ab
15.76 ab

Triglycerides (mg/dl)
Hemoglobin (g/dl)
Glucose (mg/dl)
Calcium (mg/dl)
Phosphorus (mg/dl)
AST (U/l)
ALT (U/l)

168.8a
10.12b
236.5 a
10.43
7.04
29.72 a
19.21 a

138.2b
12.21 a
198.9b
11.98
7.94
25.21 ab
16.12 ab

120.1b
12.46 a
182.6b
12.42
8.42
22.13b
14.31 b

6.81
0.238
9.81
0.61
0.42
1.903
1.201

0.0110
0.0018
0.0310
0.2804
0.2404
0.0329
0.0439

a, b and c

Means within the same main effects with different letters are significantly different
(p˂0.05).
LD = low density 10 birds/m2, HD = high density 12 birds/m2, HD+100 = high density 12
birds/m2 supplemented by vitamin E 100mg/kg, HD+200 = high density 12 birds/m2
supplemented by vitamin E 200mg/kg.

Table (4): Effect of bird density and feed supplementation with Vitamin E on intestinal
bacterial count (CFU/g X106) in broiler.
Item

Control LD
a

In ileum:
In ceca:

6.116
6.416a

In ileum:
In ceca:

0.633
0.666

In ileum:
In ceca:

3.266 a
3.433

In ileum:
In ceca:

1.900 ab
2.100 ab

HD

HD+ 100

HD+ 200

Total bacteria count
6.416
5.233b
5.183b
a
b
6.600
5.616
5.583b
Salmonella count
0.900
0.533
0.533
0.750
0.566
0.550
E. coli count
3.283 a
2.866 ab
2.833b
3.366
2.650
2.616
Clostridium leptum group count
2.133 a
1.866 ab
1.816b
2.216 a
1.916 ab
1.816b
a

S.D.

P
value

0.135
0.193

0.0014
0.0137

0.285
0.312

0.8045
0.8838

0.129
0.146

0.0122
0.1002

0.0909
0.102

0.0158
0.0451

Means within the same row with different letters are significantly different (p˂0.05).
LD = low density 10 birds/m2, HD = high density 12 birds/m2, HD+100 = high density 12
birds/m2 supplemented by vitamin E 100mg/kg, HD+200 = high density 12 birds/m2
supplemented by vitamin E 200mg/kg.
a, b c
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Table (5): Effect of bird density and feed supplementation with Vitamin E on bone
composition and contents in broiler.
Control LD
HD
HD+ 100 HD+ 200 S.D. P
Item
value
Bone ash
54.21
53.22
55.62
56.92
1.34 0.7862
Calcium (mg/dl)
32.15 b
30.21 b
35.82 a
36.82 a
1.0 0.0441
Phosphorus (mg/dl)
16.32bc
15.22c
17.92 ab
18.87 a
0.74 0.0265
Means within the same row with different letters are significantly different (p˂0.05).
LD = low density 10 birds/m2, HD = high density 12 birds/m2, HD+100 = high density 12
birds/m2 supplemented by vitamin E 100mg/kg, HD+200 = high density 12 birds/m2
supplemented by vitamin E 200mg/kg.
a, b c

Table (6): Effect of bird density and feed supplementation with Vitamin E on immunity
responses in broiler.
Control LD
HD
HD+ 100
HD+ 200 S.D.
P
Item
value
b
b
a
a
ND
8.444
8.000
9.777
10.444
0.235 <.0001
IBD
8.666b
8.222b
10.222a
10.666a
0.328 <.0001
b
b
a
a
AID
7.666
7.222
8.666
9.000
0.216 <.0001
Means within the same row with different letters are significantly different (p˂0.05).
LD = low density 10 birds/m2, HD = high density 12 birds/m2, HD+100 = high density 12
birds/m2 supplemented by vitamin E 100mg/kg, HD+200 = high density 12 birds/m2
supplemented by vitamin E 200mg/kg.
ND=Newcastle disease, IBD= Infectious Bronchitis disease, AID= Avian Influenza disease
a, b c
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الملخص العربى
األداء اإلنتاجي واإلستجابة المناعية لدجاج التسمين المربى تحت كثافة عالية والمغذى على
عالئق مضاف إليها فيتامين هـ
عادل عبد المنعم دسوقى
قسم اإلنتاج الحيوانى ،كلية الزراعة ،جامعة القاهرة ،مصر
الهدف من هذه التجربة هو تقييم تأثير كثافة الطيور وإضافة فيتامين هـ على األداء اإلنتاجي ومكونات الدم وعدد
بكتريا القناه الهضمية ومحتوى العظام والمناعة لدجاج التسمين .تم استخدام عدد  081كتكوت تسمين أربر إيكرز
عمر يوم وتم تقسيمهم عشوائيا إلى أربعة مجاميع متساوية وقسمت كل مجموعة إلى ثالثة مكررات بكل مكرر 01
كتكوت .تم تسكين المجموعة األولى بواقع  01طائر/م( 2كنترول  ،)+بينما سكنت المجموعة الثانية بواقع 02
طائر/م( 2كنترول  ،)-وتم تغذية المجموعتين على العليقة األساسية ،بينما تم تسكين المجموعة الثالثة والرابعة بواقع
 02طائر/م 2وتغذيتهم على العليقة األساسية مضاف إليها فيتامين هـ بمعدل 011ملجم/كجم (المجموعة الثالثة) و
211ملجم/كجم (المجموعة الرابعة) ...أوضحت النتائج أن الطيور المرباه تحت كثافة عالية أظهرت إنخفاض في
األداء اإلنتاجي وأثرت سلبيا على مكونات الدم والمناعة  ..بينما ظهر تحسن في رد الفعل المناعي للطيور المرباه
تحت كثافة عالية ومغذاه على فيتامين هـ .إضافة فيتامين هـ بمعدل  011أو  211ملجم /كجم عليقة للطيور المرباه
تحت كثافة عالية أدى إلى خفض العد البكتيرى لبكتريا السالمونيال واإليكوالى والكولستريديم فى األمعاء .وعلى
هذا يمكن إستنتاج أن إضافة فيتامين هـ لعالئق دجاج التسمين المرباه تحت كثافة عالية يعمل على تحسين األداء
اإلنتاجى ورد الفعل المناعى لهذه الطيور.
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