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SUMMARY

divided to 5 dietary treatments with 3 replicate cages per treatment and 10 chicks per cage,

assigning experimental until to investigate the effect of either Antibiotic as growth promoter
(colistinsulphate) or bee-pollen (natural, growth promoter) on performance, carcass characteristics, carcass
parts and economical evaluation in broiler chickens. dietary treatments were: Control, basal diet without
supplementation.Basal diet supplemented with 100g colistensulphate/ton, Tiand Tz4, basal diet
supplemented with 500, 1000 and 2000g/ton bee-pollen, respectively. The results indicated that:
Supplementation of colistinsulphate (100g/ton, T1) or bee-pollen (2000g/ton, T4) recorded significant
(P<0.05) higher body weight gain (being the same figure 12%, respectively), than the control group.
Supplementation of colistinsulphate or bee-pollen recorded insignificant differences in feed intake, feed
conversion ratio or calories and protein conversion ratio compared with that fed control diet, but
numerically (T1 and T4) represented the best feed conversion (being, 1.67 and 1.65, respectively) compared
with that fed control diet (1.83). Carcass characteristics % and carcass parts % showed insignificant figures
(except, gizzard, heart, giblets, abdominal fat and wing %) when chicks fed different dietary treatments.
Supplementation of colistinsulphate (T1) or bee-pollen (T2-4) recorded significant higher performance index
being (98.62 to 105.9) compared with that fed control diet (86.21). Concerning economic evaluation, the
best economical efficiency values were demonstrated when broiler fed 100g/ton (colistinsulphate) or 500
g/ton (bee-pollen) and the values were 65.3 and 40.8% more, respectively when compared with that of
broiler chicks fed control diet. It could be concluded that supplementation basal diet with bee- pollen
improved productive performance and enhanced economic efficiency of Cobb broiler chicks.

Q total number of 150 unsexed 1 day old Cobb broiler chicks up to 35 days of age were randomly
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INTRODUCTION

The prominence of Poultry Production today is primarily due to the short generation interval and
relatively quick turn over on investment and high quality protein from poultry products (Adeyemoet
al., 2010). Until recently, antibiotics had been used to improve feed utilization efficiency in poultry and
it has been reported that the addition of antibiotic growth promoters to animal diets increased
productivity 72% of the time in 12,153 trails (Rosen, 1996). However, a ban on the use of antibiotics as
growth promoters has led to a need for finding yet safe additives for improving production
performances without negative effects on animal health and welfare, quality of food of an animal
origin, human health and the environment (European Commission, 2003). Bee-pollen seems to be an
effective natural alternative to antibiotic growth promoters. Many biological properties, including
antimicrobial, anti-inflammatory, anti-mutagenic (Proestos et al., 2005 and Saric et al., 2009), an
antifungal (Garcia et al., 2001, Guo et al., 2004a and Carpes et al., 2007), an antioxidant (Lejaet al.,
2007), an anti-allergic (Hajkova et al., 2013), an antiviral, a hypolipidemic a hypoglycemic and an
immunostimulating (Almaraz- Abarca et al. 2004, Hajkovaet al., 2013; Guo et al., 2004b and Wang et
al., 2007), activities of bee-pollen have been reported. Research results (Liu et al., 2010) suggest that
bee-pollen promotes animal growth, improves animal products quality and security, enhances
immunizing function of poultry and protects intestinal tract health. Similar observations were reported
by other investigators, Wang et al., (2007); Attia et al. (2014a), and Soha Farag and El-Rayes (2016) in
broiler chicks; Wang et al. (2007) and Manal Abou EI-Naga (2014) in laying hens; SakineBabaei
(2016) in quails and El-Hanoan et al. (2007); Shewika (2009), Attia et al. (2011b); El-Neney et al.
(2014) and Zeedan et al. (2017) in rabbit. On the other hand, these findings are in contrast with the
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results obtained by Canogulari et al. (2009), who concluded that feeding Japanese quails bee pollen up
to 20 g/ton diet did not result in any significant improvement in growth performance and body
components of quail. Therefore, pollen cannot be recommended as a growth promoter in quail
production.

In addition, there are numerous inconsistent and conflicting findings surrounding the effect of using
bee-pollen as substitute for antibiotic growth promoters as a performance enhancer in broiler chicks.

The objective of this study is to assess the effect of bee-pollen supplementation (a natural growth
promoting substance) as alternative to colistinsulphate (chemical antibiotic) in broiler diets on growth
performance, carcass traits and economic efficiency.

MATERIALS AND METHODS

The present study was conducted at the poultry Nutrition Laboratory, Faculty of Agriculture, Ain
Shams University, Egypt.

Experimental design and birds:

A total number of 150 unsexed one-day-old age Cobb chicks were used and randomly allocated to
five dietary treatments groups. Each treatment group contained 30 chicks which were divided into 3
replicates of 10 chicks each. Chicks were fed starter diet from 1 to 14 days of age, then fed grower diet
from 15 to 28 days and then fed finisher diet from 29 to the end of the trail at 35 days of age.

The experimental groups were as follows:
1- Chicks fed the Basal diets (control).
2- Chicks fed the Basal diets supplemented with colistin (100 g colistinsulphate/ton, T1).
3- Chicks fed the Basal diets supplemented with bee-pollen (500 g/ton, T>).
4- Chicks fed the basal diets supplemented with bee-pollen (1000 g/ton, Ts).
5- Chicks fed the basal diets supplemented with bee-pollen (2000 g/ton, Ta).

The diets were formulated based on soybean-corn, to meet NRCrequirements (1994), their
composition and calculated analysis are shown in Table (1). Chicks were raised in three-tier batteries
equipped with feeding hoppers and drinking nipples. Chicks were subjected to standard management
practices and temperature was controlled using separate electric heaters and electric extractor fans.
Lighting programs was (23 L + 1 D) and feed an water provided ad-libitum, during the experimental
period.

Data collection:

Live body weight (LBW) feed intake and mortality number for each replicate for all treatment
during the experimental periods were recorded. Body weight gain, feed conversion ratio, energy and
protein.

Conversion ratio and performance index according to North (1981) were calculated during the same
periods.

Carcass traits and parts:

At the end of the experimental period (35 days of age), slaughter tests were performed using four
chicks selected according to the average (LBW) of each treatment. The percentage in relation to live
weight of carcass, liver heart, gizzard, giblets, edible parts and abdominal fat were estimated as carcass
characteristics. Carcasses were cut fairly into quarters in order to separate wings, breast, thigh and
drumstick which were weighed separately to calculate their percentage in relation to carcass weight.

Economic values:

The economic efficiency of broiler chicks was calculated.The price of experimental diets was
calculated according to the price of local market of feed ingredients as well as natural additive (bee-
pollen) and antibiotic (colistinsulphate), growth promoters at the time of the experiment.

The statistical analysis:

Statistical analysis was conducted using the General linear Model (GLM) procedure of SAS (2004).
Means were compared using Duncan’s Multiple Range Test (Duncan, 1955) and level of significance
was set at minimum of (P<0.05).
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The statistical model was:
Yi=M+Ti+egj
Where:
Yij = observation of the parameter measured, M = overall mean, T; = effect of treatment (I: 1 to 5) and
eij= random error.

RESULTS AND DISCUSSION

Effect of dietary treatments on productive performance:

The effect of antibiotic (colistinsulphate) and bee-pollen supplemented diets on productive
performance of broiler chicks can be shown as follows:

Live body weight (LBW) and body weight gain (BWG):

Data present in Table (2) stated that, live body weight at one day of age for all treatments was
nearly similar and ranged between 35.50 and 37.20g. It is worth to note that, there were significant
(P<0.05) differences in average values of either live body weight or body weight gain between broiler
chicks fed basal diet and those having colistinsulphateor bee-pollen in their diets (T1.4) at all
experimental periods (1-35 days) of age. At the end of the experimental period, chicks fed T1 or Ta
diets supported the highest body weight (1753.38 and 1751.60g) or body weight gain (1716.50 and
1716.079) respectively and the differences were significant compared with those fed control diet. In
addition, feeding broiler chicks diets supplemented with 500g / ton or 1000 g /ton bee-pollen (T2-3)
showed an increased in LBW and BWG by 6.6 and 8.8% compared with those fed control diet.
Besides, the differences between the three treatments were significant. These results are in agreement
with those reported by many investigators Wang et al. (2007), Han et al. (2010), Hascik et al. (2012),
Attia et al. (2014a), Cokun et al. (2014) and Soha, Farag and El-Rayes (2016).

They concluded that, bee-pollen, has many of enzyme which support the digestive, increased the
intestinal absorptive capacity through the longer and thicker villi which stimulates the digestive and
absorptive functions and protein anabolism.

Feed intake and conversion:

The results in Table (2) show the relationship between dietary treatments and feed intake and
conversion. The obtained data showed that, there were insignificant differences in feed intake among
treatments during the studied period (1-35) days of age and the corresponding figures ranged between
(2768.0 and 2859.29) and broiler chicks fed (T3) diet gave the lowest figure while, chicks fed (T1) diet
had the highest figures and differences among treatments were insignificant. Feed conversion ratio
(FCR) showed the same trend since, the figures of FCR indicated insignificant differences between
chicks fed diets supplemented with growth promoters (T1.4) compared with those fed control diet
during whole experimental period. The best FCR was detected for the chicks fed diets incorporated
with 2000 g/ton, T4 (1.65) or 1000 g/ton bee-pollen, T3 (1.66). On the other hand, the worst FCR were
found in chicks fed control diet (1.83), which could be due to the lowest BWG and the differences
between treatments failed to be insignificant (Table 2). The current results are in agreement with those
reported by Attia et al. (2014a) and Abou El-Naga (2014). Contrary to that, Soha Farag and El-Rayes
(2016) concluded that, feed consumption was decreased significantly (P<0.01) and feed conversion was
improved in broiler chicks received bee-pollen diets compared with the control group during the all
experimental periods.

Mortality rate:

The mortality rate (5/150; 3.33%) of broiler chicks fed different dietary treatments during the whole
experimental period, without any clear differences among treatments. Hence, it seems that neither kind
of growth promoters (Colistin or bee-pollen) nor inclusion of bee-pollen adversely influenced mortality
rate.

Calories (CCR), protein conversion ratio (PCR) and performance index (PI):

The effect of different dietary treatments on CCR, PCR and Pl in broiler chicks was shown on
Table (3). CCR values ranged between 5.14 and 5.71 and broiler chicks fed diets supplemented with
2000g/ton bee-pollen (T4) gave the lowest figure while, chicks fed control diet had the highest figure
and differences among treatments were insignificant. In the same order PCR figures showed the same
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trend, in which chicks fed control diet had the highest figures (0.36) compared with other treatments
and in most cases different between treatments were insignificant.

The figures of Pl indicated significant differences between chicks fed (T1.4) diets compared with
those fed control diet. The lowest Pl was detected for the chicks fed control diet (86.21). On the other
hand, the highest PI were found in chicks fed (T1.4) diets and corresponding values were 104.14, 98.62,
102.7 and 105.9 respectively with significant differences between treatments.

Generally, the results showed that the use of 2000g bee-pollen/ton increased Pl and improved CCR
and PCR. These results are in agreement with the findings of Han et al. (2010), Coskun et al. (2014)
and Soha Farag and EI-Rayes (2016).

Carcass characteristics and carcass parts%:

The results in Tables (4 and 5) show the relationship between dietary treatments and carcass
characteristics and carcass parts. The percentages of liver, gizzard, heart and giblets in relation to live
body weight for chicks fed T: diet reflected the lowest significant differences than other dietary
treatments.

In the same order, the corresponding values for carcass% ranged between 66.43 and72.09%, while
ready to cook (hot carcass + giblets weight) percentages ranged between 71.18 and 76.33%, with
insignificant differences between treatments.

Moreover, the relative weight of abdominal fat decreased significantly (P<0.05) in groups fed bee-
pollen diets compared to control group and the corresponding values were 0.84, 1.06 and 0.67% versus
1.74%, respectively, however, differences were significant.

Effect of different dietary treatments on relative weights of carcass parts of broiler chicks are
presented in Table (5). Most of studied traits (i.e. Breast, thigh and drumstick%) were not significantly
affected by the treatments. The corresponding values ranged between (43.80 and 47.70) for breast%;
while ranged between (27.20 and 29.84) for thigh and ranged between (14.47 and 15.36) for
drumstick%, however, the differences were insignificant.

These results are agreed with Hascik et al. (2012) who found that the weights of carcass were
insignificant increased in the male chicks fed bee-pollen compared with the control group. On the other
hand, these findings are in contrast with the results obtained by Soha Farag and El-Rayes (2016), who
showed that inclusion of bee-pollen in broiler diets reflected a significant increased in carcass weight
and heart%, while the highest values (%) of relative weight of gizzard and liver were obtained from
chicks fed on the basal diet.

Economical efficiency:

Data for economical efficiency of feeding cost of broiler chicks as affected by dietary treatments
form 1 to 35 days of age are shown in Table (6). Calculations of economical efficiency were carried out
according to the prices of feed ingredients, growth promoters and live body weight prevailing during
March 2017 (Time of experiment) as lasted in Table (6). Economical efficiency (EE) values of broiler
chicks fed diets supplemented with different growth promoters (T1.4) compared with those fed the
control diet from 1-35 days of age were 51.41, 43.79, 43.79 and 39.58 versus 31.10, respectively.
Relative economic efficiency values were improved by 65.3, 40.8, 40.2 and 27.3% for the groups fed
diets supplemented with 100g colestinsulphate or 500, 1000 and 2000 g bee-pollen/ton respectively as
compared to the control group. Therefore, increasing bee-pollen levels in the diet seems to improve
total return (LE) and reduced economic efficiency and relative economic efficiency. The highest
economic efficiency was detected for the broiler chicks fed diets supplemented with colestinsulphate
(T1) or 500 (T>), 1000 (T3) g bee-pollen/ton. These are similar to that obtained by Angelovicova et al.
(2010) and Manal Abo EI-Naga (2014) who reported that average economicalefficiency scores increase
only when bee-pollen used by low levels but it decreased with increasing the amount of bee-pollen
supplementation of feed mixture.

CONCLUSION

Bee-pollen could be used as growth promoters in the boiler chicks diets up to 1000 g/ton for
enhancing growth performance, carcass traits, carcass parts as well as economical efficiency without
negative effects on chicks viability.
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Table (1): Composition and calculated analysis of the starter, grower and finisher experimental

basal diets.
Ingredients % Starter* Grower Finisher
(0-14 days) (15-28 days) (29-35 days)

Yellow Corn 57.72 61.50 64.01
soybean meal (44%) 30.00 28.00 25.25
Corn Gluten meal (60%) 6.30 4.00 4.00
soybean Qil 1.80 2.60 3.20
Mono calcium phosphate 1.60 1.50 1.35
Limestone 1.45 1.35 1.25
L-lysine HCL 0.30 0.24 0.17
D-1 Methionine 0.23 0.21 0.17
Salt (Nacl) 0.30 0.30 0.30
Vit. & min. premix* 0.30 0.30 0.30
Total 100.00 100.00 100.00
Calculated chemical analysis**

Crude protein % 22.01 20.03 19.03
ME (Kcal/kg) 3015 3090 3172
Calcium % 0.91 0.85 0.78
Available phosphorus % 0.45 0.43 0.39
Lysine % 1.33 1.19 1.06
Methionine% 0.61 0.55 0.50
Methionine + cysteine % 0.98 0.89 0.83
Cost/1ton (L.E) 5825 5650 5603

*Each 3Kg of premix containing: 15000000 1.U.Vit, A, 3000000 I.U VIT. D 50g. VIT E, 3000mg VIT. K3. 3000 mg
VIT. B1, 8000 mg. VIT B2, 4000 mg. VIT B6, 20mg. vit. B12, 15000 mg pantothenic acid, 60000 mg. niacin, 1500
mg. folic acid, 200mg. biotin, 200000 mg VIT C, 700 gm. choline chloride, 80 gm. Mn, 80 gm. zinc, 60 gm. iron,
10 gm. CU, 1 gm. lodine, and 0.2 gm selenium, where CaCos was taken as a carrier up to 3kg, the inclusion rate
was 3Kg premix/ton feed** Calculated analysis of the experimental diets were done according to (NRC, 1994).
Starter, grower and finisher diet (control) are the same as treatments (T1-4) diet but supplemented with 100g\ton
colistin sulfate (T1) , 500g/ton pee pollen (T2), 1000g/ton pee pollen(T3) and 2000g\ton pee pollen (T4). The cost /
1 ton (treatments 1-4) were 5860,6075,6325 and 6825 L.E (starter), 5685,5900,6150 and 6650 L.E and (grower),
5638,5853,6103 and 6603 L.E and (finisher)
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Table (2): Effect of dietary treatment on growth performance of broiler chicks (1-35) days of age

Treatments Significant
Items SE of
Control T1 T2 T3 T4 differences

Body weight ()
Initial, 1day 37.20 36.80 35.70 35.80 35,50 0.32 NS
14 days 344.80° 377.45% 337.13° 373.73*  391.23* 9.49 *
28 days 1143.50° 1159.33° 1219.43%*  1256.30* 1255.00* 13.11 *
35 days 1569.08° 1753.38*  1669.00°  1704.00* 1751.60* 20.89 *

1-14 days
Body weight gain (g) 308.77¢ 340.25? 301.40°¢ 337.93" 355.73° 9.49 *
Feed intake () 389.00  408.40 389.20 398.00 412.60 13.91 NS
Feed conversionratio (g  1.26®  1.20 1.292 1.18° 1.16° 0.02 *
feed/g gain)

15-28 days
Body weight gain (g) 798.70° 781.88° 882.30? 882.56% 863.772 19.55 *
Feed intake (g) 1278.00 1190.80 1278.00 1322.00 1303.00 40.92 NS
Feed conversion ratio (g 1.60 1.52 1.45 1.50 151 0.06 NS
feed/g gain)

29-35 days
Body weight gain (g) 425,58 594.05% 449.57¢ 447.4°  496.60° 12.58 *
Feed intake () 1144.00 1260.00 1100.83 1047.83 1120.87 45.54 NS
Feed conversion ratio (g 2.69 2.12 2.44 2.33 225 0.13 NS
feed/g gain)

1-35 days
Body weight gain (g) 1531.85¢ 1716.58*  1633.31°  1668.18° 1716.07% 20.58 *
Feed intake (g) 2811.40 2859.20 2768.40 2768.00 2836.70 44.89 NS
Feed conversion ratio (g 1.83 1.68 1.69 166 1.65 0.05 NS
feed/g gain)
Mortality rate 1/30 3/30 0/30 0/30  1/30

a,b,c means in the same raw with different superscripts in the same raw are significantly ( p< 0.05) different.
N.S. :non-significant.

Table (3): Effect of different dietary treatments on calories conversion ratio, protein conversion
ratio and performance index.

ltems Treatments SE Significant of
Control T1 T2 T3 T4 differences
Calories conversion ratio (CCR) 5.71 525 527 5.16 514 0.17 NS
protein conversion ratio (PCR) 0.36 034 033 0.33 0.34 0.01 NS
performance index (PI) 86.21° 104.14° 98.62* 102.7° 105.9° 258 *

a,b,c means in the same raw with different superscripts in the same raw are significantly (p <0.05) different.
N.S. :non-significant.
North (1981).

Table (4): Effect of dietary treatment on carcass characteristics percentages at 35 days of age

ltems Treatments SE Significant of
Control T1 T2 T3 T4 differences

Carcass 72.09 68.63 71.59 69.54 66.43 1.53 NS
Neck 5.472 5.472 4.90% 4.90% 4.10° 0.18 *

liver 2.18 1.60 1.9 2.02 1.89 0.20 NS
Gizzard 1.55° 1.33° 2.21° 2.622 2.46% 0.03 *
Heart 0.51° 0.47° 0.54% 0.612 0.51° 0.15 *
Giblets part 4,582 3.43P 4.742 5.242 4.64? 0.32 *

Total edible part 74.30 72.06 76.33 74.68 71.18 1.62 NS
Abdominal fat 1.742 1.15% 0.84° 1.06° 0.67° 0.07 *
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a,b,c means in the same raw with different superscripts in the same raw are significantly ( p< 0.05) different.
N.S. :non-significant.
Table (5): Effect of dietary treatment on carcass parts %

ltems Treatments SE Significant of

Control T1 T2 T3 T4 differences
Breast 45.33 43.80 45.57 46.25 47.70 1.93 NS
Thigh 27.20 29.84 27.91 27.79 27.84 1.05 NS
Drumstick 15.15 14.82 15.16 15.36 14.47 0.81 NS
Wing 11,958 11.53% 11.35% 10.59% 9.78° 0.57 *

a,b,c means in the same raw with different superscripts in the same raw are significantly (p< 0.05) different.
N.S. :non-significant.

Table (6): Effect of different dietary treatments on economic evaluation

ltems Treatments
Control T, T, T3 Ts

Average feed intake (kg) 2.811 2859 2768 2768 2836
Feed cost/chicken  (LE) 15.90 16.26 16.34 17.04 18.87
Total cost/chicken (LE)” 30.90 31.26 31.34 32.04 33.87
Live body weight  (kg) 1.569 1.753 1.669 1.704 1.751
Total return (LE)™ 42.363 47.331 45.063 46.008 47.277
Net return (LE) 11.463 16.071 13.723 13.968 13.407
Economic efficiency (EE) 37.10 51.41 43.79 43.60 39.58
Relative economic efficiency(REE) 100 165.3 140.8 140.2 127.3

" Total cost = cost of feeding + fixed cost (price of on day live chick, labor, medication... etc).
™ According to the local price of kg LBW which was 27.0 L.E.
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