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ABSTRACT: Our trial aimed to investigate whether different dietary levels of equal mixes of 

cinnamon and oregano essential oils can affect the early growth performance of Pekin duck during 0-2 

weeks of age. A total of 200 healthy one- day-old Pekin ducks were randomly distributed into 4 

experimental groups. Each group contained 5 replicates with 10 birds each. The 1st group received the 

standard diet with no supplementation, while the 2nd, 3rd, and 4th groups received the standard diet 

supplemented with 50, 100, and 150 mg of equal mix of cinnamon and oregano oil per kg diet, 

respectively. By the end of the first week, ducks supplemented with 100 mg or 150 mg/kg of the oil 

mixture exhibited significantly higher live body weight (LBW) and body weight gain (BWG) 

compared to the control group, while the 50 mg group showed intermediate values. This trend became 

more pronounced in the second week, where birds receiving 100 and 150 mg/kg had significantly 

greater LBW than the control. Across all measured intervals (week 0–1, week 1–2, and week 0–2) no 

significant differences were observed in feed intake (FI) and feed conversion ratio (FCR) among the 

control group and the groups receiving 50 mg, 100 mg, or 150 mg of the essential oil mix per kg of 

diet. However, FI and FCR were numerically improved by dietary treatments with essential oils, 

compared to the control. These findings indicate that the inclusion of essential oil mixtures at 100–150 

mg/kg in duck diets may enhance growth performance without adversely affecting feed utilization. 
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INTRODUCTION 

The poultry production industry is a major 

sector of global agriculture, playing a crucial 

role in food production (Alagawany et al., 

2019a). The inclusion of natural feed additives 

with bioactive compounds in poultry diets has 

demonstrated promising results in enhancing 

growth performance and health (Alagawany et 

al., 2018; Hussein et al., 2019; Alagawany et 

al., 2019b, c; Gado et al., 2019; Reda et al., 

2020; Zhang et al., 2024). Among these 

alternatives, essential oils (EOs) that obtained 

from aromatic plants have gained attention as 

eco-friendly and cost-effective substitutes for 

antibiotics in poultry nutrition. Essential oils 

have long been utilized in various industries, 

including skincare (Gutiérrez et al., 2008), 

aromatherapy, cosmetics (Price, 2003), herbal 

medicine (Lau et al., 1998), and perfumery 

(Nielsen and Rios, 2000). They are recognized 

for their antimicrobial and insecticidal properties, 

which make them valuable in agricultural 

applications (Singh et al., 2005; Abd El-Hack 

et al., 2020). Additionally, some plant extracts 

have been found to enhance digestion and improve 

nutrient absorption (Ertas et al., 2005). Also, 

EOs can enhance digestion and alleviate heat 

stress, along with acting against pathogens 

(Mahmoud et al., 2025). Due to their natural 

origin, easy availability, and lack of toxic 

residues, herbs and their essential oils are being 

considered as alternatives to antibiotic as growth 

promoters (AGPs) in poultry production (Al-
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Abdullatif et al., 2023; Khan and Ahmad, 

2023). 

Cinnamomum zeylanicum, a member of the 

Lauraceae family, is one of the oldest medicinal 

herbs. Its essential oil contains bioactive 

compounds like cinnamaldehyde and eugenol, 

making it a valuable plant-based additive with 

significant potential (Ali et al., 2025). These 

compounds exhibit strong antibacterial activity 

against pathogens such as Vibrio parahaemolyticus, 

Staphylococcus aureus, Salmonella spp., and 

Escherichia coli (Chang et al., 2001). Additionally, 

cinnamon oil possesses hypocholesterolemic, 

antioxidant, analgesic, antiulcer, and antifungal 

properties (Mastura et al., 1999; Lin et al., 2003; 

Entana and Alejandro, 2024). According to 

Wenk (2000), plant-based feed additives can 

inhibit the growth of harmful bacteria while 

supporting beneficial gut microbiota, ultimately 

improving poultry health and productivity. 

Oregano essential oil (EOO) is among the 

widely explored plant-derived additives in 

poultry nutrition. Various oregano species are 

distributed globally, particularly in regions such 

as Greece and Turkey (Leyva-López et al., 

2017). The oil’s primary bioactive components, 

carvacrol and thymol, are present in differing 

concentrations depending on the plant species 

(Leyva-López et al., 2017). When incorporated 

into poultry diets, oregano oil has demonstrated 

a broad spectrum of biological activities, 

including antimicrobial, antioxidant, antiviral, 

antiparasitic, and immune-enhancing properties 

(Alagawany et al., 2018). 

Owing to such advantages of these essential 
oils, the present study aimed to investigate 
whether different dietary levels of equal mixes 
of cinnamon and oregano essential oils can 
affect the early growth performance of Pekin 
duck during 0-2 weeks of age. 

MATERIALS AND METHODS 

Experimental Design, Ducklings, And 

Managerial Conditions 

The present study was carried out in a private 

duck farm, Sharkia governorate, Egypt. A total 

number of 200 one-day-old Pekin ducks were 

randomly distributed to 4 equal groups in a 

one way completely randomized design. 

Each group contained 50 ducklings with 5 

replications (10 birds each). The 1st group received 

the standard diet with no supplementation, while 

the 2nd, 3rd, and 4th groups received the standard 

diet supplemented with 50, 100, and 150 mg of 

equal mix of cinnamon and oregano oil per kg 

diet, respectively. Birds in each replicate 

were placed in a separate litter floor pen 

(150 × 100 cm). Birds in all treatment 

groups were fed on the same basal diets 

(Table 1) which were formulated to meet or 

exceed Pekin duck requirements during the 

starter period according to NRC (1994).  

All birds were reared in an open-sided duck 

farm. The indoor temperature was around 

33°C through the first three days of age, 

after that the temperature was gradually 

reduced to 27°C at the end of the trial (14th 

day of age). The standard management and 

husbandry procedure was applied during 

the experimental period. Feed and water 

were introduced ad libitum through the 

experimental period.  

Data Collection 

Live body weight (LBW) and body weight 

gain (BWG) 

Ducklings were weighed post-hatch on the 

first day of age (LBW 0) and were equally 

distributed among the replicates (10 birds each) 

to ensure that the average body weight was 

approximately equal across all replicates. Birds 

were weighed again at the end of the first (LBW 

1) and second (LBW 2) week of age. Body weight 

gain (g/day) was calculated by subtracting the 

average live body weight of each replicate 

between two successive weights (BWG 0-1 and 

BWG 1-2). Also, body weight gain was calculated 

for the whole period (BWG 0-2) by subtracting 

the average initial live body weight (LBW 0) 

from the average final live body weight (LBW 

2) of each replicate. 

Feed intake (FI) and feed conversion ratio 

(FCR) 

At the beginning of each experimental period, 

a certain amount of each experimental diet was 

weighed for each replicate within each treatment 

group. At the end of the certain period, the 

remaining diet was weighed and subtracted from 

that offered to obtain the total FI per replicate 
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Table 1. Ingredients and calculated nutrients’ content of the control diet 

Ingredients % 

Yellow corn (8.5%) 56.5 

Soybean meal (44%) 37.0 

Corn gluten meal (62%) 1.50 

Soybean oil 2.00 

Limestone 0.59 

Dicalcium phosphate 1.41 

Salt 0.20 

Premix1 0.30 

Choline-chloride (50%) 0.30 

Dl-Methionine 0.03 

Sodium bicarbonate 0.17 

Total 100 

2Calculated nutrients’ content 
 

Crude protein % 22.03 

Calcium % 0.65 

Available phosphorus % 0.40 

Lysine % 1.16  

Methionine % 0.41  

Total sulfur amino acids % 0.75  

Metabolizable energy (kcal/kg diet) 2951  

1 Provides per kg of diet: Vitamin A, 12,000 I.U; Vitamin D3, 5000 I.U; Vitamin E, 130.0 mg; Vitamin K3, 3.605 mg; 

Vitamin B1 (thiamin), 3.0 mg; Vitamin B2 (riboflavin), 8.0 mg; Vitamin B6, 4.950 mg; Vitamin B12, 17.0 mg; Niacin, 60.0 

mg; D-Biotin, 200.0 mg; Calcium D-pantothenate, 18.333 mg; Folic acid, 2.083 mg; manganese, 100.0 mg; iron, 80.0 mg; 

zinc, 80.0 mg; copper, 8.0 mg; iodine, 2.0 mg; cobalt, 500.0 mg; and selenium, 150.0 mg. 

2 Calculated according to NRC (1994). 

 

during the certain period. The previous amount 

was divided by number of chicks in the replicate 

to obtain average amount of feed intake per 

chick. The previous amount was divided by 

period length (day) to obtain the average amount 

of FI per chick per day (FI 0-1, 1-2, and 0-2). 

Feed conversion ratio (FCR) was calculated as 

grams of feed required to produce one gram of 

body gain during each experimental period 

(FCR 0-1, 1-2, and 0-2). The calculation of FCR 

was achieved by determining the ratio between 

average daily FI and average daily BWG. 

Statistical Analysis 

Analysis of variance for data was accomplished 

using the SAS General Liner Models Procedure 

(SAS Institute, 2004). The model was assessed 

for different traits according to Snedecor and 

Cochran (1982).  The statistical fixed model 

used was:  

Yij = µ + Ti + eij 

Where:        

Yij = An observation.
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µ = Overall mean.                   

Ti = The fixed effect of treatments with equal 

mixtures of cinnamon and oregano oil at 50, 

100, 150 mg/kg diets. 

eij = Random error. 

Duncan's new multiple range test was used to 

test the differences among the means according 

to Duncan (1955). Statistical significance was 

accepted at a probability level of 0.05 (P < 0.05). 

RESULTS 

Live Body Weight 

Table 2 demonstrates the effects of dietary 

supplementation with equal mixtures of cinnamon 

and oregano essential oils on the LBW of Pekin 

ducks. At the start of the experiment (LBW 0), 

there were no significant differences among the 

groups, indicating uniform initial weights (P = 

0.960). However, by the end of the first week 

(LBW 1), ducks supplemented with 100 mg or 150 

mg/kg of the oil mixture exhibited significantly 

(P= 0.044) higher body weights compared to the 

control group, while the 50 mg group showed 

intermediate values. This trend became more 

pronounced in the second week (LBW 2), where 

birds receiving 100 and 150 mg/kg had 

significantly (P = 0.012) greater weights than the 

control, and the 50 mg group again showed 

intermediate values.  

Body Weight Gain 

Table 3 illustrates the effects of dietary 

supplementation with equal mixtures of cinnamon 

and oregano essential oils on the BWG of Pekin 

ducks. During the first week (BWG 0–1), ducks 

supplemented with 100 and 150 mg/kg of the oil 

mixture showed significantly (P = 0.032) higher 

weight gains compared to the control group, 

while the 50 mg group displayed intermediate 

values. Although weight gain from week 1 to 2 

(BWG 1–2) numerically increased with higher 

supplementation levels, the differences were not 

statistically significant (P = 0.061). Over the entire 

two-week period (BWG 0–2), birds receiving 100 

and 150 mg/kg of the essential oil mix exhibited 

significantly (P=0.014) greater cumulative weight 

gains compared to the control group, with the 50 

mg group again showing intermediate results.  

Feed Intake 

The data in Table 4 illustrates the effect of 

dietary supplementation with equal mixes of 

cinnamon and oregano essential oils on FI of 

Pekin ducks during different growth phases. 

Across all measured intervals (week 0–1, week 

1–2, and week 0–2) no significant differences (P 

= 0.318, 0.730, and 0.661, respectively) were 

observed among the control group and the 

groups receiving 50 mg, 100 mg, or 150 mg of 

the essential oil mix per kg of diet. Although 

slight numerical increases in FI were noted in 

the 50 mg and 100 mg groups compared to 

control, particularly during the first week (27.76 

± 1.074 and 27.06 ± 1.178 g vs. 26.72 ± 0.998 

g), these differences were not statistically 

significant. Similarly, FI during week 1–2 and 

over the entire two-week period (week 0-2) 

remained comparable across all treatments.  

Feed Conversion Ratio 

Table 5 presents the effects of dietary 

supplementation with equal mixes of cinnamon 

and oregano essential oils on the FCR of Pekin 

ducks during different growth intervals. While 

no statistically significant differences were observed 

among the treatment groups throughout the 

experimental periods (P > 0.05), a numerical 

improvement in FCR was noted with increasing 

levels of supplementation. During the first week 

(0–1), the FCR decreased (P = 0.069) progressively 

from 1.419 in the control group to 1.302 in the 

group receiving 150 mg/kg, approaching statistical 

significance. Similarly, during week 1–2 and 

over the entire 2-week period, ducks fed 100 mg 

and 150 mg/kg diets exhibited better (P = 0.348 

and 0.208, respectively) FCR values (1.462 and 

1.474; 1.427 and 1.417, respectively) compared 

to the control (1.594 and 1.536, respectively).  

DISCUSSION 

In the present study, our findings in Tables 2 

and 3 indicated that supplementation with 100–

150 mg/kg of cinnamon and oregano essential oils 

can effectively enhance early growth performance 

in terms of LBW and BWG of Pekin ducks 

during first two weeks of age. Likewise, 

Mehdipour et al. (2013) noted a significant 

increase (P=0.003) in BWG of quails aged 21–

35 days when supplemented with 200 mg/kg of 
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Table 2. Effect of dietary supplementation of equal mixes of cinnamon and oregano essential oils 

on live body weight (LBW) of Pekin ducks 

Items Control 
Cinnamon and oregano oil mix/kg of diet 

Sig. 
50 mg 100 mg 150 mg 

LBW 0 47.38 ± 1.385 47.26 ± 1.412 47.10 ± 1.409 47.56 ± 1.365 0.960 

LBW 1 179.4 ± 5.442b 184.3 ± 3.434ab 187.1 ± 6.141a 189.6 ± 5.682a 0.044 

LBW 2 451.3 ± 20.040b 471.0 ± 21.177ab 485.8 ± 7.944a 490.2 ± 17.365a 0.012 

Means in the same row bearing different letters are significantly different (P≤0.05). 
 

 

Table 3. Effect of dietary supplementation of equal mixes of cinnamon and oregano essential oils 

on body weight gain (BWG) of Pekin ducks 

Items Control 
Cinnamon and oregano oil mix/kg of diet 

Sig. 
50 mg 100 mg 150 mg 

BWG 0-1 18.86 ± 0.796b 19.58 ± 0.303ab 20.00 ± 0.857a 20.28 ± 0.746a 0.032 

BWG 1-2 38.84 ± 2.441 40.98 ± 3.114 42.66 ± 0.850 42.94 ± 2.686 0.061 

BWG 0-2 28.86 ± 1.506b 30.28 ± 1.499ab 31.34 ± 0.467a 31.64 ± 1.335a 0.014 

Means in the same row bearing different letters are significantly different (P≤0.05). 

 

Table 4. Effect of dietary supplementation of equal mixes of cinnamon and oregano essential oils 

on feed intake (FI) of Pekin ducks 

Items Control 
Cinnamon and oregano oil mix/kg of diet 

Sig. 
50 mg 100 mg 150 mg 

FI 0-1 26.72 ± 0.998 27.76 ± 1.074 27.06 ± 1.178 26.40 ± 1.345 0.318 

FI 1-2 61.68 ± 2.812 63.86 ± 2.579 62.38 ± 2.823 62.94 ± 4.036 0.730 

FI 0-2 44.22 ± 1.886 45.84 ± 1.762 44.72 ± 1.993 44.70 ± 2.603 0.661 

 

 

Table 5. Effect of dietary supplementation of equal mixes of cinnamon and oregano essential oils 

on feed conversion ratio (FCR) of Pekin ducks 

Items Control 
Cinnamon and oregano oil mix/kg of diet 

Sig. 
50 mg 100 mg 150 mg 

FCR 0-1 1.419 ± 0.094 1.418 ± 0.047 1.355 ± 0.087 1.302 ± 0.059 0.069 

FCR 1-2 1.594 ± 0.143 1.567 ± 0.145 1.462 ± 0.056 1.474 ± 0.173 0.348 

FCR 0-2 1.536 ± 0.121 1.517 ± 0.096 1.427 ± 0.057 1.417 ± 0.130 0.208 
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cinnamon oil, outperforming groups receiving 

cinnamon powder, antibiotics (virginiamycin), 

and symbiotics. Shirzadegan (2014) further 

confirmed that broiler chickens fed diets 

containing various concentrations of cinnamon 

powder, particularly at a 0.5% inclusion level, 

exhibited notable improvements in final body 

weight. Devi et al. (2018) also reported a 

significant (P<0.01) increase in broiler body 

weight at 42 days when diets were supplemented 

with cinnamon oil. Conversely, some studies 

have indicated no significant impact of cinnamon 

oil on poultry growth. Lee et al. (2003) found no 

changes in broiler weight gain as affected by 

cinnamaldehyde administration, though it 

significantly reduced water intake. Muhl and 

Liebert (2007) recorded insignificant changes in 

performance of broiler fed diets containing 

cinnamaldehyde and other bioactive phytogenic 

compounds. Similarly, Koochaksaraie et al. 

(2011) found that cinnamon treatment (0.50–

2.00 g/kg diet) exerted insignificant effect on 

broiler growth. Further research by Tonbak and 

Çiftçi (2012) revealed that adding cinnamon oil 

(Cinnamomum zeylanicum L.) at doses of 250 or 

500 ppm to quail diets, whether under heat stress 

or normal conditions, did not significantly 

impact live weight or weight gain. Symeon et 

al. (2014) also found no substantial differences 

in broiler body weight at market age when 

cinnamon oil was included at 0.5 or 1.0 ml per 

kg of feed. Despite these mixed findings, 

alternative strategies have focused on improving 

poultry health by modulating intestinal 

microflora and preventing pathogenic bacterial 

spread. Essential oils, including cinnamon oil, 

enhance feed efficiency and growth performance 

by boosting immune function, regulating gut 

microbiota, stimulating the secretion of 

digestive enzymes, and exerting antioxidant, and 

antimicrobial effects (Saeed et al., 2018; 

Kishawy et al., 2019; Mahgoub et al., 2019; 

Abo Ghanima et al., 2020). 

Oregano essential oil has been suggested to 

enhance nutrient digestibility, potentially by 

stimulating digestive enzyme activity in the 

gastrointestinal tract, as proposed by Ghazi et 

al. (2015) in their study on broilers exposed to 

heat stress. Another plausible mechanism is the 

enhancement of nutrient metabolism, as 

observed by Reyer et al. (2017), who 

administered a blend of essential oils (including 

oregano, thyme, rosemary, and star anise) to 

day-old broiler chicks. Our findings revealed 

that ducks supplemented with oregano essential 

oil exhibited a significant increase in average 

BWG compared to the un-supplemented ducks. 

This improvement may be attributed to enhanced 

gut function and more efficient nutrient absorption, 

echoing the findings of Zhang et al. (2021), 

who reported improved growth performance in 

broilers fed oregano essential oil from hatch to 

21 days, without affecting feed intake. Similar 

growth-promoting effects of oregano oil have 

been documented in earlier studies as well 

(Hashemipour et al., 2013; Ghazi et al., 2015; 

Tzora et al., 2017; Amer et al., 2021; Zhang et 

al., 2021), supporting the beneficial role of 

oregano essential oil in poultry nutrition. 

Our findings in Tables 3 and 4 suggest that 

the inclusion of equal mixes of cinnamon and 

oregano essential oils at the tested levels (50, 

100, and 150 mg/kg diet) did not affect FI or 

FCR in Pekin ducks during the early growth 

phase. Zhang et al. (2021) reported improved 

growth performance in broilers fed essential oils 

from hatch to 21 days, without affecting feed 

intake, indicating that the improvements in 

LBW and BWG may be attributed to enhanced 

gut function and more efficient nutrient 

absorption. The influence of cinnamon and 

oregano essential oil on FI and FCR in poultry 

has been the subject of numerous investigations, 

with outcomes varying considerably. Several 

studies (e.g., Al-Kassie, 2009; Ciftci et al., 

2009; Mehdipour et al., 2013; Şimşek et al., 

2015; Torki et al., 2015; Pathak et al., 2017; 

Mehdipour and Afsharmanesh, 2018) have 

reported beneficial effects. For instance, Al-

Kassie (2009) noted that broilers receiving 200 

ppm of a thyme-cinnamon essential oil mixture 

exhibited improved feed intake and utilization. 

Likewise, Ciftci et al. (2009) observed 

enhanced FCR in broiler chicks fed diets 

containing 0.5 g/kg of cinnamon essential oil, 

surpassing those given avilamycin antibiotic or 

un-supplemented diets. Furthermore, Mehdipour 

and Afsharmanesh (2018) demonstrated that 

quail diets enriched with either cinnamon 

essential oil or virginiamycin (200 mg/kg) led to 

comparable gains in FCR by day 35, although FI 

remained unchanged.
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Conversely, in accordance with our findings 

in the present work, several other investigations 

have failed to detect any significant impact of 

cinnamon and oregano essential oil on FI and 

FCR. Research by Lee et al. (2003), Hernandez 

et al. (2004), Sarica et al. (2009), Tonbak and 

Çiftçi (2012), Symeon et al. (2014) and Pathak 

et al. (2017), reported no notable changes in FI 

or FCR following cinnamon oil or powder 

supplementation. Notably, Lee et al. (2003) 

found that while cinnamaldehyde inclusion did 

not influence FI or FCR in broilers, it did reduce 

water intake. Tonbak and Çiftçi (2012) also 

concluded that the addition of cinnamon 

essential oil (250 or 500 ppm) did not 

significantly affect FCR in quail, regardless of 

exposure to heat stress. Similarly, Hernandez et 

al. (2004) observed minimal effects on 

performance when a blend of cinnamon, 

oregano, and pepper essential oils (200 ppm) 

was added to the diet. Also, Cufadar (2018), 

Karadagoglu et al. (2018), Feng et al. (2021), 

and Zhao et al. (2021) reported no significant 

effects on FI in chickens receiving diets 

containing oregano essential oil. 

Conclusion 

The supplementation of a dietary mixture of 

cinnamon and oregano essential oils at levels of 

100 or 150 mg/kg significantly improved live 

body weight and body weight gain of Pekin 

ducks during the early growth phase. Although 

feed intake and feed conversion ratio were not 

statistically affected, the numerical enhancements 

observed suggest potential benefits in feed 

efficiency. These findings indicate that the 

inclusion of essential oil mixtures at 100–150 

mg/kg in duck diets may enhance growth 

performance without adversely affecting feed 

utilization. 
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تأثير الإضافة الغذائية من المخاليط المتساوية من الزيوت الأساسية للقرفة والأوريجانو على أداء النمو 

 المبكر للبط البكيني

 محمد سليمان الخولي - محمود محمد العجواني - زينات عبد الجواد إبراهيم - صورندا عدلي من

 مصر -الزقازيق  –جامعة الزقازيق  –كلية الزراعة  –قسم الدواجن 

دراسة ما إذا كانت المستويات الغذائية المختلفة منن منزيم متسناون منن الزينوت العلرينة لل رفنة التجربة استهدفنا في هذه 

تنم توزين   ، سين خنل  الفتنرم منن عمنر ينو  ستنى أسنبوعين يلبط البكينليمكن أن تؤثر على أداء النمو المبكر  والأوريجانو

مكنررات  5مجموعنات تجريبينة، استنوت كن  مجموعنة علنى  4سليمة بعمر يو  واسد بشنك  عشنوائي إلنى  يبلة بكين 200

ة دون أي إضنافات، فني سنين تل نت المجموعنات ال انينة بلات لك  مكرر. تل نت المجموعنة الأولنى العلي نة ال ياسني 10بواق  

من مزيم متسناون منن زينت ال رفنة وزينت الأوريجنانو  مجم 150، و100، و50وال ال ة والرابعة العلي ة ال ياسية مضافًا إليها 

كجنم منن /مجم 150أو  100التي تم تغذيتها علنى  الليوربنهاية الأسبوع الأو ، أظهرت  .لك  كجم علي ة على التواليوذلك 

أعلننى معنوينناً م ارنننة بالمجموعننة الضننابلة، بينمننا أظهننرت  مكتسنن  جسننمووزن  مننزيم الزيننوت العلريننة وزن جسننم سنني

تغنذت التني  اللينورملغم قيماً متوسلة. وقد أصبح هذا الاتجاه أك ر وضوساً في الأسبوع ال اني، سين  سنجلت  50مجموعة 

عبنر ، ووزن جسنم سني أعلنى معنويناً م ارننة بالمجموعنة الضنابلة علي نة كجم/مجم من الزيوت العلرية  150و 100على 

 الغنذاء المنوكو (، لنم تلالسنف فنروع معنوينة فني 2–0، والأسنبوع 2–1، الأسنبوع 1–0)الأسنبوع  التجريبينةجمين  الفتنرات 

منن منزيم الزينوت  مجنم 150أو  100أو  50تل نت  والمجموعنات التني الضنابلةمجموعنة البنين  ومعامن  التووين  الغنذائي

فني  ومعند  التووين  الغنذائي  الغنذاء المنوكو  فني غينر معننويومن  ذلنك، ف ند لنوسف توسنن  ،العلرية لك  كجم من العلي نة

عاملة المجموعات  –100وتشير هذه النتائم إلى أن إضنافة منزيم الزينوت العلرينة بمعند   ،م ارنة بالمجموعة الضابلةالملا

 .دون التوثير السلبي على كفاءم الاستفادم من العلف أداء النموقد يساهم في توسين النامي ملغم/كجم في علئق البط  150

 .ال رفة، الأوريجانو، البط البكيني، أداء النمو المبكر الإسترشادية:الكمات 

 ــــــــــــــــــــــــــ

 :المحكمـــــون
  .الفيو  جامعة – الزراعة كلية – الدواجن إنتاج قسم – الدواجن فسيولوجي أستاذ النسر سعد عبانـــــش أ.د. -1

 .الزقازيق جامعة – الزراعة كلية – الدواجن عايةر مساعد أستاذ  المكاوي ممدوح محمدد.  -2


