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ABSTRACT:  

This study was carried out to study the effect of adding 
some natural feed additives such as, onion, garlic, red pepper 

and anise at the level of 0.5% from each into growing Japanese 

quail diet on some growth performance and carcass traits. A 

total number of 300 quail chicks two weeks old were randomly 
divided into 5 treatments groups (60 chicks each). Each group 

was subdivided into 3 replicates 20 chicks each. The 

experimental treatments started from 2 weeks old until 6 weeks 
of age. Diets and water were supplied ad-libtum. Live body 

weight and feed intake were weekly recorded during the 

experimental period. Feed conversion ratio for each replicate 
was calculated. At the end of the experiment 6 weeks of age, 3 

birds from each treatment were selected, weighted and to 

determine some carcass traits. Obtained results declared that, at 

the end of the experiment (6 weeks of age), there was a slight 
improvement (P≥0.05) in body weight and body weight gain 

for birds fed dietary onion followed by quails fed dietary red 

pepper compared with other dietary treatments. No significant 
effect was detected on feed intake. The best (P>0.05) feed 

conversion ratio during the period from were 2-4 weeks were 

recorded for birds fed on dietary garlic followed by birds fed 

on dietary onion or control diet. The greatest numerically 
insignificant (p>0.05) giblets proportions was recorded for 

birds fed dietary onion followed by those fed on garlic diet 

compared with other dietary groups. the best insignificant 
(p>0.05) dressing% was recorded for birds fed dietary anise 

followed by those fed on dietary onion compared with other 

dietary groups. No significant effect was noticed on mortality 
rate. 
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INTRODUCTION 

The use of antibiotic growth 

promotants (AGP) to improve 
animal performance has been 

practiced during the last 50 years. 

However, when animals are 
exposed to low levels of antibiotics, 

resistant cells survive and grow 

producing antibiotic-resistant 
populations. Consequently, the use 

of AGP in animals food has been 

banned in the European Union 

(1998) and many other countries. In 
this context, alternatives to AGP 

are of importance. Most 

supplements which are used as 
alternatives to AGP have effects on 

gut Microflora, either directly or 

indirectly (Garcia et al., 2007).  
Feed additives has an effective 

compounds in their tissues 

including phenols and polyphenols, 

terpenoids and essential oils, 
alkaloids, lectins and polypeptides 

and other compounds that applied 

antibacterial and immune 
stimulation effects (Giannenas et 

al., 2003), digestive process 

stimulation (Cross et al., 2007), 

reducing levels of blood fat and 
cholesterol (Chowdhury et al., 

2002;), antioxidant property (Faix 

et al., 2009) and finally the growth 
stimulator (Ciftci et al., 2005). For 

examples of the feed additives are 

onion, garlic, red pepper and anise. 
Onion (Allium cepa), has the 

properties of strengthening the 

immune system. Previous studies 

suggested that the biological 
properties of onion are widely 

related to sulfur containing 

compounds (Kurita et al., 1979). 

Moreover, garlic has several 

beneficial effects on both humans 

and animal having antimicrobial, 
antioxidant properties (Konjufca et 

al., 1997); antiviral (Weber et al., 

1992) and antifungal (Ankri and 
Mirelman, 1999). Garlic (Allium 

sativum) has been recognized for it 

strong stimulating effect on the 
immune system and very rich 

aromatic oils enhance digestion in 

birds (Gardzielewska et al., 

2003).Also, antimicrobial peptides 
from red pepper (Capsicum annum. 

L), are very efficient in inhibiting 

growth in human and plant 
pathogenic bacteria and fungi 

(Alaa, 2010). Hence, anise ( 

Pimpinella anisum) has been used 
over the years for its antioxidant 

(Gulcin et al., 2003), antimicrobial 

(Al-Kassie,2008),antibacterial 

(Tabanca et al., 2003) and 
antifungal (Soliman and Badea, 

2002) properties. Therefore, the 

present study were conducted to 
speculate the effects of adding 

some natural feed additives such as, 

dried onion, dried garlic, red pepper 

and anise at the levels 0.5% from 
each into growing Japanese quail 

diet on growth performance and 

some carcass traits. 

 

MATERIALS AND METHODS 
A total number of 300 quail 

chicks at two weeks old were 

randomly divided into 5 treatments 

groups 60 chicks each. Each group 

was subdivided into 3 replicates of 
(20 chicks each).The birds were 

housed in cleaned and fumigated 

battery cages (100x70x20) in an 
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open house. Feed and water were 

offered ad-libtum to the birds 
during the experimental periods (2-

6 weeks of age). All chicks were 

reared under similar hygienic and 

environmental conditions. Onion 
(Allium cepa) and garlic (Allium 

sativum) bulbs were peeled grated 

into smaller pieces and air-dried. 
The dried garlic and onion were 

separately pulverized and stored in 

cellophane bags until being used. 
The red pepper (Capsicum 

annum.L) and anise (Pimpinella 

anisum) were purchased from local 

market, ground separately to a fine 
powder. Each of natural feed 

additives (onion, garlic, red pepper 

and anise) were added into the 
basal diet at limit of 0.5% (w/w). 

Basal diet had (25 % CP and 2945 

Kcal ME/Kg diet) according to 
NRC, (1994). The 1

st
 group was fed 

on a basal diet without feed 

additives (control). However, the 

2
nd

, the 3
rd

, the 4
th
 and the 5

th
 

groups were fed on a basal diet 

supplemented with 0.5% (w/w) 

onion, garlic, red pepper and anise, 
respectively. The ingredients and 

proximate chemical analysis of the 

experimental basal diets (percent as 

fed) are presented in Table (1). The 
performance of the experimental 

birds in term of body weight, body 

weight gain, feed intake, and feed 
conversion ratio were weekly 

recorded. Health of the 

experimental stock and mortality 
rate were closely observed and 

daily recorded. At the end of the 

experiment at 6 weeks old, 3 birds 

from each treatment were randomly 
selected, weighted and slaughtered 

after 12 hours of fasting. After 

complete bleeding, birds were 

scalded; feathers were picked by 
hand and eviscerated. Different 

organs (liver, heart and gizzard) 

were removed, weighed and 
expressed as a percentage of live 

body weight. Dressing present was 

calculated using the following 
equation:- Carcass weight (g) / Live 

body weight(g) x100 

Statistically  

Results were statistically analyzed 
according to the following model.  

Yij = μ+ Ti +Eij 

Where: 
Yij = Experiment observations. 

μ = the overall mean. 

Ti= the effect of dietary treatment. 
i= T1, ----- T5. 

Eij = the experimental error. 

 

Premixes contributed the 
following nutrients per kilogram of 

complete feed: vitamin A, 2,300 

IU; vitamin D3, 400 IU; vitamin E, 
1.8 mg; vitamin B12, 3.5 mg; 

riboflavin, 1.4 mg; panthotenic 

acid, 2 mg; nicotinic acid, 7 mg; 

pyridoxine, 0.25 mg; folic acid, 
0.15 mg; menadione, 0.3 mg; 

thiamin, 0.15 mg; manganese 

oxide, 35 mg; ferrous sulfate 35 
mg; zinc oxide, 30 mg; copper 

sulfate, 60 mg; cobalt carbonate, 5 

mg; potassium iodine, 0.6 mg; 
selenium vanadate, 0.09 mg. Based 

on NRC (1994).  
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Table (1): Ingredients and proximate chemical analysis of the experimental 

basal diets. 

Ingredients  % 

Grain sorghum 55.05 

Soybean meal 29.85 

Gluten 10.00 

Mono calcium phosphate 0.65 
Calcium carbonate 1.55 

Lysine  0.19 

Molasses 2.00  
Vegetable oil (corn) 0.16 

Common salt 0.25 

Premix 0.30 
Total 100.00 

Calculated analysis Starter diet  

Crude protein ( Starter diet) 25% 

Metabolizable energy(Kcal/Kg)  2945 Kcal/Kg 
Crude fiber 2.42 

Ether extract 2.82 

 

RESULTS AND DISCUSSION 

Body weight and body weight 

gain 

The effect of natural feed 
additives supplementation (onion, 

garlic, red pepper and anise) at the 

level of 0.5% (w/w) of each 

additive on body weight and body 
weight gain (gm/bird) of growing 

Japanese quails are presented in 

Tables (2 and 3).The data revealed 
that, no significant (P >0.05) 

differences were detected in body 

weight and body weight gain 
among dietary treatments. Whereas, 

at the end of the experiment (6 

weeks of age), there was a slight 

numerically improvement (P >0.05) 
in body weight and body weight 

gain for birds fed on diets 

supplemented with dietary onion 
followed by quails fed on diet with 

dietary red pepper compared with 

other dietary treatments .  

The slightly improvement in 
body weight and body weight gain 

as  

a result of adding onion and red 
pepper may be due to that the vital 

compounds in onion like sulfur 

containing compounds (Alliin, 

Diallylsulfides and Al-licin) that 
act as antibacterial, antiviral, 

antiparasitic, antifungal properties 

and has antihypertensive, 
hypoglycemic, antithrombotic, 

antihyperlipidemic, anti-

inflammatory and antioxidant 
activity that might keep birds in 

good health condition; which in 

agreement with those found by 

(Lampe, 1999). Also, onion were 
contains sulfur compounds, sugar, 

calcium, sodium and potassium 

salts, iodine, silica, iron, 
phosphorus and A, B and C 

vitamins which may help in 

improving growth. Previous studies 
suggested that the biological 



Abd EL-Latif et al., 2018 

- 119 - 

 

properties of onion are widely 

related to sulfur-containing 
compounds (Kurita et al., 1979). 

Also, antimicrobial peptides from 

red pepper are very efficient in 

inhibiting growth of human and 
plant pathogenic bacteria and fungi. 

(Alaa Abdul Aziz., 2010). The 

present results are in agreement 
with the finding of An, et al, (2015) 

who found that, the chicks fed on 

diet with 0.3% or 0.5% onion 
extract showed a similar body 

weight to that of medicated control 

group. Also, Ademola et al., (2004) 
reported that no significant 

difference (P > 0.05) in average 

live body weight of broiler chicks 

fed garlic at 5 mg/kg diet. Also, 
Soltan et al., (2008) observed that, 

non-significantly (p > 0.05) 

decrease was found in body gain as 
a result of feeding broiler chicks on 

dietary anise seeds (1.5 g/kg diet) 

when compared with the control 
one.  

 

Table (2): Effect of dietary feed additives supplementation on body weight 

(gm) of growing Japanese quails. 

Traits 
Age 
weeks 

 Treatments (0.5% of each additive)  

±SE  Significance Control Onion Garlic Red 
pepper 

Anise 

 
Body 
weight 

2 58.83 58.91 58.91 58.83 85.91 0.08 NS 

3 90.00 94.70 92.75 91.00 93.68 1.82 NS 

4 125.40 133.42 129.66 124.71 126.47 2.45 NS 

5 146.71 155.62 152.19 152.34 151.61 2.89 NS 

6 162.81 168.08 157.83 163.74 160.93 4.61 NS 

NS =Not significance (p > 0.05) ±SE =Standard error  
 

Table (3): Effect of dietary feed additives supplementation on cumulative 

body weight gain (gm/bird) of growing Japanese quails.  

Traits 
Age 
weeks 

 Treatments (0.5% of each additives ) 

±SE Significance Control Onion Garlic Red 
pepper 

Anise 

 
Body 
weight 

gain  

2-3 31.16 35.79 33.83 32.16 34.76 1.87 NS 

2-4 66.57 71.75 70.75 63.70 67.41 2.17 NS 

2-5 85.22 103.22 93.27 93.50 92.69 4.09 NS 

2-6 103.97 112.68 98.91 104.91 102.01 4.89 NS 

NS= Not significance (p > 0.05) ±SE= standard error  

 

Feed intake and Feed conversion 
The effects of dietary feed 

additives supplementation (onion, 
garlic, red pepper and anise) at the 

level of 0.5% for each additive on 

feed intake and feed conversion of 

growing Japanese quails during the 
experimental periods from 2 - 3, 2 - 

4, 2- 5 and 2 - 6 weeks of age are 

presented in Tables (4 and 5).  

Data in Table (4) showed that, 

there was in significant difference 

(P>0.05) in feed intake as a result 
of adding different sources of feed 

additives to Japanese quails diet 

during all experimental period. At 

the end of the experiment (6 weeks 
of age), birds fed dietary feed 

additives showed a slight 

numerically insignificant 
improvement (P>0.05) in feed 

https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=25557821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=25557821
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intake compared with the control 

diet.  
Data in Table (5) revealed 

that, there was in significant 

difference (P>0.05) in feed 

conversion ratio as a result of 
adding different sources of feed 

additives to Japanese quails diet 

during all experimental period 
except the period from 2-4 weeks 

of age, where the best (P>0.05) 

feed conversion ratio during the 
period from 2-4 weeks of age was 

found for birds fed dietary garlic 

and onion diet compared with other 

dietary treatments. However, the 
lowest (P>0.05) feed conversion 

ratio during the same period was 

found for birds fed dietary anise 
followed by birds fed dietary red 

pepper or control diet. Moreover, 

the lowest (P>0.05) feed 
conversion ratio during the whole 

experimental period (2-6 weeks of 

age) was recorded for birds fed 

dietary garlic compared with other 
dietary treatments.  

The slight improvement in 

feed intake as a result of adding 
feed additives to Japanese quails 

diet may be due to active 

ingredients such as anethole in 

anise and borneol, carnosol , 
carnosic acid and caffeic in medical 

herbs. That was achieved through 

stimulating effect on digestive 
system and increasing production 

of digestive enzymes and 

improving utilization of digestive 
products through enhancing of liver 

function (Hernandez et al., 2004). 

Moreover, the non-significant 

improvement in feed conversion 
ratio as a result of feeding birds 

dietary feed additives from 

different sources may be due to the 
insignificant enhancement in feed 

intake (Table 4) and body weight 

(Table 2). The present results are in 
agreement with the finding of, Al-

homidan., (2005) who found that, 

no effect on feed intake as a result 

of adding 2% of dried onion in 
broiler chickens diet. Also, Soltan 

et al., (2008) reported that, no 

significant (p < 0.05) effect in feed 
intake between groups fed dietary 

anise at levels of 0.25, 0.5, 0.75 and 

1.0 g of anise/kg. on the other hand, 
Aji et al., (2011) revealed that diet 

contained 100mg of onion 

supplementation significantly 

(P<0.05) increased their feed 
intake. Moreover, supplemented 

broiler chickens diet with 25, 50, 

100 mg of onion decreased feed 
conversion ratio of birds. Goodarzi 

et al., (2014) found that, broilers 

receiving 10 or 30 g onion/kg had 

lower feed conversion ratio (FCR) 
compared to broilers receiving 

antibiotic during starter period 

(P<0.05). 

Table (4): Effect of dietary feed additives supplementation on cumulative 

feed intake (gm/bird) of growing japanes quail. 

Traits 
Age 
weeks 

Treatments (0.5% of each additives ) 

±SE  Significance 
Control Onion Garlic 

Red 
pepper 

Anise 

 
Feed 
intake  

2-3 94.75 99.40 96.91 98.41 103.50 3.77 NS 

2-4 190.62 202.22 196.66 188.50 206.75 6.65 NS 

2-5 278.52 316.71 300.55 290.08 315.91 12.90 NS 

2-6 413.69 448.03 448.17 421.47 413.59 20.70 NS 

NS= Not significance (P>0.05) ±SE = standard error  
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Table (5): Effect of dietary feed additives supplementation on cumulative 

feed conversion ratio (gm, feed/gm ,gain) of growing Japanese quails. 

Traits 
Age 
weeks 

 Treatments (0.5% of each additives ) 

±SE Significance Control Onion Garlic Red 
pepper 

Anise 

 
Feed 
conversation 
ratio 

2-3 3.07 2.77 2.91 3.07 2.99 0.22 NS 

2-4 2.88 2.82 2.78 2.96 3.07 0.13 NS 

2-5 3.26 3.10 3.22 3.11 3.41 0.19 NS 

2-6 4.00 3.99 4.54 4.02 4.07 0.24 NS 

NS= Not significance (P>0.05) ±SE = standard error  

 

CARCASS TRAITS  
The effects of dietary feed 

additives supplementation (onion, 
garlic, red pepper and anise) at the 

level of 0.5% for each additive on 

absolute weights of some carcass 
traits and its proportions as a 

percent of live body weight for 

Japanese quails at the end of the 

experiment ( at 6 weeks of age) are 
presented in Table (6). Data 

revealed that, there were no 

significant differences (P>0.05) in 
absolute weights of all studied traits 

in the present study among all 

dietary treatments. Also, no 

significant differences (P>0.05) 
were detected in relative weights of 

all studied traits as a present of live 

body weight among all dietary 
treatments. In general, the greatest 

numerically insignificant (p>0.05) 

carcass weights was recorded for 
birds fed dietary anise followed by 

dietary red pepper and the control 

diet compared with other dietary 

groups. While, the best numerically 
insignificant (p>0.05) edible 

weights was recorded for birds fed 

control diet compared with other 
dietary feed additives groups. In 

general, the greatest numerically 

insignificant (p>0.05) dressing % 
was recorded for birds fed dietary 

anise followed by dietary onion 

compared with other dietary 

groups. While, The greatest 

numerically insignificant (p>0.05) 

edible proportions was recorded for 
birds fed dietary onion followed by 

garlic diet compared with other 

dietary groups. These findings were 
in acceptance with those noticed by 

Goodarzi et al., (2014), they found 

that, internal organ weights were 

not affected by dietary onion 
(Allium cepa L.) as an antibiotic at 

levels of 10 or 30g fresh onion 

bulbs /kg diet. Moreover, Aditya et 
al., (2017) reported that, no 

differences were observed in 

carcass dressing weight when 

broiler chicks were fed dietary 
onion extract at levels of 5, 7.5, and 

10 g / kg of basal diet respectively.  

The effects of dietary feed 
additives supplementation (onion, 

garlic, red pepper and anise) at the 

level of 0.5% for each additive on 
mortality rate (%) of Japanese 

quails during 2 - 6 weeks of age are 

presented in Table (7). The data 

showed that, there was no 
significant difference (P>0.05) in 

mortality rate as a result of adding 

different sources of feed additives 
into Japanese quail diet during all 

experimental period. At the end of 

the experiment (at 6 weeks of age), 
birds fed red pepper or anise diets 

showed a slight numerically 

insignificant improvement (P>0.05) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Aditya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27809460
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in mortality rate compared with 

other dietary treatments. The worst 
insignificant mortality rate was 

found for birds fed dietary garlic 

followed by those fed onion or 
control diets. 

 

Table (6): Effect of dietary feed additives supplementation on some carcass 

characteristics of growing Japanese quails.  

Traits 

 Treatments (0.5% of each additive) 

±SE Significance Control Onion  Garlic Red 
Pepper 

Anise 

Live 
bodyweight(gm) 203.33 180.00 191.66 201.66 198.33 10.90 NS 
Carcass 
weight(gm 140.00 130.00 131.66 140.00 145.00 6.10 NS 
Dressing% 68.99 72.25 68.88 69.69 73.10 1.69 NS 

Giblets weight 
(gm) 12.44 12.32 11.98 10.61 11.84 0.88 NS 

Giblets weight %  6.13 6.89 6.29 5.26 5.95 0.54 NS 

NS= Not significance (P>0.05) ±SE= standard error  

 

Mortality rate 
The slight numerically 

insignificant improvement (P>0.05) 

in mortality rate as a result of 
adding red pepper or anise, may be 

due to herbs, spices, and various 

plant extracts acted as possible 
alternatives to antibiotic growth 

promotants. (Harnandez et al. 

2004). Griggs and Jacob (2005) 

reviewed the antimicrobial and 
growth promotants effects of a 

range of plant extracts which have 

been studied in poultry. Moreover, 
anise (Pimpinella anisum L.) has 

been used in medications for a long 

time as a stimulating affecter on 

digestion and as antiparasitic 
,(Çabuk et al, 2003), antibacterial 

(Tabanca et al., 

2003),antifungal,(Soliman and 
Badea,2002) and antipyretic (Afifi 

et al., 1994). 

Awad Elkareem., (2007) 
found that, broiler chicks fed on 

diet contained 1, 1.5 and 2% hot 

red pepper had similar mortality 

rate. Atapattu and 

Belpagodagamage., (2010) found 
that, mortality percentages of 

broiler chicks fed dietary 0, 1, 3 

and 5% chili powder were 3.3, 3.4, 
0 and 0 %, respectively and were 

not significantly different among 

treatments 0 (control), 1, 3 or 5% of 
CHPW of broilers. Sunbul and Al-

Khalani., (2011) revealed 

significant (p<0.05 ) decrease in 

mortality of broiler chicks when 
birds were fed on diets contained 

two source of medicinal plants 

(Anise seed , A and Roselle flower 
,K) at the level of 6kg/Ton from A 

and K , respectively.  

Fadlalla et al., (2010) showed 

significant (p<0.05) improvement 
in mortality rate ratio of broilers 

fed 0.3% garlic. While , Fayed et 

al., (2011) found that 
supplementation of garlic powder 

in broiler diets with 1 kg/ton and 

0.5 kg/ton had no significant 
differences in mortality rate. 

Moreover, Puvača et al., (2014) 

found that, the highest mortality 

rate (5.1 %) was recorded in control 
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treatment when added garlic to 

broiler chicks. 

 

 

Table (7): Effect of dietary feed additives supplementation on mortality % 

at 6 weeks of age of growing Japanese quails. 

Traits 
Treatments (0.5% of each additive) 

±SE  Significance 
Control Onion  Garlic Red pepper Anise 

Total 60 60 60 60 60 0.00 . 
Died birds 5.33 5.33 6.33 4.66 4.66 1.23 NS 
Mortality % 8.88 8.89 10.56 7.78 7.78 2.05 NS 

 

CONCLUSION 

It could be concluded that 

using some natural feed additives 
as a growth additives i.e. onion, 

garlic, red pepper and anise at the 

level of 0.5% of each to Japanese 
quail diet could improve growth 

performance and some carcass 

traits.  
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عمي النمو  استخدام بعض الاضافات الغذائية الظبيعية في علائق الدمان اليابانيتأثير  
 وبعض الصفات الانتاجية

 
 -حمادة عبد الحميد مهني -محمود عباس طوسون  - المظيفشاكر عبد التواب عبد 

 خير اللهشيماء عمى 
 جامعة المنيا –كمية الزراعة  -قدم الإنتاج الحيواني 

 
أجخيت ىحه التجخبة لجراسة تأثيخ بعض الإضافات الغحائية الظبيعية مثل البرل والثؾم 

غحائية طبيعية عمي بعض  كإضافات % لكل مشيا 5.0) السظحؾن ( بشدبة  واليشدؾن  والذظة
طائخ عسخ أسبؾعيؽ  055 وفي ىحه الجراسة تؼ استخجام. الاستجابات الإنتاجية لمدسان الياباني الشام

طائخ كسا ان كل معاممة  05 بحيث تحتؾي كل معاممة عمي معاملات 0تؼ تقديسيؼ عذؾائيا الي 
  -املات التجخيبية عمي الشحؾ التالي:طائخ. تؼ تقديؼ السع 05بكل مكخرة  مكخرات 0 احتؾت عمي

بجون اي اضافات. السعاممة ألثانية : تؼ تغحيتيا  السعاممة الأولي : تؼ تغحيتيا عمي عميقو اساسية
%. السعاممة ألثالثة : تؼ تغحيتيا  5.0العميقو الأساسية مزاف ليا البرل السظحؾن بشدبة  عمي

%. السعاممة الخابعة : تؼ تغحيتيا  5.0ؾن بشدبة عمي العميقو الأساسية مزاف ليا الثؾم السظح
%. السعاممة الخامدة : تؼ تغحيتيا  5.0بشدبة  ةعمي العميقو الأساسية مزاف ليا الذظة السظحؾن

جأت السعاملات ب%. وقج  5.0عمي العميقو الأساسية مزاف ليا اليشدؾن السظحؾن بشدبة 
ابيع. وخلال التجخبة تؼ تدجيل وزن الجدؼ الحي اس 0عسخ  يؾم الياسبؾع(  0) التجخيبية عشج عسخ

والغحاء السأكؾل اسبؾعيا لكل مكخرة. كسا تؼ حداب معجل التحؾيل الغحائي )جؼ غحاء : جؼ زيادة 
في الؾزن( لكل معاممة اسبؾعيا كسا تؼ تدجيل حالات الشفؾق كل أسبؾع إن وججت. وفي نياية 

الحبح وتؼ وزن الحبيحة بعج التخييش والتشغيف وكحلػ  تجخبة اسابيع ( تؼ اجخاء 0عشج عسخ) التجخبة
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والقانرة( وكحا تؼ حداب الشدبة السئؾية ليؼ مشدؾبا الي وزن  وزن الاعزاء الجاخمية )الكبج والقمب
 .الجدؼ الحي

  -وكانت النتائج كالتالي :
في وزن الجدؼ  غيخ معشؾي  أسابيع لؾحظ تحدؽ طفيف 0في نياية التجخبة عشج عسخ 

والديادة في وزن الجدؼ بالشدبة لمظيؾر التي تغحت عمي عميقو البرل تمييا الظيؾر التي تغحت عمي 
لغحاء السأكؾل. واتزح ا عمي كسية الذظة مقارنة بالسعاملات الاخخي. كسا لؾحظ تأثيخ غيخ معشؾي 

ميقو اسابيع سجل عشج تغحية الظيؾر عمي ع 4-0ان افزل معجل تحؾيل غحائي اثشاء الفتخة مؽ 
الثؾم تمييا الظيؾر التي غحيت عمي عميقو البرل والكشتخول. وأعيخت الشتائج ان احدؽ تأثيخ غيخ 

سجل في الظيؾر التي تغحت عمي عميقو البرل تمييا الظيؾر  لمشدبة السئؾية للأجداء السأكؾلة معشؾي 
أثيخ غيخ معشؾي التي تغحت عمي عميقو الثؾم مقارنة بالسجسؾعات الاخخي ,ووجج ايزا ان افزل ت

لمشدبة السئؾية لمترافي سجل في الظيؾر التي تغحت عمي عميقو اليشدؾن تمييا الظيؾر التي تغحت 
و ان ايزا ووجج .مقارنة بالظيؾر التي تغحت عمي علائق السجسؾعات الاخخي  عمي عميقو البرل

 .معجل الشفؾق  يؾجج تأثيخ غيخ معشؾي عمي


