
Egyptian J. Nutrition and Feeds (2019), 22(2) Special Issue: 201-208 

Issued by the Egyptian Society of Nutrition and Feeds 

THE EFFECT OF DIETARY LEVELS OF CALCIUM, PHOSPHORUS AND 

CHOLECALCIFEROL ON PERFORMANCE, CARCASS AND TIBIA 

CHARACTERISTICS OF BROILER CHICKS 

 

A.I. El-Faham; S.A.  Ibrahim; H.A. El-Alaily and H.A. Thabet 

Poultry Production Dept., Fac. of Agric., Ain Shams Univ., Egypt 

 

SUMMARY 

 

 study was conducted to determine the effect of increasing dietary cholecalciferol in deficient 

calcium and phosphorus broiler diets on productive performance, carcass characteristics and some 

tibia measurements. A total of 270 one day old Hubbard chicks were weighed and randomly 

allocated into a completely randomized design (five treatments, six replicate groups, nine chicks in each group). 

The experimental diets were as follows: (T1) control diet, was formulated according to the manual guide of 

Hubbard broiler chicks. (T2 to T5) tested diets were containing half of the calcium and available phosphorus 

requirements with extra levels of cholecalciferol 5000 (T2), 6000 (T3), 7000, (T4) and 8000 (T5) international 

units. The main results obtained can be summarized as follows: At 6 weeks of age, body weight and gain of 

birds fed either control or deficient calcium and phosphorus diets with 7000 (T4) and 8000 (T5) I.U. of 

cholecalciferol were significant heavier than those with 5000 (T2) or 6000 (T3) and consume less feed and gave 

better feed conversion ratio. The highest production efficiency factors were recorded for the control and T5 

groups. Carcass characteristics (dressing % and ready to cook %) were significantly higher in birds fed control 

or those fed T4 and T5 diets compared with that fed T2 and T3 diets. Tibia breaking strength, tibia length and 

width of birds fed control or T5 diets were higher than other treatments with significant differences. It could be 

concluded that using the half requirements of calcium and available phosphorus in broiler diets supplemented 

with 8000 IU/kg cholecalciferol would  have a positive effect on the cost of production of broiler chicks, 

without any adverse effect on productive performance, carcass and tibia characteristics. 
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INTRODUCTION 

 

Broiler diets are prepared mainly from plant feedstuffs like corn, wheat and soybean meal, these 

feedstuffs are containing phosphors in the form of phytate phosphorus. These phytate are not fully 

hydrolyzed by the endogenous enzymes of poultry, which lead to poorly available phosphorus in plant 

feedstuffs (Cromwell and Coffy, 1991). 

Moreover, Phytate phosphorus utilization is affected by both dietary calcium and phosphorus levels 

(Mohamed et al., 1991), and the great effect is due to the calcium level. 

On the other hand, diets deficient in phosphorus depressed growth rate and feed efficiency (Fernandes et 

al., 1999; Li et al., 2000). Also, (Ibrahim et al., 1999) reported that average body weight was reduced with 

low phosphorus levels.  

In growing diets, it is extremely important to have calcium to available phosphorus ratio of 2:1 

respectively (Schwartz, 1996). 

Excess calcium is excreted as a calcium-phosphorus (Ca-P) complex, which can result in a phosphorus 

deficiency if too much of the complex leaves the bird (Korver, 1999). 

Also, Ballam et al., (1985) confirmed that chicks fed diets containing 0.85% calcium hydrolyzed more 

phytate than those fed 1% calcium in the diets, Mohamed et al., (1991) found that phytate phosphors 

utilization was achieved by 15% when reducing dietary calcium from 1% to 0.5%. 

Vitamin D3 [1,25(OH)2D3] enhances the intestinal absorption of both calcium and phosphate by 

stimulate calcium binding proteins, and acts on the kidneys to stimulate absorption of calcium and 
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phosphorus from the kidney and the bone (Soares et al., 1995). The cholecalciferol supplementation of 

poultry diets increases phytic acid-P utilization (Mohammed et al. 1991) 

However, the body weight gain decreased significantly with reduction in levels of Ca and NPP in diet 

compared to those fed reference diet (Rama Rao et al., 2008). The authors indicated that, supplementation of 

D3 to the low Ca and NPP diet, though improved the BWG significantly but not as the reference diet. The 

feed conversion ratio was not affected by concentrations of Ca, NPP and D3 in diet at 5 wk of age. And it is 

concluded that higher levels of D3 supplementation to low Ca and NPP diets improved the performance 

partially but not as diets containing recommended levels of Ca and NPP. However Afsharmanesh and 

Pourreza (2005) fed low calcium and phosphorus diets supplemented with vitamin D3 and found that body 

weight of birds fed control diets were similar to those that received the calcium and phosphorus diets 

supplemented with vitamin D3. 

Also results of Haq Nawaz et al., (2008) indicated that feed intake and live weight gain increased 

significantly during starter and finisher phases with increasing levels of cholecalciferol in the diet. Santos, Y 

et al. (2005) found that body weight was increased by 1.7% and feed conversion ratio was improved by 

2.6% by using extra levels of vitamin D3 in broiler diets. Also, Bolu et al. (2006) reported that higher doses 

of cholecalciferol produced significant body weight gain and feed intake by at least 18% higher for birds fed 

high levels of cholecalciferol compared with birds fed control diets. 

Utilization of calcium and phosphorus can be enhanced when they fed at suboptimal levels by adding 

extra levels of cholecalciferol in poultry diets (Qian et al., 1997) without any negative effects, because the 

cost of synthetic cholecalciferol is lower than that of inorganic phosphorus sources, reducing of dietary 

calcium and phosphorus with high concentration of cholecalciferol may be beneficial for reduce feeding cost 

as well as phosphorus pollution to the environment. 

The objective of the present study was to investigate the effect of  using high concentration of 

cholecalciferol in deficient calcium and phosphorus broiler diets on performance, some blood constituents, 

bone quality and carcass quality, and to determine which cholecalciferol level could be included in these 

deficient diets.   

    

MATERIAL AND METHODS 

 

The present study was carried out at the Poultry Nutrition Farm, Poultry Production Department, Faculty 

of Agriculture, Ain Shams University. 

Two hundred and seventy unsexed day – old of Hubbard broiler chicks were obtained from a commercial 

hatchery (Cairo Poultry Company), randomly distributed into 5 treatments. Each treatment comprised of 54 

chicks which divided into 6 replicates of 9 chicks each.  

All chicks were reared in wire-floor batteries under similar environmental, managerial and hygienic 

conditions. Feed was presented in mash form in metallic feeders while an automatic nipple drinkers 

presented water both feed and water were provided ad-libitum. 

Three periodical diets were formulated includes, starter from 1 to 14 days of age, grower from 15 to 28 

days of age and finisher from 29 to 42 days of age. The control diet (T1) was formulated according to the 

manual guide of Hubbard broiler chicks which containing calcium 1%, available phosphorus 0.5% and 3000 

I.U cholecalciferol at the starter period and for the grower (Ca 1%, A.P 0.5%) and the finisher (Ca 0.9%, A.P 

0.45%) with the same level of cholecalciferol. Then tested diets were containing half of the calcium and 

available phosphorus requirements with graded levels of cholecalciferol 5000 (T2), 6000 (T3), 7000 (T4) 

and 8000 (T5) International unit (IU).  

Crystalline cholecalciferol were obtained from Misr Feed Additives Company (MIFACO), the 

concentration of vitamin was 500000 I.U cholecalciferol / gram. 

 To insure proper mixing of crystalline cholecalciferol in diets, the vitamin was dissolved in 5 ml ethanol 

to make a solution. A separate premix of cholecalciferol was prepared by mixing the above solution with soy 

oil and added to soy bean meal and then mixed with the respective experimental diets.     
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Calculated analysis of the experimental diets were done according to (NRC, 1994).The control and test 

diets are shown in Table (1)   

 

Table (1): Composition and calculated analysis of the control and tested diets   

Ingredients (%) 

Starter 

One day to 14 d. 

Grower 

15 to 28 d. 

Finisher 

29 to 42d. 

Control Tested Control Tested Control Tested 

Yellow corn ground 56.10 56.92 59.51 60.24 62.16 62.91 

Soy bean meal (44%) 28.80 33.31 26.30 31.10 23.10 27.4 

Corn gluten meal (62%) 9.00 5.8 7.10 3.64 7.40 4.3 

Soy oil 1.46 1.46 2.6 2.6 3.32 3.32 

Limestone 1.60 0.77 1.72 0.82 1.58 0.63 

Monocalcium phosphate 1.85 0.62 1.65 0.55 1.4 0.45 
#
Vit. and min premix  0.30 0.30 0.30 0.30 0.30 0.30 

Salt (NaCl) 0.25 0.25 0.25 0.25 0.25 0.25 

DL – Methionine 0.25 0.27 0.25 0.28 0.19 0.22 

HCl lysine 0.39 0.30 0.32 0. 22 0.30 0.22 
@

Calculated analysis: 

ME kcal/kg 3000 3003 3103 3103 3200 3206 

Cp (%) 23.02 23.00 21.03 21.06 20.03 20.06 

Ca (%) 1.00 0.50 1.00 0.50 0.90 0.45 
*
Av. P.  (%) 0.50 0.25 0.45 0.23 0.40 0.20 

Methionine  0.66 0.66 0.62 0.62 0.55 0.56 

Methionine + cystine % 1.05 1.05 0..98 0.98 0.90 0.90 

Lysine (%) 1.40 1.40 1.25 1.25 1.15 1.15 
# Each 3 kg of premix containing: 15000000 I.U VIT. A, 50 g. VIT. E, 3000 mg. VIT. K3, 3000 mg. VIT. B1, 8000 mg. 

VIT. B2, 4000 mg. VIT. B6, 20 mg. VIT. B12, 15000 mg. Pantothenic acid,  60000 mg. Niacin, 1500 mg. Folic acid, 200  

mg. Biotin, 200000 mg vitC,  700 gm. Choline chloride, 80 gm. Mn, 80 gm. Zn, 60 gm. Iron, 10 gm. Cu, 1 gm. Iodine , 

and   0.2  gm. Selenium , where CaCo3  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). 

* Calculated on basis average available phosphorus in plant feedstuffs equal 30% of total phosphorus (NRC, 1994). 

 

The live body weight, weight gain, feed consumption and feed conversion were recorded and calculated 

weekly. Also, a record of mortality of experimental chicks was maintained during the experiment period (1-

42d). At 6 weeks of age six birds from each treatment were randomly selected and weight then they 

slaughtered. The data of carcass yield and giblets were calculated as percentage of live weight. 

In addition, both tibias were freed from soft tissues and dried at 105°C for 3 hours and soaked in 

petroleum ether for 48 hours and then dried. Dried bone samples were used to measure bone length, width, 

weight, and tibia breaking strength.  

Tibia breaking strength was measured by TBS apparatus (VEP thuringer indstrie weri raumenestents 

11/2612), in Faculty of Engineering, Ain Shams University. 

The data were subjected to one way ANOVA test using the General Linear Model SAS (SAS Institute, 

2002). Differences in means were separated by Duncan's Multiple Range Test (Duncan, 1995). 

 

RESULTS AND DISCUSSION 

 

Productive performance:   

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

The LBW and BWG of broiler as affected by dietary treatments are illustrated in Table (2). 
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Table (2): Effect of low levels of Calcium and phosphorus with high concentration of Cholecalciferol 

on broiler productive performance. 

Sig. T5 T4 T3 T2 
*
T1 

Experimental 

diets 

Body weight (g) 

NS 43.41±1.04
 

43.25±1.82
 

43.62±1.79
 

43.52±1.61
 

43.28±1.13
 

Initial 

* 
2105

a
±10.2 

(99.7) 

2084
a
±11.1 

(98.7) 

1912
b
±11.5 

(90.5) 

1908
b
±10.5 

(90.3) 

2112
a
±11.2 

(100) 
6 weeks 

Body weight gain (g) 

* 2061
a
±10.8 2041

a
±10.1 1868

b
±10.4 1864

b
±10.5 2069

a
±10.5 0-6 week 

Feed consumption ( g / bird ) 

** 
3979.2

b
±11.55 

(100.2) 

3980.3
b
±11.55 

(100.2) 

4009.2
a
±11.55 

(100.9) 

4012.3
a
±11.55 

(101) 

3972.5
b
±11.55 

(100) 
0-6 week 

Feed conversion ratio (g feed  / g gain ) 

** 
1.92

b
±0.10 

(100) 

1.94
b
±0.10 

(101) 

2.14
a
±0.10 

(111.5) 

2.15
a
±0.10 

(111.9) 

1.92
b
±0.10 

(100) 
0-6 week 

Mortality ( number of chicks) 

- 1 0 1 1 1 0-6 week 

 261 256 213 211 262 PEF** 
a, b, c, d  Means within the same row with different superscripts are significant1y different at P<0.05,  Sig.= Significance, 

NS= Non Significant, * (P≤0.05), 
 ** (P≤0.01). 

* T1: Control, T2 : the half requirements of Ca and A.P plus 5000 I.U. of vit D3 , T3 : the half requirements of Ca and 

A.P plus 6000 I.U. of vit D3,  T4 : the half requirements of Ca and A.P plus 7000 I.U. of vit D3 , T5 : the half requirements 

of Ca and A.P plus 8000 I.U. of vit D3 

PEF** Production efficiency factor was measured according to Emmert (2000) 

 

It is worth to note that chicks fed T2 and T3 diets during studied period (0-6 wks) reflected the lowest 

significant (P<0.05) results in both LBW and BWG compared with the other treatments (T1 , T4 and T5). 

On the other hand, chicks fed control diets (T1) gave insignificant slightly higher BWG compared to 

those fed (T4-5) diets being 2112 g vs. 2084 and 2015 g for (LBW) respectively and 2069 g vs. 2041 and 

2061 g, respectively. However, the differences failed to be significant. These results are agreement with 

those obtained by Rama Rao et al., (2008) who mentioned that significant improvement in body weight gain 

in birds fed low calcium and non-phytate phosphorus diet supplemented with cholecalciferol might due to 

increased availability or utilization of phytate phosphorus and calcium at higher concentration of 

cholecalciferol supplementation. The same trend were observed by Papesova et al., (2008) and Haq Nawaz 

et al., (2008). Also our data are in harmony with those observed by Afsharmanesh and Pourreza (2005) who 

fed low calcium and phosphorus diets supplemented with vitamin D3 and found that body weight of birds fed 

control diets were similar to those that received the deficient calcium and phosphorus diets supplemented 

with vitamin D3. Increased activity of intestinal phytase (Onyango and Adeola 2008) and production of 

calcium binding protein (Underwood, 1981) with cholecalciferol supplementation might have respectively 

increased utilization of phytate phosphorus and calcium.  

The hydrolysis of phytate phosphorus in response to D3 supplementation agrees with the suggestion of 

Tanka and DeLca (1974) that D3 may be a phosphate transport hormone and that it generally stimulates the 

transport of phosphate at many points in the body. This idea would allow the postulation that intestinal 

phytases (phosphatases) (Maddaiah et al., 1964) may be greatly increases by the D3 supplementation and 

that once the phytates are hydrolyzed transport of the phosphate to the bone is facilitated by several transport 

systems from the mucosa to blood and from the blood to the bone (Edwards, 1993)   

It clear upon data in Table (2) that the inclusion rate of 5000 (T2), and 6000 (T3) I.U cholecalciferol to 

deficient calcium and phosphorus diets doesn’t match the optimal requirements of calcium and phosphorus. 
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But inclusion rate of 7000 (T4) or 8000 (T5) I.U cholecalciferol to deficient calcium and phosphorus diet 

match the control diet (T1).      

 

Feed consumption (FC) and Feed conversion ratio (FCR) 

The obtained data show that, there were significant differences in FC and FCR among treatments during 

whole experimental period (0-6 wks) of age. It was obvious from (Table 2) that (FC) per chick (g) was 

significantly (P<0.01) increased by feeding (T2 or T3) diets compared with those fed other dietary 

treatments T1, T4 and T5 and broiler chicks fed T2 diets gave the highest figure (4012.3 g) while, chicks fed 

control diets (T1) had the lowest figure (3972.5) and differences among treatments were significant.  

Feed conversion ratio (FCR) showed the same trend since chicks fed control (T1) or (T5) diets were 

more efficient in converting their food into BWG compared with those fed other dietary treatments (T2-4). 

The best FCR was detected for the chicks fed, T1 and T5 (being the same figure 1.92, respectively) or T4 

(1.94).  On the other hand, the worst FCR were found in chicks fed T2 (2.15) or T3 (2.14) diets, which could 

be due to the lowest BWG and highest FC (Table 2). These results are in agreement with those reported by 

many investigators (Santos, Y et al., 2005; Bolu et al., 2006 and Haq Nawaz et al., 2008). They concluded 

that higher doses of cholecalciferol significantly increased feed consumption, live body gain and improved 

feed conversion ratio. 

Health conditions and mortality chick's number: 

Under the condition of the present study all chicks appeared healthy and the total mortality number was 

4/254 during the whole experimental period (0-6 wks) of age, without any clear differences among 

treatments.  

Productive efficiency factor (PEF): 

Resulted listed in Table (2), show the effect of different dietary treatments on PEF during whole 

experimental period (0-6 wks) of age. 

It was noted that inclusion different levels of cholecalciferol to low levels of calcium and phosphorus in 

broiler diets (T2 to T5) compared with control group (T1) had clearly effect on studied parameters (PEF) and 

the corresponding values ranged between 262 and 211. The highest PEF was detected for the chicks fed 

control diets (262) or T5 diets (261). 

On the other hand, the lowest PEF were found in chicks fed T2 (211), T5 (213) or T4 (256) diets. 

Carcass characteristics:  

Table (3) shows the effect of different dietary treatments on carcass characteristics for the chickens 

slaughtered at the end of 6 wks of age. Experimental treatments with low levels of calcium and phosphorus 

with concentration of cholecalciferol (T2 and T3) had significant effect on most studied parameters 

compared with control group (T1) or T4 and T5. The corresponding values for dressing percentages ranged 

between 71.11 (T3) and 74.76% (T5), while ready to cook (Hot carcass + giblets weight) percentages ranged 

between 75.56 (T3) and 79.39% (T5). In addition, giblets percentages (liver + gizzard + heart) ranged 

between 4.45 (T2 and T3) and 4.63 (T5). 

In general, chickens fed T2 or T3 diets gave the lowest dressing carcass, giblets and ready to cook 

percentages compared to those fed different dietary treatments (control or T4 and T5), respectively with 

significant differences between treatments except giblets %. 

Tibia measurements: 

Data for some tibia measurements are summarized in Table (4).The obtained data showed that there were 

significant differences in tibia length (cm), tibia width (cm) and tibia breaking strength (kg/cm
2
) among 

treatments. Chicks fed T2 to T4 reflected the lowest tibia length and width, while chicks fed T2 andT3 

reflected the lowest tibia breaking strength compared with other dietary treatments. On the other hand, 

chicks fed control diets or deficit calcium and phosphorus with 8000 IU cholecalciferol (T5) diets had 

significant higher tibia length, width and tibia breaking strength compared with other dietary treatments. The 

same trend was observed by Rama Rao et al. (2008) who reported that the relative weight of tibia, tibia 

breaking strength and tibia ash content decreased significantly with reduction in Ca and NPP levels in diet, 

and supplemental D3 appeared to replenish the tibia ash content and enhanced tibia weight and strength. Also 
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the finding of Santos et al. (2005) who indicated that tibia breaking strength and bones were stronger in high 

vitamin D3 diets than the control group. Also Baker et al. (1998) who found that with a D3 concentration of 

1250 micro g/kg (250 times the recommended by the NRC) bone ash was increased significantly (P>0.05). 

 

Table (3): Effect of low levels of Calcium and Phosphorus with high concentration of Cholecalciferol on 

Carcass characteristics. 

Sig. T5 T4 T3 T2 T1 Item 

* 2110
a
±12.53 2090

a
±12.32 1910

b
±12.93 1920

b
±12.48 2110

a
±12.54 Live body wt (g) 

** 1577.43
a
±5.52 1541.58

a
±5.11 1358.20

b
±5.22 1375.48

b
±5.17 1547.26

a
±5.14 Carcass wt (g) 

** 74.76
a
±0.49 73.76

a
±0.58 71.11

b
±0.55 71.64

b
±0.45 73.33

a
±0.33 Dressing (%) 

NS 4.63±0.32 4.54±0.21 4.45±0.28 4.45±0.30 4.48±0.25 Giblets (%) 

** 79.39±0.68
a
 78.80±0.30

a
 75.56±0.71

b
 76.09±0.64

b
 77.84±0.54

a
 Ready to cook (%)

*
 

a, b  Means within the same row with different superscripts are significantly different at P<0.05 Sig.= Significance,   NS= 

Non significant, * (P≤0.05),  ** (P≤0.01). 

Ready to cook % = (Carcass weight + giblets weight) % 

 

Table (4): Effect of low levels of Calcium and Phosphors with high concentration of Cholecalciferol on Bone 

quality parameters at 6 week of age. 

Sig. T5 T4 T3 T2 T1 Item  

* 9.49
a
±0.07 8.85

b
±0.07 7.15

c
±0.07 7.18

c
±0.06 9.68

a
±0.07 Tibia Length (Cm)  

** 0.88
a
±0.05

 
0.78

b
±0.03

 
0.69

b
±0.09

 
0.71

b
±0.08

 
0.95

a
±0.03

 
Tibia Width (Cm) 

* 21.12
a
 ±0.87 21.05

a
 ±0.87 14.66

b
 ±0.87 14.21

b
 ±0.74 21.77

a
 ±0.87 

Tibia Breaking 

Strength (Kg/Cm
2
)  

a, b, c Means within the same row with different superscripts are significantly different at P<0.05, Sig.= Significance, NS= 

Not significant, * (P≤0.05),  ** (P≤0.01). 

 

Upon data in Table (4) it’s clear that either levels of 3000, 5000, 6000 or 7000. I.U cholecalciferol 

doesn’t match deficient calcium and phosphors diets as compare to the control or 8000 I.U cholecalciferol to 

maintain the bone quality of broiler in good condition. 

 

CONCLUSION 

 

We recommended to use the half requirements of calcium and available phosphorus in broiler diets 

supplemented with extra levels of cholecalciferol (8000 I.U/ kg feed) in order to reduce feeding cost as well 

as phosphorus pollution to the environment without any adverse effects on productive performance, carcass 

quality and bone quality characteristics.  
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 على الأداء الإنخاجي وصفاث الذبيحت وعظوت الساق 3حأثيز هسخوياث هخخلفت هن الكالسيوم والفوسفور وفيخاهين د

 

 هاني على ثابج هطاوع -حسين العلايلي -سيذ عبذالزحون إبزاهين -أحوذ إبزاهين الفحام

 زهص -القاهزة -جاهعت عين شوس -كليت الزراعت -قسن إنخاج الذواجن

 

في علائك يُخفضت في يسخىاها يٍ  8أخزي هذا انبحث نذراست إسخدابت بذاري انخسًيٍ لإسخخذاو يسخىياث يزحفعت يٍ فيخاييٍ د

 انكانسيىو وانفىسفىر عهً الأداء الإَخاخي وصفاث انذبيحت وخىدة عظًت انساق.

انًعايلاث  و كاَجكخكىث بكم يكزر(. 9اث/ رزيك 6يعايلاث غذائيت/  5كخكىث هبزد عًز يىو وسَج ووسعج عهً ) 070اسخخذو 

 انغذائيت كالآحي:

 عهيمت انكُخزول كىَج حبعاً نذنيم انسلانت )بادئ، َايي، َاهي(:  انًعايهت الاونً -

 8دٍ في انكانسيىو وانفىسفىر يع يسخىياث يزحفعت يٍ فيخايي الاحخياخاثانعلائك انًخخبزة احخىث عهً َصف  نهخايس : ًَانثا ث يٍانًعايلا -

و  وحذة دونيت/ كدى عهف. )انًعايهت انخايست( 8000 و )انًعايهت انزابعت( 7000 و )انًعايهت انثانثت( 6000و )انًعايهت انثاَيت( 5000 وهً

 انُخائح انًخحصم عهيها يًكٍ حهخيصها كالآحي:كاَج 

 ةزن الجسم الحي والوزن المكتسب وألل ليم معنويلو ةأعلى ليم معنوي الاولى والرابعة والخامسةعلائك العلى  ةسجلت الطيور المغذا -
الثانية  علائكالبالممارنة بتلن المغذاة على أسابيع  6عند عمر  أعلى ليم لمعامل الإنتاجولإستهلان العلف وأفضل معامل تحويل غذائي 

 .والثالثة

 صفات الذبيحة )% للذبيحة والأجزاء الكلية المأكولة(ة لأعلى ليم معنويسجلت الطيور المغـــذاة على العلائك الاولى والرابعة والخامسة  -
 العلائك الثانية والثالثة.بالممارنة بتلن المغذاة على 

صفات عظمة الساق )لوة الكسر وطول وعرض عظمة الساق( ممارنة سجلت الطيور المغذاة على العلائك الاولى والخامسة أعلى ليم ل -
 الأخزي. بانًعايلاث

في  8وحذة دونيت فيخاييٍ د 8000إضافت بإيكاَيت إسخخذاو َصف الإحخياخاث انغذائيت في انكانسيىو وانفىسفىر  ولذ خهصج انذراست إنً

 علائك بذاري انخسًيٍ نخخفيض حكانيف الإَخاج دوٌ أدًَ حأثيز سهبي عهً الأداء الإَخاخي أو إخخباراث انذبح نهذخاج أو صفاث عظًت انساق

 أسابيع. 6حخً عًز 

 

 


