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ABSTRACT:  
The present work was conducted to study the effect of various 

stoking densities and dietary silymarin level in cock's diet to alleviate the 

negative effects of increasing stocking density on productive 

performance and physiological stress of Inshas cocks. A 3x3 factorial 

design experiment was performed including three stocking densities (10, 

12 or 14 birds/m
2
) with three levels of silymarin (0, 250 and 500 mg/kg 

diet). A total number of 324 male chicks of Inshas local strain at 4 weeks 

of age were randomly distributed into 9 treatment groups and housed 

during the experimental period 4-16 weeks of age in wire cages having  

dimensions of 80 × 125 × 55 cm.  

Results obtained showed that: There were significant negative 

effects (P<0.05) on live body weight, live body weight gain, feed 

consumption (except 4-8 Weeks),  carcass , dressing , breast  and thigh 

percentages  relative to pre-slaughter by increasing stocking density at 

the different experimental periods. Mortality rate of chickens housed at 

14 bird /m
2
 were significantly higher than those of birds housed at 10 

bird /m
2
. Abdominal fat %, erythrocytes cells, leucocytes cells, 

heterophils  (H) and H/L ratio were significantly (P<0.05) increased 

with increasing stocking densities (12 or 14 birds / m
2
). Tibia weight, 

tibia length, tibia calcium and tibia phosphorous (% of ash) were higher 

significantly (P≤ 0.05) higher for male chicks kept at 10 birds/m
2
 

compared with other densities, followed by male chicks stocked at 12 

birds/m
2
 then male chicks stocked at 14 birds/m

2
. There were 

insignificant differences for feed conversion and chemical composition of 

breast and thigh of cocks with different stocking densities. 
Live body weight and weight gain values were almost 

significantly (P<0.05) improved with silymarin   levels compared to the 

basal diet. Feed conversion in male chicks was significantly (P < 0.05) 
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improved with dietary silymarin levels during the all experimental 

periods. Carcass, dressing, breast and thigh percentages relative to pre-

slaughter, crude protein percentage of breast,   serum total protein and 

globulin were almost significantly (P<0.05) increased while, abdominal   

fat% and ether   extract   percentages of  breast   and  thigh,  leucocytes  

cells and  lymphocytes (L) serum AST and ALT were significantly 

(P<0.05) decreased with silymarin supplementation (500 mg 

silymarin/Kg diet) as compared with control group. 

          Body weight at 16 weeks of age and body weight gain during 4-8 

and 4-16 weeks of age, feed consumption during 8-16 and 4-16 weeks of 

age were significantly (P<0.05) influenced by interaction between 

stocking density and silymarin level. It is noted that mortality rate was 

lowered with silymarin levels at different stocking densities studied. Tibia 

measurements, its mineral contents and chemical composition of breast 

and thigh of cocks was not significantly affected by interaction between 

stocking density and silymarin level. Increasing stocking density to 12 

birds / m
2
 gave the best net revenue and economical efficiency compared 

with that of 10 or 14 birds / m
2
. The best net revenue and economical 

efficiency were recorded with cocks fed 250 mg silymarin /kg diet and 

followed by 500 mg silymarin /kg diet as compared with control group. 

In conclusion, increasing stocking density to 12 birds /m2 with 

levels 250 or 500 mg silymarin /kg diet improved most productive 

performance and some physiological traits of Inshas cocks. 
Key words: Stocking density, silymarin,  productive performance, 

carcass, blood, economical efficiency. 

 

INTRODUCTION 
 

 The stocking density in chickens vary greatly according to countries , 

breeding systems and body weight. The use of high-density storage could 

reduce the individual growth (Turkyilmaz, 2008; Skomorucha et al., 2009).  

But total meat production per unit surface floor increased and that resulted in 

higher profits due to economic benefits,  so incentive producers may not reduce 

the stocking densities (Feddes et al., 2002). However, high stocking density 

has been reported to increase the incidence of diseases, mortality (Shanawany, 

1988) and caused stress on the birds compared with the lower stocking ones. 

Furthermore, high stocking density has been reported to increase ammonia 

production, footpad lesions, litter moisture, locomotion, heat stress, and 

preening (Ritz et al., 2005; Bennett et al., 2003). Meanwhile, high stocking 

densities reduce the fixed costs of production and produce more kilograms of 

broiler per area. Therefore, up to a critical point, profitability increased        
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with increased stocking density (Puron et al., 1995).  Effects of group size and   

density on social behavior and movement within space available has   

considerable attention (Estevez, 2007; Leone et al., 2010), but few studies 

investigate their impact on broiler performance under feed additives      

feeding. 

 Several methods are available to alleviate the effect of increased 

stocking density on performance of poultry.  In this respect, recently, the global 

strategy of poultry farming is focused on quality, safety and environmental 

purity of products. Antibiotics and growth promoters are not used in most 

countries of European Union (Fisinin and Tardat’yan, 2003; Egorov and 

Papazyan, 2007). These facts make it necessary to find effective and safe 

means - natural biologically active compounds.  

Natural extractives of plant origin provide a mild stimulating effect on 

metabolic processes in poultry, which has a positive effect on its productivity, 

intensifies the immune response and thereby increases viability and 

preservation of poultry. Another important advantage of plant extractives is 

their relatively low cost. Silymarin – a flavonolignan complex extracted from 

milk thistle – is one of most promising plant bioactive substances. High 

antioxidant activity of silymarin (Wilasrusmee et al 2002; Kurkin 2003) 

promotes immunity and health in poultry. Silymarin is also important for 

maintaining quality and safety of feeds by preventing them from rancidity and 

microbial contamination. Along with that, the pronounced hepatoprotective 

properties of silymarin make it a promising feed supplement when growing 

broiler chickens and laying hens need extra protection of the liver owing to 

high intensity of metabolic processes (Fisinin et al 2011). Therefore, silymarin 

can be widely used in poultry farming. However, natural silymarin has a very 

low bioavailability, which limits the expression of its biological activity. A 

significant increase in bioavailability was achieved by creation of its liposomal 

nanoform. Numerous experiments (Lutsenko et al., 2008; Arkhapchev et al., 

2009) have shown that the liposomal nanoform of silymarin has a much more 

pronounced therapeutic activity and allows introducing it in lower doses 

relative to the native Artificial intelligence. In addition, essential phospholipids 

– components of the liposomal nanoform – can increase productivity and 

improve antioxidant status of poultry. The purpose of this work was to study 

the safety of dietary silymarin and its impact on key parameters of          

poultry. 

 Therefore, this study aims to increase the stoking density from 10 to 12 

or 14 birds / m
2
 and to evaluate the effects of increasing silymarin   level from 

0 to 250 or 500 mg/Kg  diet to  alleviate  the negative effects of increasing 

stocking density on productive performance and physiological stress of Inshas 

cocks. 

http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#644942_ja
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MATERIALS AND METHODS 
 

            The experimental work of this study was carried out at Inshas Poultry 

Research Station, Animal Production Research Institute, Agriculture Research 

Center, Giza, Egypt, during the period from March to June, 2010. 

 A 3x3 factorial design experiment was performed including three 

stocking densities (10, 12 or 14 birds/m
2
) using wire cages with dimensions  of 

80 × 125 × 55 cm and three dietary levels of silymarin (0, 250 and 500 mg/Kg 

diet, Pharma swede Egypt). A total number of 324 male chicks of Inshas local 

strain at 4 weeks of age were randomly distributed into 9 treatment groups with 

nearly equal average body weight (182.26± 1.40). Each of 1
st
, 2

nd
 and 3

rd
 

groups was consisted of 30 birds in three replicates (10 cocks/ each) and placed 

in 10 birds /m
2
 to achieve cock density of 1000 cm

2
/bird. While, each of 4

th
, 5

th
 

and 6
th
  groups included 36 birds in three replicates (12 cocks/ each) and placed 

in 12 birds / m
2
 to achieve cock density of 833 cm

2
/ bird. Whereas, each 7

th
, 8

th
 

and 9
th
 groups included 42 birds in three replicates (14 cocks/ each) and placed 

in 12 birds / m
2
 to achieve cock density of 714 cm

2
/ bird. The first, fourth and 

seventh groups were fed on the starter diet (19.11% CP) from 4-8weeks of age 

and the grower diet (15.05% CP) from 8-16 weeks of age. The second, fifth 

and eighth groups were fed each of the starter and grower diets supplemented 

with 250 mg silymarin/Kg diet. While, the third, sixth and ninth groups were 

fed each of the starter and grower diets supplemented with 500 silymarin/Kg 

diet. The starter and grower diets were formulated from plant origin. 

 All cages were equipped with feeding hoppers made of galvanized 

steel sheets and automatic drinkers with nipples for drinking. The experimental 

treatment groups were kept under similar management system.  Artificial light 

was provided continuously during night without interruption. The starter and 

grower diets (Table 1) were formulated to meet the nutrient requirements of 

chicks according to NRC (1994). Birds in each replicate were weekly weighed 

and the feed consumed was recorded. Feed conversion (gram feed /gram gain) 

was calculated for different experimental periods. Mortality was recorded daily 

and calculated for the entire experimental period. 

 At the end of the experimental period (16 weeks of age) a slaughter test 

was performed on 27 birds of nearly similar weight (3 birds from each group). 

 The assigned birds were deprived of feed for 12 hours prior to 

slaughter, thereafter they were individually weighted, slaughtered by cutting 

the throat and jugular vein with a sharp knife, after complete bleeding birds 

were plucked by dry-plucking and their weights were recorded. Shanks and 

head were separated, the birds were then eviscerated and intestine, gizzard, 

lungs, spleen, liver, heart and reproductive organs were removed. The carcass, 

giblets (heart, empty gizzard and liver), abdominal fat, dressing weight (carcass  

http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#693_b
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Table 1.  Composition and calculated analyses of starter and grower 

experimental diets. 
Ingredients 

     (%) 

Starter  

diet 

Grower 

 diet 

Yellow corn 65.00 63.50 

Soybean meal (44%). 30.54 16.00 

Wheat bran 0.94 16.78 

Dicalcium phosphate 1.51 1.60 

Limestone 1.40 1.45 

Methionione 0.01 0.07 

Premix* 0.30 0.30 

Na Cl 0.30 0.30 

Total 100.00 100.00 

Calculated analysis (%) **   

Crude protein  19.11 15.05 

Calcium 0.97 0.99 

Available P 0.42 0.40 

CF 3.67 4.36 

Lysine  1.00 0.70 

Methionine +Cystine  0.64 0.60 

ME. Kcal /Kg 2871.13 2704.77 

*Vit+Min Permix1 was added as 3.0Kg per ton of diet and supplied the following (as 

mg or IU per Kg of diet): Vit: A :12000 IU, VitD3 :1000 IU, Vit E: 10mg,Vit K3:1mg, 

Vit B1 :1mg, Vit B2 :4mg, Vit B6:1.5mg, Pantothenic acid: 10mg, Vit B12 :0.01mg, 

Folic acid :1mg, Niacin :20mg, Biotin :0.05mg, Choline chloride: 500mg, Zn: 45mg, Cu: 

3mg, Fe: 30mg, I: 0.3mg, Se: 0.1mg, Mn :40mg, Ethoxyquin :3000mg. 

** Calculated according to NRC (1994). 

weight plus giblets weight), as well as, breasts and thighs were weighed and 

recorded as percentages of pre-slaughter weight. Chemical compositions of 

breast and thigh sample were determined according to AOAC (1994).  The 

right tibia of each bird was selected as a bone sample. Tibia bones were placed 

in boiling water for 3 minutes and surrounding meat and connective tissues 

were subsequently cleaned. After that tibia bones were air dried for 7 days and 

bone fragments were fat extracted by diethyl ether for 48 hours, and then 

burned in a Muffle France at a lower temperature degree of 70 
o
C for 24 hours 

to maintain the mineral contents from loss. After that the degree of Muffle 

France was increased to reach 600 
o
C for 3 hours and bone ash contents were 

weighed and prepared for calcium and phosphorous determination according to 

AOAC (1994). Calcium and phosphorous levels were determined by atomic 

absorption spectrometer apparatus (SK1, Power input, A.H. Series). 

 Blood samples for biochemical determinations were individually taken 

at the same time of slaughtering from 3 birds of each group. Blood samples 

were collected into dry clean tubes containing heparin drops to determine 

hematological parameters including, erythrocytes (RBC’s), and leucocytes 
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(WBC’s) blood cells and its differential as described by Hawkey and Dennett 

(1989). Another centrifuge tubes with no heparin were used to collect another 

blood samples, centrifuged for 15 minutes (4000 rpm) and serum was 

separated and stored in deep freezer at approximately -20º C for further 

chemical analysis. Serum total protein and albumin were determined according 

to Witt and Trendelenburg (1982) and Doumas, (1971), respectively. Globulin 

concentration was calculated as the difference between total protein and 

albumin. Total cholesterol was determined according to (Watson, 1960). Assay 

of serum aspartate aminotransferase (AST) and alanine aminotransferase 

(ALT) activities were conducted according to procedures of Reitman and 

Frankel (1957).  

 Data were statistically analyzed using SAS® software computer 

program (SAS, 2003). The significant differences between means were 

detected according to Duncan (1955). Mortality percentages were analyzed by 

using Chi - square test. 

  

RESULTS AND DISCUSSION 

 

Growth performance taits: 

  Results in Table (2) showed that increasing stocking density had 

significant negative effect (P<0.05) on live body weight and body weight gain 

of cocks at different experimental periods. These results are in agreement with 

those obtained by Al Homidan and Robertson (2007) who indicated that 

increasing stocking density of Hybro broiler chicken from 10 to 15 bird/m
2
 was 

associated with a significant (P<0.05) decrease in mean body weight of 102 g 

at 42 days, mean daily weight gain was reduced by 2.43 g/d. Sekeroglu et al. 

(2011) reported that broiler chicks of the highest stocking density group (17 

birds m
2
) had the lowest(P<0.01)  live weight gain among the three stocking 

density groups tested (9, 13 and 17 birds m
2
) during the 4

th
, 5

th
 and 6

th
 weeks.  

Zuowei et al. (2011) stated that the high stocking density treatment (16 males 

or 18 females /m
2
) significantly decreased body weight gain as compared with 

the control group (10 males or 12 females /m
2
) at 35 d of age. On the contrary, 

dietary silymarin levels almost improved (P<0.05) live body weight and weight 

gain of cocks at different experimental periods (Table 2). The superior 

increased in body weight and body weight gain with silymarin 

supplementation may be due to the improvements in feed consumption and 

feed conversion (Table 3). The observed changes can be the result of more 

active metabolism of nutrients in the body stimulated by silymarin. Results of 

the present study are in agreement with the findings of Tedesco et al. (2004), 

who reported that addition of silymarin phytosome in the feed at 600 mg/Kg of 

body weight resulted in an increase of 14.83% in body weight. Similarly,  

http://ps.fass.org/search?author1=S.+Zuowei&sortspec=date&submit=Submit
http://ps.fass.org/search?author1=S.+Zuowei&sortspec=date&submit=Submit
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Gowda and Sastry (2000) confirmed significant (P<0.05) improvement of milk 

thistle (silymarin) on body weight gain and attributed the effect to antioxidant 

activity that stimulated protein synthesis by bird’s enzymatic system. Fisinin  et 

al. (2011)  reported that adding of silymarin increasing of average weight gain 

of broiler chicks by 1.3 %.  

 Body weight at 16 weeks of age and body weight gain during 4-8 and 

4-16 weeks of age were significantly (P<0.05) influenced by interaction 

between stocking density and dietary silymarin level. It could be noticed that 

stocking density of 10 birds /m
2
 and 500 mg silymarin/Kg diet recorded the 

best values of body weight at 16 weeks of age and body weigh gain at 4-16 

weeks of age. 

 Averages of feed consumption, feed conversion and mortality rate of 

male chicks as affected by stocking density and dietary supplementation 

silymarin and their interactions at different experimental periods are illustrated 

in Table 3. Feed consumption (except from 4-8 weeks of age) was decreased 

(P<0.01) due to increasing stocking density compared to 10 birds/m
2
 stocking 

density. While, feed conversion of cocks was not significantly affected by 

stocking density all the experimental periods. Similar results were reported by 

Puron et al., (1995) who indicated that there was a linear reduction in feed 

intake of broiler chickens when stocking density increased from 10 to 20 

birds/m
2
. Also, Feddes et al., (2002) showed that feed consumption decreased 

in broiler chickens when stocking density was increased from 14.3 to 23.8 bird 

/m
2
. Tollba et al., (2006) indicated that feed consumption was significantly 

(P<0.01) decreased as stocking densities (8, 12 and 16 birds / m
2
) were 

increased. Al Homidan and Robertson (2007) showed that increasing stocking 

density of Hybro broiler chicken from 10 to 15 bird/m
2
 was associated with a 

significant (P<0.05) decrease in feed consumption by 8.5g/d.  Zuowei et al. 

(2011) stated that the high stocking density treatment (16 males or 18 females 

/m
2
) significantly decreased feed consumption and feed conversion ratio as 

compared with the control group (10 males or 12 females /m2) at 35 d of age.  

 Feed consumption of cocks was not significantly affected by dietary 

silymarin supplementation all experimental periods. Whereas, dietary silymarin 

supplementation significant (P < 0.05) improved feed conversion during all 

experimental periods (Table 3). The results previous in good are in agreement 

with the findings of Tedesco et al. (2004) who reported a 22.29% improvement 

in feed intake, with silymarin phytosome supplementation at 600 mg/Kg of 

body weight. Zahid and Durrani (2007) observed that broilers fed 15 g milk 

thistle (silymarin) /kg diet recorded better feed conversion (2.2) as compared to 

the control group (2.4). Fisinin et al. (2011) reported that adding of silymarin 

decreased feed consumption and enhanced feed conversion of broiler chicken. 

http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#t4
http://ps.fass.org/search?author1=S.+Zuowei&sortspec=date&submit=Submit
http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#t4
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  Feed consumption during 8-16 and 4-16 weeks of age were 

significantly (P<0.05) influenced by interaction between stocking density and 

silymarin level (Table 3). It is clear that stocking density 12 birds /m
2
 and 250 

mg silymarin/Kg diet treatment recorded the best (4.37) feed conversion value 

as compared with the other treatments. 

 Mortality rate of chickens housed at 14 bird /m
2
 were significantly 

higher than those of birds housed at 10 bird /m
2
 (Table 3). Increased mortality 

can be explained by decrease of animal welfare, such as bad air and litter 

quality, poor immune response, and poor feed intake. These results agreed with 

those obtained by Imeada (2000) who indicated that total mortality rate of 

broiler chickens housed at 18 bird/m
2
 were significantly higher than those of 

birds housed at 12 and 15 bird/m
2
. Tollba and El-Nagar (2008) found that 

increasing stocking density (8 to 12 birds / m
2
) of  Dandarawy chicks at 20 wks 

of age had significantly (P<0.05) increased on mortality rate.  Conversely, 

mortality rate decreased with silymarin supplementation levels (250 or 500 mg/ 

Kg diet) compared to the control diet (Table 3). These results are in agreement 

with those of Fisinin  et al. (2011)  who reported the absence of mortality in 

broiler chicken fed the liposomal nanoform of silymarin, so the livestock 

preservation in this group exceeded that in control by 2.86% .  

 Total mortality rate of chickens were not significantly effected by 

interaction between stocking density and dietary silymarin level (Table  3). It 

could be noticed that stocking density of 14 birds /m
2
 without silymarin 

supplementation recorded the highest mortality rate (19.05%). Whereas, 

mortality rate decreased with silymarin supplementation levels at different 

stocking densities of these study. The lowest of mortality rate was recorded by 

stocking density of 12 birds /m
2
 and 500 mg silymarin/Kg diet (5.56%). 

  

Carcass traits 

Averages of carcass yields in male chicks as affected by stocking 

density and dietary supplementation with silymarin and their interactions are 

presented in Table 4. Carcass, dressing, breast and thigh percentage relative to 

pre-slaughter were significantly (P<0.05) decreased while abdominal fat% was 

increased (P<0.05) with increasing stocking density (12 or 14 birds / m
2
). 

These results are coincided with the findings of Dozier et al. (2005) who 

indicated that weight of carcass, breast and thigh decreased in a linear manner 

as stocking density increased. Increasing stocking density from 10 to 13 birds 

/m
2
 has been shown to reduce breast fillet yield relative to BW but breast 

tender and total white meat yields were not affected by stocking density (Bilgili 

and Hess, 1995). Also, Hassanein (2011) found that high stocking density (9 

birds / 0.485 m
2
) had significantly (P<0.05) decreased carcass weight, breast 

weight and thigh weight at 6 weeks of age. On the contrary, carcass, dressing,  

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=carcass+yield
http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#t4
http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#447153_ja
http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#631024_ja
http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#631024_ja
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breast % and thigh percentages relative to pre-slaughter were significantly 

(P<0.05) increased while abdominal fat% was significantly (P<0.05) decreased 

with dietary silymarin supplementation. Similarly, Zahid and Durrani (2007) 

reported that broilers fed different levels of milk thistle (silymarin) had 

significantly higher breast and thigh weights at the level of 15 g/Kg feed. 

Chand et al. (2011) found that milk thistle level at 15 g/Kg feed showed an 

increase of 5.96% in dressing percentage as compared with the control.  
 Interaction between stocking density and dietary silymarin level had no 

significantly effect on all carcass yields of cocks except for breast% at the end 

of experimental period. The best value of breast% was recorded by stocking 

density of 10 birds /m
2
 and 250 mg silymarin/Kg diet (17.41%)  followed by 

10 birds /m
2
 and 500 mg silymarin/Kg diet (17.2%). 

 

Tibia measurements and mineral contents 
 The effect of using different stocking density and dietary silymarin 

level on tibia measurements and its mineral contents are given in Table 5. Data 

obtained indicated that tibia weight, tibia length, tibia calcium% and tibia 

phosphorous% (of ash) were significantly (P≤ 0.05) higher for male chicks 

kept at 10 birds/m
2
, followed by those stocked at 12 birds/m

2
 then male chicks 

stocked at 14 birds/m
2
. The present results are coincided with the findings 

reported by Kestin et al., (1994) they found that high stocking density rates 

lead to reduce growth rate and increased incidence of diseases especially leg 

problems and various types of dermatitis. Martrenchar et al.,( 1997 & 2000) 

reported that high stocking density have been shown to induce poor leg 

condition ,a decrease in locomotion behavior, condition, frequent disturbances 

in growth rate and a high incidence of dermatitis attributable to deteriorating 

litter condition. Kouichi et al., (2007) found that the bone mineral density at the 

proximal epiphysis in the male tibia stoppe increasing at 40
th
 days of age, 

whereas that in the female tibia continued to increase until 100 days of age. 

Also, Abdel-Azeem, (2010) indicated that tibia weight, tibia length, tibia width, 

tibia ash, tibia calcium and tibia phosphorous (% of ash) of quail were 

significantly (P≤ 0.05) higher for quails kept at 77 birds/m
2
, followed by quails 

stocked at 100 birds/m
2
 then quails stocked at 143 birds/m

2
. Whoever, tibia 

measurements and mineral contents were not significantly affected by 

silymarin level supplementation or with interaction between stocking density 

and silymarin level. 
 

Breast and thigh chemical composition 
 Results of chemical composition of breast and thigh of cocks as 

affected by stocking density and dietary supplementation with silymarin         

are illustrated in Table 6. The analysis of variance indicated that there were no  

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=carcass+yield
http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#t4
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significant differences in chemical composition of breast and thigh of cocks 

due to stocking density effect. These results are in agreement with the results 

obtained by Abdel-Azeem (2010) who indicated that there were insignificant 

differences in moisture, dry matter, crude protein, ether extract, ash and 

nitrogen free extract (NFE) percentage of breast, thigh of quails at different 

stocking densities (77, 100 and143bird/m
2
).  On the contrary, crude protein 

percentages of breast was significantly (P<0.05) increased while, ether extract 

percentage of breast and thigh were significantly (P<0.05) decreased with 205 

and 500 mg silymarin/Kg diet as compared with the control group. These 

results agreed with those of Schiavone et al., (2007) who reported that 40 ppm 

and 80 ppm of a sylimarin supplementation reduced lipid content of both breast 

and thigh and increased muscles resistance to oxidative stress. However, 
chemical composition of breast and thigh of cocks were not significantly 

affected by interaction between stocking density and silymarin 

supplementation. 
 

Blood hematological parameters 
 Averages of blood hematological parameters in male chicks as affected 

by stocking density and dietary supplementation with silymarin are given in 

Table 7. Erythrocytes cells, leucocytes cells, heterophils (H) and H/L ratio were 

significantly (P<0.05) increased while, lymphocytes (L) were insignificantly 

decreased with increasing stocking density from 10 to 12 or 14 birds / m2. 

Social environment stress may be responsible for the increase of erythrocytes 

observed in birds housed in highest density. Shini (2003) reported that 

heterophils were raised while, lymphocytes decreased for hens kept in battery 

cages. The alterations in heterophils, lymphocytes cells or H/L ratio suggested 

that hens of different stoking densities had a great effect on the stress response. 

Tollba et al. (2006) found that erythrocytes and leucocytes (Eosinophil, 

basophil and monocyte and heterophils) were increased with the highest 

stocking density (16 birds / m2). Also, they added that a significant raise in 

heterophils cells number, together with a corresponding significant reduction in 

lymphocyte cells number was observed. Also, Tollba and El-Nagar (2008) 

demonstrated that increasing stocking density recorded higher (P<0.05) values 

of erythrocytes and leucocytes as well as heterophils of layers blood, with a 

corresponding lower (P<0.05) values of lymphocytes cells number compared 

to normal density. Leucocytes cells and lymphocytes were significantly 

(P<0.05) decreased while, erythrocytes, heterophils and H/L were not 

significantly affected by silymarin supplementation levels. Fisinin et al. (2011) 

reported that number of leukocytes of broiler chicks was lower with silymarin 

supplementation whereas, number of erythrocytes was greater than in the 

control. Blood hematological parameters in male chicks were not significantly  

http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#t4
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affected by interaction between stocking density and silymarin supplementation. 

Serum globulin value was significantly (P<0.05) decreased while, 

serum total protein, albumin, cholesterol, AST and ALT values were 

insignificantly affected by increasing stocking density from 10 to12 or 14 birds 

/ m
2
, Table 8. The present results are in partial agreemrnt with the findings 

reported by El-sheikh and Nagwa (2006) they reported that the high stocking 

density (10 bird/m
2
)  of broiler chicks led to significant (P ≤0.05) decrease in  

the total protein, albumin, globulin and haemoglobine, while it led to increase 

GOT and values cholesterol during summer season. Whereas, El-Deek and Al-

Harthi, (2004) found that there were no significant impacts of stocking density 

(10, 14 or 18 bird/m
2
) on the plasma cholesterol, AST and ALT values. O¨ 

zbey and Esen (2007) reported that stocking density of rock partridges 

significantly (P < 0.05) decreased blood total protein, whereas it had no 

significant effect on blood AST and ALT (P > 0.05) values. Sekeroglu et al. 

(2011) stated that stocking densiteis (9, 13 and 17 birds m
2
) had significantly 

(P<0.05) influence on total plasma protein content. Serum total protein and 

globulin values were significantly (P<0.05) increased, While, serum AST and 

ALT values were significantly (P<0.05) decreased and serum albumin and 

cholesterol values were not significantly affected with dietary silymarin 

supplementation. These biochemical shifts can be the result of enhanced 

protein synthesis in the liver induced by silymarin, as well as reduced rate of 

albumin destruction and converting it to other proteins, partially to globulin. 

Fisinin  et al. (2011) demonstrated that total protein was increased by 9.4%  

while, cholesterol was decreased by  23.8% in group of broiler chicks fed the 

liposomal nanoform of silymarin than in the control group. Feeding the 

nanosomal form of the flavolignan silycristin supplement contributed to a 

decrease in enzymes activity of ALT and AST by 33.3 and 16.6%, respectively 

which probably reflects hepatoprotective effects of  silymarin (Lutsenko et al, 

2008).  Suchý et al. (2008) reported that feeding broiler on1.0% of Silybum 

marianum seed cakes (contained 2.95% of silymarin) significantly (P < 0.01) 

lowers cholesterol levels on the 43rd day and dietary 0.2% of Silybum 

marianum seed cakes significantly (P < 0.05) lowers cholesterol levels on the 

52rd day when compared with the control group. Also the ALT and AST 

activities were lower (P < 0.01) in both experimental feeding levels on the 

22nd day of the experiment. 

 Only, serum globulin was significant (P<0.05) influenced by 

interaction between stocking density and silymarin level. 
 

Economical efficiency: 

 Results of economical efficiency of cocks as affected by stocking 

densities and dietary supplemented with silymarin are showed in Table 9.  

http://scialert.net/fulltext/?doi=ajpsaj.2011.94.101&org=10#t4
javascript:;
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Increasing stocking density to 12 birds / m
2
 gave the best net revenue and 

economical efficiency % compared with that of 10 or 14 birds / m
2
. The best net 

revenue and economical efficiency were recorded with cocks fed 250 mg 

silymarin /Kg diet and followed byvalues of cocks fed 500 mg silymarin /Kg diet 

as compared with the control group. Regarding the interaction effect, results in 

Table (9) demonstrated that the best economical efficiency value during the whole 

experimental period was obtained with 12 birds / m
2
 and 250 mg dietary silymarin 

level /Kg diet. This may be due to the good performance of this treatment. 

 In conclusion, from the nutritional and physiological points of view it 

could be concluded that increasing stocking density to 12 birds /m
2
 also, the 

use of 250 or 500 mg silymarin /Kg diet improved most productive 

performance and some physiological traits of Inshas cocks. 
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 وبعض الإنتاجً الأداء على ومستوي السٍلمارٌن فً العلٍقه الكثافة تأثٍر

 لدٌوك انشاص المحلٍة الفسٍولوجٍة الصفات

 
صبري موسً محمود موسً

*
، محمد صلاح شعٍب 

**  

*
 يظز –يزكش انجحٕس انشراعٛخ   -قسى رزثٛخ اندٔاخٍ -يعٓد ثحٕس الإَزبج انحٕٛاَٙ

**
 يظز –يزكش انجحٕس انشراعٛخ   -سى رغذٚخ اندٔاخٍق -يعٓد ثحٕس الإَزبج انحٕٛاَٙ

 

هًٛبرٍٚ  فتٙ انُ تبو   أخزٚذ ْذِ اندراسخ ثٓدف دراسخ رأثٛز انكثبفخ ٔيستزٕٖ انستٛ

انغتتذا ٙ نهتتدٕٚل ٔلنتتف نهزن ٛتتا يتتٍ اٜثتتبر انستتهجٛخ  نشٚتتبدح انكثبفتتخ عهتتٙ ا دا  الإَزتتبخٙ 

ُذ  X 2 2عبيهٛتّ   ٔانعت  ان سٕٛنٕخٙ ندٕٚل اَشبص. شًهذ ْذِ اندراسخ ردزثتخ رضتً

طب ز/ و 03،  01،  01ثلاس يسزٕٚبد يٍ انكثبفخ )
1
هًٛبرٍٚ (  ٔثتلاس يستزٕٚبد يتٍ انستٛ

يتٍ  213يهٛدتزاو/كدى عهٛةتخ(. ٔأخزٚتذ ْتذِ اندراستخ عهتٙ عتدد 411أٔ  141)ط ز ، 

ا ٛب ينتٙ  3دٕٚل اَشبص انًحهٛخ عُد عًز  ذ عشتٕ يدًٕعتبد ٔستكُذ فتٙ  9أسبثٛع قستً

ستتى ٔا ق تتبص خًٛعٓتتب  44×  014×  01ل انًعدَٛتتخ انًده ُتتخ ثأثعتتبد اق تتبص يتتٍ ا ستتلا

  يدٓشِ ثغذٚبد طهت يده ُّ ٔ أَجبل ارٕيبرف نهشزة.

ٔقد أظٓتزد انُزتب ح انًزحظتم عهٛٓتب أَتّ كبَتذ ُْتبل  بثتبر ستهجٛخ يعُٕٚتّ كجٛتزح  

(P<0.05)    عهٗ ٔسٌ اندسى انحٙ، ٔانشٚبدح انٕسَٛخ نهدسى، ٔانغتذا  انًستزٓهف )ثبستزثُب

أسبثٛع(، ٔانُسجخ انًئٕٚخ نهذثٛحخ ٔا خشا  انًأكٕنتخ، ٔانُستجخ انًئٕٚتخ نهظتدر ٔان نتذ  3-0

ر  فتٙ ان زتزاد انزدزٚجٛتخ انًنزه تخ. كًتب  قٛبسب ينٙ انٕسٌ قجم انتذث  عُتد سٚتبدح كثبفتخ ان ٛتٕ

طب ز/ و 03اندٕٚل انًزثبح  فٙ أق بص ساد يعدل َ ٕق 
1
ر يعُٕٚب  انًتز ثتبِ  عٍ رهتف ان ٛتٕ

طب ز/ و 01فٙ أق بص 
1

. كًب سادد انُسجخ انًئٕٚخ نكم يٍ دٍْ انج ٍ ٔخلاٚتب كتزاد انتدو 

ٍ ٔكزٚتتبد انتتدو انجٛضتتب   انحًتتزا  ٔانجٛضتتب  ٔكزٚتتبد انتتدو انجٛضتتب  انًحججتتخ ٔانُستتجخ ثتتٛ

ر طتب ز/ و 03أ 01انًتز ثتبِ ثأق تبص  ثٓتب  انًحججخ ٔانهًٛ بٔٚتخ ٔلنتف نه ٛتٕ
1

. ٔكتذنف ساد 

طتب ز/ و 01 ثعتدد يعُٕٚب ٔسٌ ٔطٕل ٔكبنسٕٛو ٔفس ٕر ع بو انزجٛتب فتٙ انتذكٕر انًزثتبح
1
 

طب ز/ و 01ٔرلاْب 
 1 

طب ز/ و 03يةبرَخ ثبنًعبيهخ 
1
د اخزلافتبد يعُٕٚتخ  . ظ  عتدو ٔختٕ نتٕ

نكًٛتتبٔ٘ نظتتدر ٔفنتتذ انتتدٕٚل ثشٚتتبدح فتتٙ يعتتدل انك تتب ح انزحٕٚهٛتتخ نهغتتذا  ٔكتتذنف انزحهٛتتم ا

 انكثبفخ انًنزه خ نه ٕٛر. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Zuowei%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
http://www.ncbi.nlm.nih.gov/pubmed?term=Yan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
http://www.ncbi.nlm.nih.gov/pubmed?term=Yuan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
http://www.ncbi.nlm.nih.gov/pubmed?term=Song%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
http://www.ncbi.nlm.nih.gov/pubmed?term=Guo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21673155
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يتتع يستتزٕٚبد  (P<0.05)يعُٕٚتتب رحستتٍ ٔسٌ اندستتى ٔانشٚتتبدح انٕسَٛتتخ ) بنجتتب(   

هًٛبرٍٚ ثبنعهٛةتتخ يةبرَتتخ يتتع انعهٛةتتخ انكُزتتزٔل.  كًتتب رحستتٍ يعتتدل انزحٕٚتتم انغتتذا ٙ انستتٛ

هًٛبرٍٚ نهغتيع يضتبفخ  يعُٕٚبٔاَن ض يعدل انُ ٕق  ذا  أثُتب  كتم ان زتزاد انزدزٚجٛتخ. انستٛ

كتتلا يتتٍ انُستتجخ انًئٕٚتتخ نهذثٛحتتخ، ٔانُستتجخ انًئٕٚتتخ ن ختتشا    (P<0.05)ٔسادد يعُٕٚتتب 

زو نهظتدر ٔان نتذ انًأكٕنخ، ٔانُستجخ انًئٕٚتخ  سٌ قجتم انتذث  ٔكتذنف َستجخ ستٛ قٛبستب ينتٙ انتٕ

نٍٛ ثًُٛتب َةتض  جخ انًئٕٚتخ نكتم كتم يتٍ انُست  (P<0.05)يعُٕٚتب انجزٔرٍٛ انكهٙ ٔاندهٕثٛتٕ

زو  يٍ دٍْ انتج ٍ َٔستجخ دْتٍ انظتدر ٔان نتذ ٔعتدد خلاٚتب انتدو انجٛضتب  ٔانهً بٔٚتخ ٔستٛ

زو يَتشٚى اندهٕربيٛتف ثٛزٔفٛتذ رتزاَ   يَشٚى اندهٕربيٛف أٔكسبنٕأسزٛف رتزاَ  ايُٛٛتش ٔستٛ

هًٛبرٍٚ نهغتتذا  )  يهٛدتتزاو/كدى عهٛةتتخ( عُتتد انًةبرَتتخ  411ايُٛٛتتش ٔلنتتف يتتع يضتتبفخ  انستتٛ

 عّ انكُززٔل.ثًدًٕ

أستتجٕو ٔانشٚتتبدح  05كتتم يتتٍ ٔسٌ اندستتى عُتتد عًتتز   (P<0.05)يعُٕٚتتب  رتتأثز 

أستجٕو يتٍ  05-3،  05-0أسجٕو  ٔانغذا  انًستزٓهف يتٍ  05-3،  0-3انٕسَٛخ يٍ عًز 

ق يتع  هًٛبرٍٚ . ٔقتد اَن ضتذ َستجخ انُ تٕ ر  ٔيضتبفخ انستٛ ٍ كثبفتخ ان ٛتٕ انعًز ثبنزداخم ثتٛ

سجخ انكثبفبد انًنزه خ فٙ ْذِ اندراسخ. ثًُٛتب نتى ٚزتأثز يعُٕٚتب كتم يسزٕٚبد انسٛهًٛبرٍٚ ثبنُ

يتتٍ يةتتبٚٛ  انزجٛتتب ٔانًحزٕٚتتبد انًعدَٛتتخ نٓتتب ٔكتتذنف انززكٛتتت انكًٛتتبٔ٘ نهظتتدر ٔان نتتذ 

 نهدٕٚل َزٛدخ انزداخم ثٍٛ انكثبفخ  ٔ انسٛهًٛبرٍٚ.

 ٔقد ٔختد أٌ أفضتم طتبفٙ يٚتزاد ٔأفضتم َستجخ ك تب ح اقزظتبدٚخ كبَتذ يتع سٚتبدح 

ٔكتذنف ٔختد أفضتم طتبفٙ 1طتب ز/ و 01،03يةبرَخ يع  1طب ز/ و 01كثبفخ ان ٕٛر ينٙ 

هًٛبرٍٚ /كدتى  141اٚزاد ٔأفضم َسجخ ك ب ح اقزظبدٚخ يع اندٕٚل انًغذاح عهٙ  يهٛدزاو ستٛ

هًٛبرٍٚ /كدتى عهٛةتخ عُتد انًةبرَتخ ثعهٛةتخ  411عهٛةخ ٔٚهٛٓب رهتف انًغتذاح عهتٙ  يهٛدتزاو ستٛ

 انكُززٔل.

ة  ر انتتٙ رالتوصييٍ يتتتع  1طتتتب ز/ و 01ٕضتتت  َزتتب ح ْتتتذِ اندراستتخ اٌ سٚتتتبدح كثبفتتخ ان ٛتتتٕ

هًٛبرٍٚ/كدى عهٛةتتتخ اد٘ انتتتٙ رحستتتٍ يع تتتى انظتتت بد  411أٔ  141اضتتتبفخ يهٛدتتتزاو ستتتٛ

 انًحهٗ. الإَزبخٛخ ٔان سٕٛنٕخٛخ ندٕٚل اَشبص
 

 

 

 

 

 


