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Abstract: Productive performance, humoral, cell-mediated immunities and phagocytic 

ability were examined in naked neck (Nana) and normally feathered (nana) genotypes got 

from different maternal lines (Brown and White Hy-line breeder hens). Cell-mediated 

immunity was examined by Phytohemagglutinin-P (PHA-P) assay at 30 wk of age. At 32 

and 34 wk of age, 20 birds from each genotype within dam line were injected by sheep red 

blood cells (SRBCs), and blood samples were collected at 7 and 14 d post-primary and 

secondry injection (PPI and PSI, respectively). Phagocytic ability was measured by carbon 

clearance assay at 35 of age. Regarding adaptability, comb and wattle lengths were 

significantly increased by the naked neck gene allowing for increasing heat dissipation. In 

the absence of interaction, the presence of Na gene significantly increased egg number 

compared to normal feathered counterparts. Also, the naked neck hens had larger egg 

weight. With respect to immunocompetence parameters, the results showed that the naked 

neck genotype had significantly (P < 0.05) higher total antibody titers to SRBCs than its 

nana counterparts. In both dam lines, the naked neck genotype had significantly faster 

carbon clearance ability than the nana sibs. 
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INTRODUCTION 

The immune system of poultry is a 

complex network of different cell types and 

soluble factors that give rise to an effective 

response to pathogenic challenges. Proper 

and efficient function of the immune 

system is directly associated with poultry 

production, reproduction and health (Chao 

and Lee, 2001). The phagocytic ability and 

cell-mediated and humoral immunities 

combine to provide birds with a complete 

spectrum of resistance processes. To 

enhance the efficiency of their immune 

systems, several lines of chickens have 

been selected divergently against specific 

antigens (Steadham and Lamont, 1993; 

Sarker et al., 1999a, b). These selection 

processes must affect the major functions  

 

of the immune system, which leads to 

changes in the selected and correlated 

traits, resulting in differences in the 

immune responses among the selected 

lines. Major genes are believed not only 

responsible of adaptability to the tropical 

climate, but also resistance to diseases.  

In Egyptian local Sharkasi, Abdel-

Rahman (1998) detected an increase in 

body weight for naked neck genotypes 

(NaNa or Nana) over normal (nana) at 

hatch and 4 weeks of age, but the 

differences were insignificant. Body weight 

at 15 weeks of age was heavier for naked 

neck birds (Nana) compared to normal 

(nana) birds (Younis et al. 1998). Alvarez 
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et al. (2002a) reported that the NaNa and 

Nana hens had better growth rate (P<0.05) 

than nana ones. Singh et al. (2001) reported 

that there were significant differences for 

weight gain and feed intake between Nana 

and nana genotypes from 4 to 8 weeks of 

age. The same trend was observed for 

weight gain trait, but for feed intake trait, 

the differences were not significant. In the 

same trend, Galal and Fathi (2001) showed 

that the naked neck gene was associated 

with higher feed consumption compared to 

fully feather, one-concerning the term of 

feed conversion ratio, they added that the 

Na allele had a better affect on feed 

conversion ratio, where the Nana genotype 

had significantly better feed conversion 

ratio as compared to nana one.  

Significantly higher cell-mediated 

immune (CMI) estimate was observed in 

NaNa and Nana broilers as compared to 

nana ones (Patra et al., 2004). Martin et al. 

(1989) and Haunshi (1999) reported that 

the naked neck and frizzle genes did not 

significantly affect CMI immunity response 

to Concanavalin A (Con-A). Inversely, 

Alvarez et al. (2002b) found that the 

heterozygous naked neck genotype had a 

better cellular and humoral response than 

their normally feathered (nana) and 

homozygous naked neck genotypes. Also, 

Alvarez et al. (2003) showed that the Nana 

chickens are most resistant to Salmonella 

Gallinarum (SG) infection and is the best 

responder to vaccination with SG antigens 

compared to NaNa and nana sibs. El-Safty 

et al. (2006) observed that the Nana hens 

had a significantly greater dermal swelling 

response to phytohemagglutinin-P (PHA-P) 

compared to normally feathered ones. 

Introduction of major genes of tropical 

interest to, overcome the heat stress in hot 

climates and to improve the production, 

which will have an impact on innate 

immunity, thereby affecting the immune 

competence of chicken (Dorny et al., 

2005). However, contradictory information 

is available with respect to influence of Na 

gene on immunity (Haunshi et al., 2002; 

Kaufman, 2008). Therefore, the present 

study was conducted to evaluate the effect 

of Na gene on immune response parameters 

of got from different maternal lines. 

 

MATERIALS AND METHODS 

Genetic Flock and Management: 

This experiment was carried out at 

Poultry Breeding farm, Poultry Production 

Department, Faculty of Agriculture, Ain 

Shams University. A total of 200 hens aged 

25 weeks of age (50 Brown-Nana, 50 

Brown-nana, 50 White-Nana and 50 White-

nana) were taken from F1 of the crossing 

between heterozygous naked neck (Nana) 

males and both Brown and White normally 

feathered Hy-line (nana) females. All hens 

were housed in batteries with single cages 

and fed diet with 18% crude protein. Birds 

were subjected to 16L: 8D lighting regime 

with free access feed and water. 

Temperatures of house birds were 

fluctuated between 29.4 to 32.5°C during 

the experiment period. 

 

 

Productive Parameters: 

Body weights, comb and wattle 

lengths were individually recorded for each 

genotype within maternal line. The feed 

consumption was measured from 30 to 40 

weeks of age. Also, feed conversion ratio 

was calculated. Also, egg number and egg 

weight were recorded within each genotype 

through the experimental period. 

Immunocompetence Measurements: 

Phytohemagglutinin injection (In vivo 

cell-mediated immunity assay) 

 Response induced in vivo by 

mitogen was evaluated by injection of 

phytohemagglutinin-P (PHA-P) into the toe 

web between the second and the third digits 

of chicks. Ten birds from each genotype 
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within strain, at 30 weeks of age were used. 

Each chick was intradermally injected in 

the toe web of the left foot with 100*g 

phytohemagglutinin-P (Sigma Chemical 

Co., St. Louis, MO 63178) in 0.1 ml of 

sterile saline measured with a constant 

tension caliper before injection and at 24, 

48 and 72 hr after PHA-P injection. The toe 

web swelling was calculated as the 

difference between the thickness of the toe 

web before and after injection.  

 Antibody response against sheep red 

blood cells (SRBCs) 

 Sheep red blood cells (SRBCs) were 

used as T-dependent antigens to quantify the 

antibody response. Twenty chicks from each 

genotype were injected intramuscular with 

SRBC (3% suspension in PBS, 1 ml/male) at 

32 weeks of age followed by a booster 

injection of SRBC suspension at 34 weeks 

(after 14 days of the first injection). Blood 

samples were collected at 7 and 14 days after 

the first injection and again at 7 and 14 days 

post booster. The plasma from each sample 

was collected; heat inactivated at 56°C for 30 

min and then analyzed for total, 

mercaptoethanol-sensitive (MES) and 

mercaptoethanol-resistant IgG anti-SRBC 

antibodies as described by (Yamamoto and 

Glick, 1982). Briefly, 50 µL of plasma was 

added in an equal amount of PBS in the first 

column of a 96-well V-shaped bottom plate, 

and the solution was incubated for 30 min at 

37°C. A serial dilution was then made (1:2) 

and 50 µL of 2% SRBC suspension was 

added to each well. Total antibody titers were 

then red after 30 min. of incubation at 37°C. 

The well immediately preceding a well with 

a distinct SRBC button was considered as the 

endpoint titer for agglutination. For MES 

(IgM) response, 50 µL of 0.01 M 

mercaptoethanol in PBC was used instead of 

PBS alone, followed by the aforementioned 

procedure. The difference between the total 

and the IgG response was considered to be 

equal to the IgM antibody level. 

Carbon clearance (mononuclear 

phagocytic system function assay) 

 The phagocytic ability of chicks was 

determined by the carbon clearance assay 

(CCA) based on the method of Cheng and 

Lamont (1988) and modified by Fathi et al. 

(2003). Briefly, the supernatant fraction of 

Black India ink (Design/Hggins, 4415, 

Sanford, Bellwood, Illinios 60104) was 

obtained through centrifugation (5000 rpm 

for 30 min). At 35 weeks of age, 5 birds from 

each genotype within dam line were injected 

with ink at the rate of 1 ml/kg body weight 

into the left wing vein. The blood samples at 

0, 3 and 15 min after ink-injection were taken 

from the opposite wing and immediately 

transferred into 2 ml of 1% sodium citrate. 

The samples were then centrifuged at 5000 

rpm for 4 min. The relative amount of carbon 

particles remaining in the supernatant was 

measured spectrophotometerically at a wave 

length of 640 nm using samples at zero min 

as the zero value. 

Statistical Analysis 

Data were subjected to a two-way 

analysis of variance with strain and dame 

line effects using the General Linear Model 

(GLM) procedure of SAS User's Guide 

(2001). 

 

RESULTS AND DISCUSSION 

Productive Parameters: 

Productive performance of naked neck and 

normal feathered genotypes got from 

different maternal lines is summarized in 

Table (1). The body weight of laying hens 

did not significantly affected by naked  

 

 

neck, maternal line and their interaction. 

Regarding adaptability, comb and wattle 

lengths were significantly increased by the 

naked neck gene allowing for increasing heat 

dissipation. Similar results were obtained by 

Chen et al. (2004) and Bordas et al. (1980). 

With respect to strain effect, it could be 
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noticed that the White strain had significantly 

taller comb and widest wattle compared to 

Brown one. The comb and wattle lengths 

were significantly affected by interaction 

between naked neck gene and maternal line. 

The last result could be attributed to the 

effect of naked neck gene on comb and 

wattle length which is more pronounced in 

Brown strain rather than White one. In the 

absence of interaction, the presence of Na 

gene significantly increased egg number 

compared to normally feathered counterparts. 

Also, the naked neck hens had a larger egg 

weight. Similar results were obtained by 

Chen et al. (2002).  

Regarding feed efficiency, heterozygous 

naked neck hens exhibited the highest feed 

intake and the feed efficiency ratio tended 

to be better with no significant differences 

between the genotypes. Under high 

ambient temperature, Galal and Fathi 

(2001) concluded that the naked neck gene 

was associated with higher feed 

consumption compared to fully feather one. 

Concerning the term of feed conversion 

ratio, the same authors found that the Na 

allele had a better effect on feed conversion 

ratio, where the Nana genotype had 

significantly better fed conversion ratio as 

compared to nana one. Also, Alvarez et al. 

(2002a) found that the feed conversion 

ratio was 2.42 in nana, 1.84 in Nana and 

1.92 for NaNa hens under moderate 

ambient temperature. Under the high 

ambient temperature (34°C), Jianxia (2002) 

reported that male broilers with frizzle and 

naked neck genes increased feed intake by 

6.0% in average when compared to the 

normally feathered broilers. With respect to 

strain effect, it could be noticed that the 

Brown strain consumed significantly higher 

feed compared to White one. Conversely, 

the White strain had a better feed 

conversion ratio compared to Brown one. 

 

Table 1: Productive performance of naked neck and normal feathered genotypes got from 

different maternal lines. 

 

Body 

weight 

(g) 

Comb 

length 

(cm) 

Wattle 

length 

(cm) 

Egg 

number 

Egg 

mass (g) 

Egg 

weight 

(g) 

Feed 

consumption 

(g) 

Feed 

conversion 

ratio 

Genotype (G)        

Nana 1582..9 5.08 3.01 67.50 4165.65 61.71 9312.46 2.24 

nana 1553.5 4.70 2.58 65.39 3967.41 60.69 9064.85 2.29 

SEM 90.21 0.89 0.54 1.25 88.95 1.22 92.45 0.11 

Prob. NS * * ** ** * ** NS 

Strain (S)        

Brown 1836.4 3.49 2.51 66.19 4091.12 61.80 9405.41 2.30 

White 1300.0 6.30 3.07 66.70 4041.94 60.60 8971.90 2.22 

SEM 88.56 1.12 0.61 1.33 90.42 1.50 98.45 0.13 

Prob. ** ** ** NS NS * ** * 

G*S         

Brown-

Nana 
1854.6 3.85 2.91 67.85 4229.77 62.34 9601.58 2.27 

Brown-

nana 
1818.2 3.13 2.12 64.53 3952.46 61.25 9209.24 2.33 

White-

Nana 
1311.2 6.32 3.10 67.15 4101.52 61.08 9023.35 2.20 

White-

nana 
1288.8 6.28 3.04 66.24 3982.35 60.12 8920.46 2.24 

SEM 92.17 1.10 0.69 2.10 92.15 1.22 94.36 0.14 

Prob. NS * * * * NS NS NS 
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Immunocompetence Parameters: 

Cell –mediated immunity 

Genetic control of cell-mediated 

immunity in chickens has been 

demonstrated (Cheng and Lamont, 1988; 

Sarker et al., 1999a,b). 

Phytohemagglutinin-P, T-cell mitogen, 

induce a proliferation in T-lymphocytes. 

Injection of PHA-P at selected site in 

chickens can be considered as an inducer of 

localized T-lymphoproliferative response 

(Cheema et al., 2003). This response was 

measured at 24, 48 and 72hrs post PHA-P 

injection into the toe web, and is reported 

in Table (2) and is illustrated in Figure (1). 

It could be speculated that the naked neck 

genotypes had a significantly hyper 

responder to PHA-P injection compared to 

normally feathered counterparts. Similar 

results were obtained by Fathi et al. (2005) 

and El-Safty et al. (2006). Also, Patra et al. 

(2004) reported that significantly higher 

cell-mediated immunity (CMI) estimates 

were observed in Nana and NaNa 

genotypes compared to nana counterparts. 

Galal (2008) found that the presence of Na 

gene in a double state significantly 

increased dermal swelling response to 

phytohemagglutinin-P (PHA-P) injection 

compared to nana counterparts. The Nana 

genotype was intermediated in the most 

cases. There was a good indication that 

cell-mediated immunity plays an important 

role in controlling and clearing intracellular 

bacterium (Kougt et al., 1994, 1995). Also, 

selection on cellular responsiveness might 

add to enhancement of resistance to 

coccidiosis (Parmentier et al., 2001). 

Therefore, the naked neck birds may be 

more resistance to coccidiosis than that of 

normally feathered ones. With respect to 

strain effect, our result showed that the 

White strain had a hyper responder to 

PHA-P injection at 48 hr compared to 

Brown ones. The interaction between 

genotype and strain did not significantly 

affect cell-mediated immunity of chicken. 

 

Table 2: Toe-web swelling (difference) of naked neck and normal feathered genotypes got 

from different maternal lines 

 Time (hr) 

 24 48 72 

Genotype (G)    

Nana 0.497 0.331 0.064 

nana 0.406 0.144 0.034 

SEM 0.032 0.021 0.002 

Prob. * ** * 

Strain (S)    

Brown 0.452 0.197 0.064 

White 0.451 0.278 0.034 

SEM 0.015 0.011 0.010 

Prob. NS ** * 

G*S    

Brown-Nana 0.510 0.289 0.085 

Brown-nana 0.393 0.104 0.043 

White-Nana 0.483 0.372 0.043 

White-nana 0.418 0.183 0.024 

SEM 0.013 0.011 0.008 

Prob. NS NS NS 

24 = 24 hr post PHA-P injection  48 = 48 hr post PHA-P injection 

72 = 24 hr post PHA-P injection 

* P < 0.05 ** P < 0.01  NS = non-significance 
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Fig. 1: Toe-web swelling (mm) of naked neck and normal feathered genotypes got from 

different maternal lines. 

Humoral Immunity: 

Total anti-SRBCs antibody 

Genetic variation in the immune 

system has been well established in the 

chicken. One of the model systems used for 

genetic analysis of humoral immune 

response is the SRBC anti-body response. 

Sheep red blood cells (SRBCs) have been 

chosen in this study as antigen because they 

are natural multi–determinant, non-

pathogenic antigen and chicken 

phagocytosis of SRBCs opsonied with FC 

receptor for lysis and stimulate T-cell 

dependant response (Saxena et al., 1997).  

Data illustrated  in Table (3) and 

Figure (2)  showed that the Nana genotype 

recorded highly total anti-SRBCs antibody 

titer at 7 days post primary injection 

compared to nana ones. There was no 

significant difference between genotypes at 

14 days post primary SRBCs-injection. 

Regarding to secondary immune response, 

it could be speculated that the Nana 

genotype showed highly significant total 

anti-SRBCs antibody titer at both 7 and 14 

days post secondary injection compared to 

nana ones. The last result could be indicate 

that the Nana genotype had a better 

immunological memory than that of nana 

ones and the two types of responses may be 

under different genetic control. Boa-

Amponsem et al. (1999) concluded that 

immunological memory may be influence 

by genetic selection. The present result also 

may indicate that the Nana genotype was 

more resistant to parasites and viruses 

diseases. Lines of chickens selected for 

their ability to produce high antibody to 

SRBC exhibited higher antibody to 

Newcastle disease virus, more resist to 

Mycoplasma gallisepticum (van der Zijpp 

et al., 1983) and low mortality rate when 

they were exposed to Marek's disease virus 

(Pinard et al., 1993) compared to chicken 

lines that produced low antibody. 

Therefore, disease resistance may be 

indirectly improved by selection for 

immune parameters. The higher secondary 

immune response in Nana genotype might 

positively affect the effectiveness of 

vaccination. Parmentier et al. (1996) found 

that a line of chicken selected for humoral 

response to SRBC antigen responded better 

to vaccination with viral antigens than a 

line selected in the opposite direction. In 

the absence of interaction, the presented 

result showed that the White strain had 

significantly higher total anti-SRBCs 

antibody titer at 7 days post primary 

injection compared to Brown ones. Similar 

trend was noticed at 7 days post secondary 

SRBCs injection. With respect to 

interaction between genotype and dam line, 
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it could be noticed that the total anti-

SRBCs antibody titer measured at all times 

were significantly affected by interaction 

between Na gene and dam line. This result 

could be attributed to the effect of Na gene 

on the total anti-SRBCs antibody titer was 

more pronounced in Brown strain rather 

than White ones. 

Immunoglobulin (M & G): 

Data presented in Tables (4&5) and 

Figures (3&4) showed the effect of genotype, 

strain and their interaction on the 

immunoglobulins M and G. In accordance to 

immunoglobulin-M, the present result 

observed that the Nana genotype gave 

significantly higher IgM titer compared to 

nana at all times. The immunoglobulin-M 

measured at 7 and 14 days post primary 

injection of White strain was significantly 

higher than that of Brown ones. Similar trend 

was noticed at 7 days post secondary 

injection. Regarding to interaction between 

strain and genotype, it could be noticed that 

the immunoglobulin-M was significantly 

affected by interaction between strain and 

genotype. The last result indicated that the 

effect of Na gene on immunoglobulin 

response was more pronounced in Brown 

strain rather than White ones. With respect to 

immunoglobulin-G, it could be noted that the 

immunoglobulin-G titer measured at all times 

did not significantly affected by genotype. 

Inversely, there was significant difference 

between strains at all times, except of at 7 

days post primary injection. The White strain 

showed significantly higher IgG titer at 14 

days post primary injection and 7 days post 

secondary injection. 

 

Table 3: Total anti-SRBCs antibody of naked neck and normal feathered genotypes got 

from different maternal lines 

 Primary antibody response  Secondary antibody response 

 7PPI 14PPI  7PSI 14PSI 

Genotype (G)      

Nana 5.75 3.82  6.88 3.99 

nana 5.21 3.57  6.28 3.30 

SEM 0.18 0.21  0.14 0.11 

Prob. * NS  * ** 

Strain (S)      

Brown 5.24 3.33  6.17 3.60 

White 5.71 4.06  6.99 3.69 

SEM 0.13 0.16  0.18 0.12 

Prob. NS *  * NS 

G*S      

Brown-Nana 5.67 3.52  6.63 4.10 

Brown-nana 4.81 3.14  5.71 3.10 

White-Nana 5.82 4.12  7.13 3.87 

White-nana 5.60 4.00  6.85 3.50 

SEM 0.12 0.11  0.10 0.14 

Prob. * *  * * 

7PPI = 7 day post primary SRBCs injection  14PPI = 14 day post primary SRBCs injection 

7PSI = 7 day post secondary SRBCs injection 14PSI = 14 day post secondary SRBCs injection 

* P< 0.05   ** P< 0.01  NS= non-significance  
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Fig. 2: Total anti-SRBCs antibody of naked neck and normal feathered chicken got from 

different maternal lines. 

7PPI = 7 day post primary SRBCs injection  14PPI = 14 day post primary SRBCs injection 

7PSI = 7 day post secondary SRBCs injection 14PSI = 14 day post secondary SRBCs injection 

 

Opposite trend was noticed at 14 days 

post secondary injection. Okada and 

Yamamoto (1987) demonstrated that the high 

immunoglobulin-G (IgG) level was 

associated with high antibody response to 

SRBC and lipopolysaccharides. Also, Martin 

et al. (1989) reported that IgG level was 

higher for high antibody level than low 

antibody level. The interaction between strain 

and genotype did not significantly effect on 

IgG titer measured at all times, except of at 

14 days post secondary injection. 

Phagocytic Ability: 

Several researchers have reported that 

phagocytic activity of chickens is genetically 

regulated (Lamont, 1986; Cheng and 

Lamont, 1988; Qureshi and Miller, 1991; 

Qureshi and Taylor, 1993). Studies with 

MHC B-congenic White Leghorn chicken 

lines have shown that certain chicken 

macrophage functions, such as phagocytosis, 

intracytoplasmic bacterial killing, and blood 

monocyte chemotaxis are influenced by 

allelic differences of B-congenic chickens 

(Qureshi et al., 1986, 1988).  

The defensive functions of 

phagocytosis come into effect immediately 

upon the invasion by the foreign materials, 

whereas the T cells needs time to be 

stimulated and proliferate before they 

respond to the invasion (Lamont, 1986). 

The Phagocytic activity was measured by 

injection of India ink into the birds for all 

genetic lines and comparing their ability to 

clear the injected carbon from circulating 

over a period of time. This was 

accomplished by obtaining optical density 

of the plasma samples collected at zero and 

after 3 and 15 min of ink injection. An 

increase in the percentage of optical density 

(OD) value would be indicative of more 

carbon present in the sample at the time of 

quantification. Data presented in Figure (5) 

showed that the naked neck birds had 

significantly lower levels of carbon in their 

blood circulation as compared to normally 

feathered genotype. These result indicated 

that the mononuclear phagocytic index for 

naked neck birds was more efficient than 

those for normally feathered genotype. The 

last results may be indicated that the birds 

carrying the Na gene had more resistance 

for bacterial, viral and parasitic infections. 

Qureshi et al. (2000) reported that birds 

with higher macrophage phagocytic 
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potential and nitrite production could be 

protected against bacterial, viral, and 

parasitic infections. Cheng and Lamont 

(1988) suggested that phagocytosis may be 

under the influence of B complex. Under 

Egyptian environmental conditions, Nazmi 

(2006) found that the Nana genotype had 

significantly lower levels of carbon in their 

circulation as compared to nana genotype. 

Conversely, Haunshi et al. (2002) did not 

detect a difference between naked neck and 

normally feathered genotypes for 

phagocytic ability. 

 

Table 4: Immunoglobulin-M (IgM) of naked neck and normal feathered genotypes got 

from different maternal lines. 

 Primary antibody response  Secondary antibody response 

 7PPI 14PPI  7PSI 14PSI 

Genotype (G)      

Nana 3.36 2.14  3.46 2.29 

nana 2.63 1.93  2.95 1.61 

SEM 0.112 0.113  0.108 0.106 

Prob. ** **  ** ** 

Strain (S)      

Brown 2.63 1.98  3.20 1.56 

White 3.36 2.09  3.22 2.34 

SEM 0.103 0.112  0.105 0.114 

Prob. ** **  NS ** 

G*S      

Brown-Nana 3.10 2.10  3.61 2.00 

Brown-nana 2.15 1.85  2.78 1.12 

White-Nana 3.62 2.17  3.31 2.57 

White-nana 3.10 2.00  3.12 2.10 

SEM 0.100 0.091  0.014 0.012 

Prob. ** *  * * 

7PPI = 7 day post primary SRBCs injection  14PPI = 14 day post primary SRBCs injection 

7PSI = 7 day post secondary SRBCs injection 14PSI = 14 day post secondary SRBCs injection 

* P< 0.05   ** P< 0.01  NS= non-significance  
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Fig. 3: Immunoglobulin-M of naked neck and normal feathered chicken got from different 

maternal lines. 
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Table 5: Immunoglobulin-G (IgG) of naked neck and normal feathered genotypes got from 

different maternal lines. 

 Primary antibody response  Secondary antibody response 

 7PPI 14PPI  7PSI 14PSI 

Genotype (G)      

Nana 2.39 1.69  3.42 1.70 

nana 2.58 1.65  3.33 1.69 

SEM 0.131 0.121  0.110 0.010 

Prob. NS NS  NS NS 

Strain (S)      

Brown 2.62 1.36  2.98 2.04 

White 2.36 1.98  3.78 1.35 

SEM 0.120 0.115  0.130 0.142 

Prob. NS *  ** ** 

G*S      

Brown-Nana 2.57 1.42  3.02 2.10 

Brown-nana 2.66 1.29  2.93 1.98 

White-Nana 2.20 1.95  3.82 1.30 

White-nana 2.50 2.00  3.73 1.40 

SEM 0.105 0.112  0.121 0.123 

Prob. NS NS  NS * 

7PPI = 7 day post primary SRBCs injection  14PPI = 14 day post primary SRBCs injection 

7PSI = 7 day post secondary SRBCs injection 14PSI = 14 day post secondary SRBCs injection 

* P< 0.05   ** P< 0.01  NS= non-significance  
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Fig. 4: Immunoglobulin-G of naked neck and normal feathered chicken got from different 

maternal lines. 
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Fig.5: Phagocytic ability of naked neck and normal feathered genotypes got from different 

maternal lines. 
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 الملخص العربي

األداء اإلنتاجى ومقاييس المقذرة المناعيت للطيىر عاريت الرقبت وطبيعيت الترييش الناتجت من خطىط 

امهاث مختلفت 

 1محمود يوسف محروس – 2كامل ابراهيم – 1احمذ جالل السيذ

 1انقبهزة يصز– خبيعت عيٍ شًض – كهيت انشراعت – قظى إَخبج انذواخٍ 

 2يصز– انقبهزة – يعهذ بحىد اإلَخبج انحيىاًَ 

حى دراطت االداء االَخبخً و انًُبعت انًُظببت وانًُبعت انخهىيت وانًقذرة االنخهبييت نهذخبج عبري انزقبت 
 30حى قيبص انًُبعت انخهىيت عُذ عًز . (انهبي اليٍ انبًُ واالبيض)وعبيعً انخزييش انُبحح يٍ خغىط ايهبث يخخهفت 

 عبئز يٍ كم حزكيب وراثً داخم كم خظ ايً 20 اطبىع حى أخذ 34 و 32عُذ عًز . PHA-Pاطبىع بأطخخذاو يبدة 
حى .  يىو يٍ انحقُت االونً وكذنك بعذ انحقُت انثبَيت14 و 7وحقُج بكزاث دو انغُى انحًزاء، وأخذث عيُبث انذو بعذ 

ببنُظبت نألقهًت فقذ شىهذ أٌ عىل انعزف .  أطبىع يٍ انعًز35قيبص انًقذرة االنخهبييت بأطخخذاو انحبز انصيًُ عُذ 
بغض انُظز . وانذانيبث يشداد فً وخىد انعبيم انًظئىل عٍ عزي انزقبت يًب يصبحبه سيبدة فً يعذل انفقذ انحزاري

. عٍ َىع االيهبث فأٌ وخىد انعبيم انىراثً عزي انزقبت يؤدي انً سيبدة عذد انبيض انُبحح وايضب سيبدة حدى انبيضت
ببنُظبت نهًقذرة انًُبعيت فقذ اوضحج انُخبئح اٌ انغيىر انحبيهت نهعبيم انىراثً عزي انزقبت اَخدج اخظبو يُبعيت ضذ 

انغيىر عبريت انزقبت انُبحدت يٍ كال انخغيٍ االيييٍ نهب . كزاث دو انغُى انحًزاء اعهً يٍ َظيزحهب عبيعيت انخزييش
. يقذرة انخهبييت اعهً يٍ َظيزحهب عبيعيت انخزييش

 


