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ABSTRACT 
 

The low fertility of local chicken breeds is a major issue in backyard poultry system. The fertility rate 

varies among different males due to their difference in semen quality. The objective of the present study 

was to evaluate the effect of plumage color and body weight on the semen quality of Naked Neck 

chicken. The Naked Neck males (n=18) vary in three plumage colors (black=6, brown=6, white=6) and 

each color contains two body weight sub groups (heavy= >1600gm n=3 and light= <1600 gm n=3) were 

used in this study. The semen was collected and accessed individually for volume, pH, concentration, 

motility, livability and morphological defect. Black plumage color contained significantly more semen 

volume than brown color. The heavy body weight group (heavy= >1600 gm) contained significantly more 

semen volume (0.21±0.02 ml) and sperm concentration (1.88±0.06×10
9 

ml) than the lightweight group 

(light= <1600 gm). So, black plumage color roosters of can be use to enhance fertility rate of naked neck 

chickens.  
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INTRODUCTION 
 

In spite of the highly developed commercial poultry 

system, backyard poultry system still occupies a 

significant position in Pakistan. The local native breeds are 

favored because of their adaptability, resistance and 

production of organic meat and eggs. Naked neck chickens 

have same protein requirement like other feather chickens 

(Daulat et al., 2015). The Naked Neck is a major native 

chicken breed which has high egg production, egg weight 

(44.86g), egg length (7.03mm), yolk weight (14.57mm), 

shell weight (4.29mm) and yolk height (3.29mm) (Adedeji 

et al., 2015) capacity with a higher heat tolerance than 

other native breeds. The Naked Neck chickens have 

problems of low fertility and hatchability than other native 

breeds (Peters et al., 2008). Naked neck roosters are 

criticized for low semen volume, higher abnormal sperms, 

and higher coiled taild defective sperm (Fathi et al., 2013). 

To acquire a good fertility rate, the semen quality 

must be excellent to ensure the fertilization process. 

Assessment of semen characteristics gives an excellent 

indicator of their reproductive potential (Mothibedi et al., 

2016). The proper selection, of physically elite roosters 

and hens, helps to improve these breeds containing higher 

genetic potential (Anjum et al., 2012). Semen quality can 

be accessed through the direct measurement of in vitro 

http://www.science-line.com/index/
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semen parameters like volume, concentration, motility, 

livability and morphological abnormalities which 

determines the male fertility (Liu et al., 2008). However, 

this procedure of semen collection and assessment is very 

stressful, time consuming, costly and these facilities are 

not available in villages. Many researchers have 

recommended the use of secondary sexual characteristics 

such as: body weight and body color of males as good 

indicators of semen quality in chicken (McGaryet al., 

2003; Wilsonet al., 1979). The selection of healthy males 

with developed secondary sexual characteristics can 

improve fertility rate due to good quality semen (McGary 

et al., 2002).Thus, simple, reliable and indirect method for 

the estimation of semen quality based upon the correlation 

with secondary sexual traits should be evaluated (Udeh et 

al., 2011). To this date, there has been no information 

available about the selection of breeding cock for 

backyard poultry system in Pakistan.  

Thus, the objective of the present study is to evaluate 

the effect of plumage color and body weight on semen 

quality of Naked Neck chicken for the selection of 

breeding cock. 

 

MATERIALS AND METHODS 

 

Ethical approval 

Society for Protection and Care of Animals (SPCA) 

University of veterinary and animal sciences Lahore, 

Pakistan is the responsible to avoid any kind of act that is 

harmful to animals and make sure all rules and regulation 

regarding animal rights must have followed during 

experiment.  

 

Experimental roosters 

A total of18necked neck roosters (6 birds with brown 

color, 6 birds with black color and 6 birds with white 

color) were selected from avian research centre Ravi 

campus university of veterinary and animal sciences 

Lahoreon base of physical appearance. Roosters do not 

have any physical abnormality, having red comb and 

wattle, shiny feathers, wet cloacae and free from any kind 

of parasites were selected. Roosters were divided into 

three groups on the bases of their colors (6 males/plumage 

color). Each plumage color category contained two body 

weight sub groups contained heavy and light body weight 

(>1600gm and <1600gm respectively, 3 males/body 

weight/plumage color). The birds in each sub group were 

caged separately and fed with a standard breeder diet 

(100g per day).The availability of water was round the 

clock. The photoperiod of 16L:8D was provided. The 

duration of experiment was six months. 

Semen collection 

The roosters were trained for semen collection prior 

the start of original experiment. Semen was collected 

twice weekly by abdominal massage technique in an 

insulin syringe (Riaz et al., 2004). The same person and 

same time during whole experiment to minimize the stress 

collected the semen 20 times. 

 

Semen evaluation 

Following parameters of individual ejaculate were 

estimated 20 times. The volume of ejaculate was measured 

by the insulin syringe. The pH was determined by digital 

pH meter (WTW, Germany). The concentration was 

determined by hemocytometer using the dilution rate of 

1:500. Briefly, 2.5 ml formal saline was taken in a test 

tube and 5µl semen was added in a test tube after 

discarding 5µl of formal saline. The cover slip was placed 

on counting chamber and charged with diluted semen. 

Sperm were counted at 400× under light microscope.  The 

number of sperm per ml of semen was calculated by using 

the formula.  

Number of sperms/ml = number of sperms counted× 5 × 

10 × 500 × 1000  

The motility was determined by placing a drop of 

extended semen on pre wormed glass slide at 37 
o
C. After 

putting a cover slip on the percentage of motile 

spermatozoa was estimated under light microscope at 

100×. At least three fields (the procedure was repeated 

three times) were observed before taking the final value. 

Percentage of live spermatozoa was calculated by using 

eosin nigrosin staining technique. The small drops of 

semen and eosin nigrosin stain was mixed on pre wormed 

glass slide at 37 
o
C. A uniform thin smear was made with 

the help of another clean glass slide. After air-drying, the 

slide was observed under light microscope at 400×. The 

spermatozoa containing unstained head was counted as 

live while stained head of spermatozoa counted as dead. 

Before taking final value two hundred spermatozoa were 

counted. Eosin nigrosin stained slide was observed by 

using oil emersion lens at 1000× of light microscope to 

estimate morphological defects. The two hundred sperms 

were counted before taking final value. 

 

Statistical analysis 

General linear procedure was performed for all 

plumage colors (brown, black and white) and two body 

weight groups i.e. heavy and light (3x2 factorial). All data 

were presented as Mean±SEM All analyses were 

performed using statistical software SAS Enterprise 

Guide® (version 4.2, SAS Inst. Inc., Cary, NC, USA). 
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RESULTS AND DISCUSSION 

 

In the present experiment, the effect of body weight 

and plumage color on semen quality and physiological 

semen traits of Naked Neck chicken was evaluated. Better 

semen quality improves the fertility and hatchability traits 

which could be helpful for improvement of Naked Neck 

chicken breed.  

 

Physiological traits of Naked Neck chicken semen 

The values for semen parameter were as follows; 

volume (0.18 ml), motility (72.77%), concentration 

(1.82×10
9
/ml), pH (7.12), livability (83.25%), 

morphological defects (11.63%) (Table 1). The 

physiological traits of Naked Neck chicken semen were in 

accordance with the results of previous studies (Ajayi et 

al., 2011; Fathi et al., 2000). 

 

Table 1. Physiological semen traits of Naked Neck 

chicken (n=18), Lahore, Pakistan (January to June 2016) 

Parameters Means ± SE 

Volume-ml 0.18 ± 0.009 

Motility% 72.77 ± 0.52 

pH 7.12 ± 0.007 

Concentration×10
9/ml

 1.82 ± 0.03 

Livability% 83.25 ± 0.65 

Morphological Defects% 11.63 ± 0.53 

Plasma Membrane Integrity% 83.71 ± 0.71 

 

 

Table 2. Effect of plumage color on semen quality of Naked Neck chicken, Lahore, Pakistan (January to June, 2016) 

Items Brown Black White Means 

Volume (ml) 

Heavy 0.19±0.01
aA

 0.27±0.02
bA

 0.21±0.02
aA

 0.22±0.01
A
 

Light 0.14±0.01
aA

 0.14±0.01
aB

 0.13±0.08
bA

 0.14±0.007
B
 

Means 0.16±0.01
a
 0.21±0.02

b
 0.17±0.01

ab
 -- 

Motility (%) 

Heavy 75.00±1.62
aA 

74.16±1.60
aA 

72.08±1.43
aA 

73.75±0.89
A
 

Light 72.50±0.75
aA 

72.08±1.14
aA 

70.83±0.56
aA 

71.80±0.49
A
 

Means 73.75±0.91
a 

73.12±0.98
a 

71.45±0.76
a 

-- 

pH 

Heavy 7.14±0.01
aA 

7.13±0.01
aA 

7.10±0.04
aA 

7.12±0.08
A 

Light 7.13±0.02
aA 

7.09± 0.01
aA 

7.11±0.02
aA 

7.11±0.01
A 

Means 7.14±0.01
a 

7.11±0.01
a 

7.10±0.01
a 

-- 

Concentration×10
9/ml

 

Heavy 1.92±0.05
aA

 2.05±0.10
aA

 1.85±0.08
aA

 1.94± 0.04
A
 

Light 1.72±0.03
aA

 1.71±0.06
aB

 1.67±0.04
aA

 1.70±0.02
B
 

Means 1.82±0.03
a
 1.88±0.06

a
 1.76±0.05

a
 -- 

Livability (%) 

Heavy 84.41±1.40
aA 

84.66±1.41
aA 

81.54±1.90
aA 

83.54±0.87
A 

Light 85.04±1.24
aA 

81.83±2.20
aA 

82.04±1.50
aA 

82.97±0.98
A 

Means 84.72±0.91
a 

83.25±1.23
a 

81.79±1.19
a 

-- 

Morphological Defects (%) 

Heavy 10.12±1.35
aA 

10.04±1.52
aA 

11.83±1.16
aA 

10.66±0.77
A 

Light 11.20±1.17
aA 

12.62±1.53
aA 

13.95±0.85
aA 

12.59±0.70
A 

Means 10.66±0.88
a 

11.33±1.09
a 

12.89±0.73
a 

-- 
a-b denote significant difference within the rows (P< 0.05); A-Bdenote significant difference within the columns (P< 0.05) 

 

 

Effect of plumage color and body weight on semen 

quality of Naked Neck chicken 

The semen volume was found higher (P<0.05) in 

black than brown plumage color while it did not differ 

(P>0.05) with white breed i.e. (black = 0.21±0.02 ml, 

white = 0.17±0.01 ml and brown = 0.16±0.01 ml). The 

maximum semen volume was harvested from heavy black 

roosters than all the other groups (0.27±0.02ml, P<0.05). 
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Mean volume was higher (P<0.05) in the heavy than the 

light weight group (0.22±0.01 and 0.14±0.07ml 

respectively). Mean concentration was recorded to be 

higher (P<0.05) in heavy than light weight group 

(1.94±0.04x10
9
 and 1.70±0.02x10

9
/ml respectively). 

Concentration was observed higher (P<0.05) in heavy 

black group than all light weight groups. Motility, pH, 

livability and morphological defects did not differ 

(P>0.05) among weight and plumage color groups (Table 

2). The present study has shown that plumage color affects 

the volume of semen in the heavy weight group only in 

which black group contained higher volume. The semen 

volume and sperm concentration were influenced by body 

weight while other parameters were not affected. Similar 

to our results El-Hammady et al. (1995) found that heavy 

weight cocks contain higher (P<0.05) sperm concentration. 

Recently Galal (2007) reported the positive correlation 

between semen qualities and body weight. In chickens, the 

males are selected based on comb and wattle size, body 

weight and body color. Females prefer the healthy males 

with well developed secondary sexual characteristics may 

be due to high reproductive efficiency (Zuk et al., 1995). 

The development of secondary sexual characters has been 

associated with the androgen production. It has been stated 

that heavy weight males contain large and heavy testes 

which results in the production of more semen and 

androgens (Riaz et al., 2006). The quality of semen may 

vary with age, body weight of cocks, collection technique 

and breed. According to the Udeh et al. (2011) it was 

suggested that where there are no facilities for semen 

evaluation the secondary sexual characteristics can be used 

for the estimation of semen quality of cock. More over 

continuous reduction in genes of indigenous chicken breed 

may lead to high embryo mortality in backyard poultry 

(Ajayi et al., 2016). It was concluded that heavy body 

weight rooster with black plumage color contain more 

semen volume and sperm concentration and can be used 

for breeding purposes in backyard poultry system. 
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