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			Abstract | This study was carried out to evaluate the reproductive performance of three plumage varieties of Noiler cocks, with a view to helping both the farmers and breeders in selecting the best performing variety for rearing and further genetic improvement. Eighteen cockerels of three plumage colours (brown, black and barred) were divided into 2 replicates with 3 birds per replicate. The study lasted for 38 weeks (Feb.-Nov., 2019). Data were taken on the onset of puberty parameters (age at first sperm cell and puberty) from 16-22 weeks of age, semen quality parameters (semen volume, semen concentration, sperm output, sperm motility and sperm abnormalities) from 26-52 weeks of age and sexual ornaments’ morphometry (Comb Length-CL, Comb Height-CH, Wattle Length-WL, Wattle Height-WH and Inter Pubic Distance-IPD) from 16-24 weeks of age. Data on onset of puberty and semen quality parameters were subjected to Analysis of Covariance (ANCOVA) with body weight at puberty as a covariate while morphometry measurements were subjected to Spearman correlation analysis. The result showed that the plumage colour influenced (p<0.05) the onset of puberty in the cockerels with lower age at puberty, 155.29±2.41 days and 160.09±2.41 days recorded in brown and black cockerels, respectively compared to their barred counterpart, 167.23±2.41 days. Black cocks had the highest (p<0.05) semen volume (0.84±0.03ml) and sperm output (3.47±0.13×109/ejaculate) among the varieties. The CL and CH positively and significantly (p<0.05) correlated with semen quality parameters (r = 0.34 to 0.76), negatively related to the onset of puberty (r = -0.28 to -0.50) in brown and black cocks and IPD positively correlated with semen volume (r = 0.19 to 0.38) in all the cocks. It was concluded that all the three plumage varieties of Noiler cocks in this study produced semen of acceptable quality and volume and thus could be used for reproductive purposes. The CL, CH and IPD may be used to predict onset of puberty and some semen quality characteristics in the tested varieties of Noiler cocks.
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			Introduction

			 

			Good semen quality is very important in poultry production. Approximately 30% of the infertility problems in breeding farms are related to the males (Khaki et al., 2009; Barkhordari et al., 2013). Therefore, the importance of semen quality analyses cannot be overemphasized in order to ascertain the reproductive ability of any cock. Several factors affect semen production in chickens, such as breed, strain, diseases, age, time of collection, plumage colour, body weight and degree of development of the secondary sexual characters (Zuk et al., 1995). Waseem et al. (2017) reported differences in the semen characteristics of brown, black and white plumage colours of Pakistani naked neck cocks and concluded that the cocks with black plumage colour performed better than the brown and white plumage cocks.

			 

			Researchers have reported both positive and negative relationships between semen quality parameters and secondary sexual ornaments such as comb and wattle which are generally believed to be good predictors of semen quality (McGary et al., 2002; El-Sahn, 2007; Galal, 2007; Udeh, 2011). In the rural areas where most of the farmers reside, facilities for microscopic evaluation of semen are not readily available. Therefore, simple, reliable and indirect methods for in vivo estimation of semen qualities based are needed by poultry farmers. 

			 

			Noiler is a dual-purpose (meat and egg) breed of chicken recently developed by Amo Farms in Nigeria. Noiler chickens come in various plumage colours of which black, brown and barred are the prominent ones. The birds have good and attractive body conformation indicative of good production potentials. Noiler chicken is now a common feature in the backyard and rural poultry production in Nigeria and they are used indiscriminately to breed local hens for possible upgrade. Given the known plumage influence on productive performance in other breeds, it becomes imperative that Noiler chickens be evaluated against plumage variety backdrop. The objectives of this present study are to: evaluate the onset of puberty, semen quality characteristics and relationship between sexual ornaments and semen parameters among three plumage varieties of Noiler cocks.

			 

			Materials and Methods

			 

			Location

			The study was carried out between February and November, 2019 with Noiler chicken maintained at a commercial poultry farm located at Koola Village, Modakeke within Ile-Ife region. Laboratory analyses were carried out in Animal Reproduction Laboratory, Department of Animal Sciences, Obafemi Awolowo University, Ile-Ife, Nigeria. Ile-Ife is located in the South-Western part of Nigeria, and geographically between longitude 70 28`N and 70 45`N and latitude 40 30`E and 40 34`E and at altitude of 286m above the sea level (Google earth finder, 2019). Ecologically it falls within warm and humid tropical forest zone. 

			 

			Experimental design/Animal management

			Eighteen (18) cockerels comprising equal numbers of three plumage colours (brown, black and barred) at the 14th week of age were housed individually in battery cages and acclimatized for two weeks. Each plumage variety was divided into two replicates with 3 birds per replicate. They were fed commercial grower diet containing 15% CP, 2600 Kcal/kg. Quality water was provided ad-libitum and New Castle disease vaccine and other medications were administered when necessary following the standard poultry practice management. 

			 

			Data collection

			Onset of puberty: From 16th week of age, cockerels were individually assessed on a weekly basis for onset of puberty by examining preputial fluid collected after sexual massaging which was smeared on a glass slide and viewed under the microscope at ×400 for the presence of sperm cells. The first day when sperm cell was sighted in the preputial fluid of each cock was recorded. Pubertal age for a group was regarded as the period when sperm cells have been sighted in the preputial fluids of at least 50% of the cocks (Ewuola and Egbunike 2010).

			 

			Semen quality characteristics: A graduated 5ml plain collection tube was used for the semen collection. Cockerels were trained by sexual massaging during the time when onset of puberty was being checked. Semen collection was performed once every two weeks (after pubertal age was established) between the hours of 9.00-11.00am. Semen was collected for 26 weeks between 26th – 52nd weeks of age. Semen volume was read directly from the transparent graduated collection bottle, while sperm motility was evaluated immediately after collection through the aid of portable Handycope microscrope® (Freedom and Challenge Inc., South Korea). Other semen parameters (semen concentration, sperm output and sperm morphology) were later assessed in the laboratory.

			
					•	Mass motility: This was done immediately on the farm after semen collection. This was done by charging freshly collected semen on the glass slide and viewed with the aid of a Handycope Microscope (Freedom and Challenge Inc., South Korea). Different five fields of the microscope views were considered; a subjective percentage was recorded and the average percentage of motility calculated.

					•	Sperm concentration: The sperm concentration was determined using Neubauer haemocytometer following the procedure of Hafez and Hafez (2000).

					•	Sperm output: This is the number of sperm cells contained in the whole of the ejaculate volume. It was expressed in billions of sperm cells/ejaculate (x109/ejaculate). The sperm output was calculated using the formula: Sperm output = sperm concentration x volume of ejaculate (Zaneveld and Polaskoski, 1977).

					•	Sperm abnormalities: Sperm morphology was evaluated by eosin-nigrosin mixture staining procedure (Jager et al., 1985; Fujita, 1975).

			

			 

			Sexual ornaments’ morphometric

			Linear measurements of secondary sexual characters were taken on individual bird with the aid of a measuring tape following the procedure of FAO (2012). The sexual ornaments measured were: Comb Length (CL), Comb Height (CH), Wattle Length (WL) and Wattle Height (WH). Also, the distance between the two pubic bones was measured and recorded as Inter-Pubic Distance (IPD). All measurements were taken fortnightly between 16 and 24 weeks of age.

			
					•	Comb length: This was measured as the horizontal distance between the first and the last finger of the comb.

					•	Comb height: This was taken as the maximum vertical distance from the highest peak of the comb to the base of the comb.

					•	Wattle length: It was measured as the maximum horizontal distance between the front and the rear of the wattle.

					•	Wattle height: This was measured as the maximum vertical distance from the base to the distal end of the wattle.

					•	Inter pubic distance: This was measured as the distance between the two small bones around the vent area (Tuber ischii) as described by Wright et al. (2012).

			

			 

			Statistical analysis

			Data obtained for onset of puberty and semen quality parameters were subjected to Analysis of Covariance (ANCOVA) with weight at puberty as covariate using General Linear Model Procedure (PROC GLM) of SAS, 2002. Sexual ornaments’ data were subjected to Spearman correlation using Procedure Correlation (PROC CORR) of the same version of SAS. A significant difference in the means of the plumage varieties was separated at 5% significance level by Duncan Multiple Range Test (DMRT). 

			 

			Results

			 

			The result presented in Table 1 shows the onset of puberty of the three plumage varieties of the male Noiler chickens. The lowest pubertal age of 155.29 days was obtained in the brown variety and the highest in the barred variety (167.23 days). Age at first sperm cell was not different among the cock varieties with the values of 147.34, 150.19 and 148.52 days for brown, black and barred varieties, respectively. At 16th week (beginning of experiment), barred cocks (2,579.73g) were heavier than the black (2,341.40g) and brown (2,413.80g) cocks at p<0.05. However, for the weight at puberty, there was no appreciable difference (p>0.05) between brown (2985.57g) and black (2,881.93g) cocks but both were lower (p<0.05) in weights compared to the barred cocks (3,333.00g).

			 

			The semen quality parameters of the Noiler cocks are presented in Table 2. There was difference (p<0.05) among the three plumage varieties in semen volume with the values of 0.58ml, 0.71ml and 0.84ml recorded for the barred, brown and black cocks, respectively. No significant difference was found in the semen concentration among the cocks which ranged between 4.11-4.36×109/ml. For the number of sperm cells per ejaculate, differences (p<0.05) were observed among the three varieties with black cocks having the highest value of 3.47x109, followed by the brown cocks (2.80x109) and barred cocks (2.49x109). Mass sperm motility was not different (p>0.05) among the cocks with the values of 80.57%, 81.46% and 82.08% obtained for brown, black and barred cocks, respectively. Highest (p<0.05) primary sperm abnormalities of 4.84% was recorded in the brown cocks, while that of the black (3.43%) and barred (3.95%) cocks were not influenced (p>0.05) by plumage colour. Secondary sperm abnormalities in the brown (7.61%) and barred (7.91%) cocks were not different from each other, but lower (p<0.05) than the value of 8.97% recorded in the black cocks. Total sperm abnormality recorded in brown (12.45%) and black (12.35%) cocks were similar but higher (p<0.05) than 11.86% recorded in the barred cocks.

			Table 1: Onset of puberty in three plumage colour types of Noiler cocks.

			 

			
				
					
					
					
					
					
					
				
				
					
							Parameters
							
							 Plumage varieties

						
							Group
							p value
					

					
							 
							Brown
							Black
							Barred
							SEM
							 
					

					
							
							Weight at 16th week (g)

						
							
							2,413.80ab

						
							
							2, 341.40b

						
							
							2,579.73a

						
							
							62.19

						
							
							0.0289

						
					

					
							
							Weight at puberty (g)

						
							
							2,985.47b

						
							
							2,881.93b

						
							
							3,333.00a

						
							
							69.22

						
							
							0.0001

						
					

					
							
							Age at first sperm cell (days)

						
							
							147.34

						
							
							150.19

						
							
							148.52

						
							
							0.84

						
							
							0.6346

						
					

					
							
							Age at puberty (days)

						
							
							155.29b

						
							
							160.09ab

						
							
							167.23a

						
							
							2.41

						
							
							0.0296

						
					

				
			

			

			abc Means in the same row without common letter are different at p<0.05; SEM: standard error of the mean.

			 

			Table 2: comparative semen quality characteristics of three plumage types of Noiler cocks (26-52 weeks of age).

			 

			
				
					
					
					
					
					
					
				
				
					
							Parameters
							 Plumage varieties
							Group
							p value
					

					
							 
							Brown
							Black
							Barred
							SEM
							 
					

					
							
							Semen volume (ml)

						
							
							0.71b

						
							
							0.84a

						
							
							0.58c

						
							
							0.03

						
							
							<0.0001

						
					

					
							
							Sperm concentration (×109/ml)

						
							
							4.11

						
							
							4.25

						
							
							4.38

						
							
							0.30

						
							
							0.8191

						
					

					
							
							Sperm output (×109/ejaculate)

						
							
							2.80b

						
							
							3.47a

						
							
							2.49b

						
							
							0.13

						
							
							0.0002

						
					

					
							
							Sperm motility (%)

						
							
							80.57

						
							
							81.46

						
							
							82.08

						
							
							0.98

						
							
							0.5465

						
					

					
							
							Primary sperm abnormality (%)

						
							
							4.48a

						
							
							3.43b

						
							
							3.95b

						
							
							0.19

						
							
							0.0006

						
					

					
							
							Secondary sperm abnormality (%)

						
							
							7.61b

						
							
							8.97a

						
							
							7.91b

						
							
							0.08

						
							
							0.0038

						
					

					
							
							Total sperm abnormality (%)

						
							
							12.45a

						
							
							12.35a

						
							
							11.86b

						
							
							0.14

						
							
							0.0191

						
					

				
			

			

			abc Means in the same row without common letter are different at p<0.05; SEM: standard error of the mean.

			 

			Table 3: comparative morphometry of sexual ornaments of three plumage types of Noiler cocks (16-24 weeks of age).

			 

			
				
					
					
					
					
					
					
				
				
					
							Parameters
							
							 Plumage varieties

						
							Group
							p value
					

					
							 
							Brown
							Black
							Barred
							SEM
							 
					

					
							
							Comb length (cm)

						
							
							7.77a

						
							
							7.84a

						
							
							7.42b

						
							
							0.10

						
							
							0.0076

						
					

					
							
							Comb height (cm)

						
							
							4.40a

						
							
							4.47a

						
							
							4.00b

						
							
							0.08

						
							
							0.0001

						
					

					
							
							Wattle length (cm)

						
							
							3.91a

						
							
							3.56b

						
							
							3.75a

						
							
							0.06

						
							
							0.0002

						
					

					
							
							Wattle height (cm)

						
							
							3.54

						
							
							3.53

						
							
							3.50

						
							
							0.07

						
							
							0.9360

						
					

					
							
							Inter pubic distance (cm)

						
							
							2.31b

						
							
							2.11c

						
							
							2.47a

						
							
							0.05

						
							
							0.0001

						
					

				
			

			

			abc Means in the same row without common letter are different at p<0.05; SEM: standard error of the mean.

			 

			Table 3 shows the sexual ornaments morphometric traits in the three varieties of Noiler cocks. Comb length (7.77cm) and comb height (4.40cm) of the brown cocks were not different from those of the black cocks (7.84cm) and (4.47cm), while that of the barred cocks (7.42cm) and (4.00cm) was lower (p<0.05) than those of the two other varieties. The wattle length of the brown and barred cocks was similar but both were higher than that of black cocks. Cocks of the barred variety had higher (p<0.05) inter pubic distance (2.47cm) followed by the brown cocks (2.31cm) and the black cocks (2.11cm).

			 

			Coefficients of correlation among sexual ornaments, onset of puberty and semen quality characteristics is presented in Table 4. Comb Length (CH) and Comb Height (CH) were positively correlated (r = 0.34 to 0.72) with semen volume, semen concentration and sperm motility in the brown variety. In the black cocks, CL, CH, Wattle Length (WL) and Wattle Height (WH) positively correlated (r = 0.16 to 0.76) with the semen parameters except primary sperm abnormality and the relationship between semen volume and WH which was not significant. Also, CL, WL positively correlated (r = 0.22 to 0.54) with sperm concentration and sperm output in the barred cocks. The CL, CH and IPD negatively correlated with age at puberty. Inter Pubic Distance positively correlated with semen volume in all the three varieties with the strongest coefficient of correlation magnitude (r = 0.38) recorded in the black cocks. The CH, WH and IPD were negatively related to primary abnormalities whereas it was not significant with CL and WL.

			Table 4: Phenotypic correlation coefficients among sexual ornaments, onset of puberty and semen quality traits in three plumage varieties of Noiler cocks.

			 

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Sexual 

							Ornaments’

							morphometry

						
							
							 Reproductive traits

						
							
							Plumage

							Varieties

						
					

					
							
							semen

							volume

						
							
							semen

							conc.

						
							
							sperm

							output

						
							
							sperm

							motility

						
							
							primary

							abnorm.

						
							
							age at

							puberty

						
					

					
							
							Comb 

							Length 

						
							
							0.71***

							0.76***

							0.36**

						
							
							0.42**

							0.58***

							0.22*

						
							
							0.38**

							0.65***

							0.32**

						
							
							0.72***

							0.75***

							0.54***

						
							
							-0.59***

							-0.41**

							0.04†

						
							
							-0.41**

							-0.52***

							-0.28**

						
							
							Brown

							Black

							Barred

						
					

					
							
							Comb

							Height

						
							
							0.34**

							0.38**

							-0.28*

						
							
							0.37**

							0.47**

							0.29*

						
							
							-0.22*

							0.52***

							0.17†

						
							
							0.45**

							0.45**

							-0.21*

						
							
							-0.64***

							-0.44**

							-0.25*

						
							
							-0.33*

							-0.37**

							-0.41**

						
							
							Brown

							Black

							Barred

						
					

					
							
							Wattle 

							Length

						
							
							-0.37**

							0.67***

							-0.02†

						
							
							0.52***

							0.51***

							0.51***

						
							
							-0.31*

							0.68***

							0.38**

						
							
							0.52***

							0.47**

							0.13†

						
							
							-0.45**

							-0.13†

							0.15†

						
							
							0.13*

							-0.36**

							-0.29**

						
							
							Brown

							Black

							Barred

						
					

					
							
							Wattle

							Height

						
							
							0.23*

							0.13†

							-0.11†

						
							
							-0.49**

							0.72***

							-0.42**

						
							
							0.72***

							0.68***

							-0.46**

						
							
							-0.12†

							0.16*

							-0.03†

						
							
							-0.76***

							-0.37**

							-0.46**

						
							
							0.21*

							0.03†

							0.06†

						
							
							Brown

							Black

							Barred

						
					

					
							
							Inter Pubic

							Distance

						
							
							0.21*

							0.38**

							0.19*

						
							
							0.03†

							-0.55**

							-0.22*

						
							
							0.14†

							-0.57***

							0.10†

						
							
							-0.10†

							-0.39**

							0.12†

						
							
							-0.16†

							-0.67***

							-0.57***

						
							
							-0.27*

							-0.12†

							-0.14†

						
							
							Brown

							Black

							Barred

						
					

				
			

			

			***p<0.0001 to 0.0009 (Highly significant), **p 0.001 to 0.009 (Very significant) *p 0.01 to 0.05; (Significant), †P>0.05 (Not Significant). Correlation coefficients (r) of 0.10 to 0.30 (low correlation); 0.31 to 0.50 (medium correlation); 0.51 to 1.00 (high correlation). conc.: concentration; abnorm.: abnormality.

			 

			Discussion

			 

			Determination of pubertal age trait is very important before selection of breeding cocks. It is of significant agricultural importance (Podisi et al., 2011; Abou-Elewa et al., 2017). The onset of puberty, that is, age at first sperm cell reported in this study is in line with Johnson (1986) who reported that, in chicken, spermatid begin to appear in the seminiferous tubules at about 84 days of age, and by day 140 are usually present in all of the tubules. From this time onward, maturation of the spermatid begins and continues throughout its transportation. However, the pubertal age in this study was higher than 119-133 days reported by Abou-Elewa et al. (2017) for the early, moderate and late maturing Norfa chicken. This difference could be due to the effect of breed/strain as several studies have reported significant effects of breed, strain and plumage varieties on the onset of puberty (Peters et al., 2008; Waseem et al., 2017; Dahloum et al., 2018). The difference in the live weight at the beginning of experiment and at puberty observed in this study was an indication of continuous growth in the chicken and that they were yet to reach their final body weight at 16th week of age.

			 

			The higher weight at puberty of the barred variety of cocks, was expected to result in earlier puberty than the brown and the black varieties. But this was not the case as the barred cocks matured later than the lighter brown and black cocks. Barred cocks could possibly be the broiler line of the Noiler breed, similar to what had earlier been reported for the broiler line of FUNAAB Alpha chicken (another Nigerian breed of chicken) in FACD (2018).

			 

			Variations in the semen volume among plumage varieties agree with the study of Peters et al. (2008) who observed significant difference in semen volume of seven strains of chickens reared in the humid tropic region of Nigeria. The semen volume of black and brown Noiler breed in this study was higher than the volume reported by Ochai et al. (2018) for FUNAAB Alpha, Isa brown and Bantam cocks. The higher semen volume for the black cocks also agrees with the report of Waseem et al. (2017) who reported higher semen volume in the black plumage colour of Pakistani cocks than their brown and white counterparts. This could be as a result of different genetic backgrounds of the parent stock.

			 

			The assessment of semen motility is one of the most used indices of semen quality evaluation (Malik et al., 2013). The semen motility values obtained in this study were higher than the range of 40 - 80% reported by Malik et al. (2013) and Waseem et al. (2017) as normal for cock semen. However, it agrees with range of 62.55±0.26% - 87.35±10.12% reported by Peters et al. (2008) for seven strains of chickens raised under the same humid tropical part of Nigeria. The high motility values obtained in this study could be as a result of immediate on-farm analysis with the aid of a handycope microscope.

			 

			Sperm concentration obtained in this study is higher than the range of 1.76x109/ml – 2.66x109/ml, 1.7x109/ml – 3.5x109/ml and 1.83x109/ml reported for the FUNAAB Alpha (Malik et al., 2013), Leghorn and Bantam (Saleh et al., 2017) chickens, respectively. However, the result is comparable to the range of 3.11±0.42x109/ml – 4.21±1.45x109/ml reported by Peters et al. (2008). 

			 

			Sperm morphology is one of the essential qualitative characteristics of poultry semen that determines the fertilizing ability of spermatozoa (Siudzinska and Lukaszewicz, 2008). The values obtained in this present study across the three varieties of cocks for total sperm abnormality fell within range (10.16+0.88% - 17.88+0.73%) that has been reported to be normal (Hafez and Hafez, 2000; Peters et al., 2008; Abd-El-Ghany et al., 2011). Although there was significant difference in the percentage primary abnormality among the Noiler types, the values were still much below the 10% maximum acceptable level (Hafez and Hafez, 2000).

			 

			The variation, in the average values of Comb Length (CL), Comb Height (CH), Wattle Length (WL) and Inter Pubic Distance (IPD) suggest plumage effects. The difference in the mean sizes of these sexual ornaments support the work of Ibrahim et al. (2014) who also found variations in some morphometry measurements of sexual ornaments of Bovan Nera Black, Isa brown and Shikabrown cocks. Earlier, Anderson (1994), reported that the degree of development of the secondary sexual characters could affect the reproductive potentials of an individual cock.

			 

			Ibrahim et al. (2014) provided evidence that secondary sexual characters such as comb length, wattle length, comb height and wattle height might be useful to predict fertility and semen quality in cocks. The positive correlation obtained in the black cocks between sexual ornaments and some semen quality parameters were much higher than those reported by Ibrahim et al. (2014), especially on semen volume. The negative correlations observed with primary sperm abnormality agreed with Galal (2007) who reported similar relationships in Egyptian normal feathered and naked neck chickens. Also, Abd-El Ghany et al. (2011) reported positive correlations of semen quality parameters except for abnormality with sexual ornaments such as comb length, comb height, wattle length and wattle height. The negative correlations among comb and wattle heights with some semen parameters obtained in the barred cocks were similar to the one reported by Ibrahim et al. (2014) and Galal (2007) for D-Nana and D-nana strains of cocks, with coefficient of correlation ranges from -0.15 to -0.73 for sexual ornaments and semen parameters.

			 

			Considering the low correlation between semen volume and inter pubic distance in the barred cocks, it can be suggested that, the higher inter pubic distance recorded in this variety of cocks could be as a result of their heavier body weight rather than their reproductive performance, especially semen volume. 

			 

			It could be deduced that, the nature of the correlation between sexual ornaments with semen quality parameters in domestic chicken is a complex one as various study has reported both positive and negative relationships (Pizzari et al., 2004; Bilcik and Estevez, 2005; Parker et al., 2006; Baczynski, 2008).

			 

			Conclusion and Recommendation

			 

			All the three plumage varieties of Noiler cocks produced semen of acceptable quantity and quality. They can therefore be suggested for reproductive purposes. Sexual ornaments’ morphometry may be used to predict onset of puberty and some semen quality characteristics in any of the three plumage varieties of Noiler cocks tested.
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Abstract | This study was carried out to evaluate the reproductive performance of three plumage varieties of
Noiler cocks, with a view to helping both the farmers and breeders in selecting the best performing variety
for rearing and further genetic improvement. Eighteen cockerels of three plumage colours (brown, black and
barred) were divided into 2 replicates with 3 birds per replicate. The study lasted for 38 weeks (Feb.-Nov.,
2019). Data were taken on the onset of puberty parameters (age at first sperm cell and puberty) from 16-22
weeks of age, semen quality parameters (semen volume, semen concentration, sperm output, sperm motility
and sperm abnormalities) from 26-52 weeks of age and sexual ornaments’ morphometry (Comb Length-CL,
Comb Height-CH, Wattle Length-WL, Wattle Height-WH and Inter Pubic Distance-IPD) from 16-24
weeks of age. Data on onset of puberty and semen quality parameters were subjected to Analysis of Covariance
(ANCOVA) with body weight at puberty as a covariate while morphometry measurements were subjected
to Spearman correlation analysis. The result showed that the plumage colour influenced (p<0.05) the onset
of puberty in the cockerels with lower age at puberty, 155.29+2.41 days and 160.09+2.41 days recorded in
brown and black cockerels, respectively compared to their barred counterpart, 167.23+2.41 days. Black cocks
had the highest (p<0.05) semen volume (0.84+0.03ml) and sperm output (3.470.13x10%¢jaculate) among
the varieties. The CL and CH positively and significantly (p<0.05) correlated with semen quality parameters
(r = 0.34 to 0.76), negatively related to the onset of puberty (r = -0.28 to -0.50) in brown and black cocks and
IPD positively correlated with semen volume (r = 0.19 to 0.38) in all the cocks. It was concluded that all the
three plumage varieties of Noiler cocks in this study produced semen of acceptable quality and volume and
thus could be used for reproductive purposes. The CL, CH and IPD may be used to predict onset of puberty
and some semen quality characteristics in the tested varieties of Noiler cocks.
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the importance of semen quality analyses cannot be

overemphasized in order to ascertain the reproductive

Good semen quality is very important in poultry —ability of any cock. Several factors affect semen
production. Approximately 30% of the infertility  production in chickens, such as breed, strain, diseases,
problems in breeding farms are related to the males age, time of collection, plumage colour, body weight
( 5 ). Therefore, and degree of development of the secondary sexual
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