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ABSTRACT 

A study was conducted to investigate the fertility and egg hatchability of four strains of Nigerian 

Heavy Ecotype Local Chickens (NHELC). The four strains, designated into treatments, comprised 

T1(white), T2(barred), T3(golden) and T4(black) plumage colours.Forty matured NHELC birds made 

up of 8 cocks and 32 hens were assigned to the corresponding treatments of 8 hens and 2 

cocks/treatment. They were housed separately according to treatments and sexes. 115 g of commercial 

layer‘s mash was given per bird and water were given ad libitum. Breeder cocks previously evaluated 

for fertility were employed and artificial insemination (AI) was used. The trial was done in a 

completely randomized design (CRD).The results of the study showed that there were no significant 

(P>0.05) differences in egg length and shape index of eggs among the hens in the four treatments. 

Significant (P<0.05) differences however occurred in egg width and egg weight. There were no 

significant (P>0.05) differences in fertility, hatchability, embryonic mortality and chick hatch 

weights.It was concluded that strain differences did not affect fertility and hatchability of the four 

strains of NHELC studied. 
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INTRODUCTION 
The Nigerian local chicken is a dual purpose bird that is used both for meat and egg production in 

rural and peri-urban areas of the country (Adelekeet al., 2011).  They are spread through the rural 

areas of Nigeria and many occur as two distinct ecotype namely the Light ecotype and found mostly 

in the Swamp, Rainforest and Derived savannah areas of Southern Nigeria, and the heavy ecotype 

found in the mountain areas of southeastern and western Nigeria, middle belt and North (Ogbu, 2010). 

Strains of birds may be seen in terms of their geneticmake-up, place of origin and their production 

purpose as meat or egg production (Pileccoet al., 2011, Islam et al., 2015).It may also be classified 

based on the colour of their feathers, locality or size to enable studies properly carried on them. 

Nigerian heavy ecotype local chicken have been selected over and over again for body weight and egg 

production potentials, evaluation of other reproductive traits such as the fertility and hatchability 

should also come to the front burner to achieve a high productivity. High fertility and hatchability of 

eggs of breeder stock and survivability of the chicks is necessary to produce large numbers of birds 

(Ndofor-Folenget al., 2015).  

Kumar et al. (2002) opined that among egg quality characteristics egg shell has a direct effect on shell 

breakage, hatchability and contamination of hatcheries in commercial poultry operations whereas 

optimum egg weight is necessary for obtaining required levels of fertility, hatchability and chick 

quality which determine the profitability of the poultry enterprises. Therefore, every attemptshould be 

made to improve egg quality and other production traits. 

Abu et al. (2013) noted that Evaluation of semen quality is very important before selection of 

breeding cocks used for artificial insemination. The authors observed that for genetic improvement, 

artificial insemination (AI) is regarded as an important breeding tool throughout the world andlike 

other livestock species, assessment of semen quality before being used for AI in poultry is essential. 

As a matter of fact, quality of semen after processing may significantly affect the success of AI in 

poultry as well as other animals. 

 

MATERIALS AND METHODS 

Location of study 

The study was conducted at the Poultry Unit of the Department of Animal Science Teaching and 

Research Farm, University of Nigeria, Nsukka. Nsukka lies within Latitude 6°51‘28‖N and Longitude 

7°23‘44‖E and is 423m above the sea level (Date and Time info, 2017).The climate is humid tropical 
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with relative humidity of 55-85% with mean daily temperature of 20°C-23.9°C and maximum range 

from 29.5°C-34.9°C. 

Management of experimental birds 

Four strains of Nigerian Heavy Ecotype Local Chicken birds totaling 40 and made up of 8 cocks and 

32 hens were used for the study. The four strains, designated into treatments, comprised T1 (white), 

T2 (barred), T3 (golden) and T4 (black) plumage colours. Forty matured NHELC birds made up of 8 

cocks and 32 hens were assigned to the corresponding treatments of 8 hens and 2 cocks/treatment. 

They were housed separately according to treatments and sexes.Water was given ad libitum and 115 g 

of commerciallayer‘s mash was given to each bird per day.Breeder cocks previously evaluated for 

fertility were employed and artificial insemination (AI) was used.  

Egg collection, incubation and hatching  

50 eggs were collected from each treatment,labeled and sent to the incubator. Candling was done on 

the 14
th
 day of incubation and the infertile eggs were removed and counted. After 21 days, the fertile 

eggs that failed to hatch were broken out in order to determine the embryonic mortalities. 

Parameters measured/calculated 

 Egg weight (g):This was done using a sensitive scale and the weights were recorded 

immediately. 

 Egg length and egg width (cm): These were measured using Vernier caliper. 

 Fertile eggs: This was calculated as total egg incubated- the number of eggs that were 

infertile after candling. 

 Percentage fertility (%) =
                        

                    
x 

   

 
(Ojedapo, 2013). 

 Embryonic mortality(%) = 
                           

                   
  x 

   

 
 

 Chick hatch weight (g): This was determined using a sensitive scale. 

Statistical analysis 
The design adopted was completely randomized design (CRD) with the model below; 

Yij= µ + Ti + eij 

Where; 

Yij= Individual observation; 

µ = Population mean; 

Ti = Treatment effect, and; 

eij= Experimental error associated with observation. 

The data collected on body weights, ages at puberty and semen quality traits were subjected to 

Analysis of Variance (ANOVA) using the Statistical Package for Social Sciences (SPSS, 2010). 

Significantly different means were separated using Duncan‘s New Multiple Range Test (DNMRT) 

(Duncan, 1955). 

 

RESULTS AND DISCUSSION 

The results on egg characteristics of our strains of NHELC hens are shown in Table 1. 

 

Table 1: Egg characteristics of four strains of NHELC hens  

Parameters/Treatment T1 (White) T2 (Barred) T3 (Golden) T4 (Black) 

Egg length (cm) 5.71±0.25 6.97±51 5.89±0.32 5.76±0.33 

Egg width (cm) 4.05±0.16
c
 4.21±0.17

a
 4.16±0.21

ab
 4.12±0.19

b
 

Egg weight (g) 50.92±4.58
b
 57.84±5.06

ab
 53.48±5.71

a
 51.32±5.03

b
 

Shape index (%) 70.98±4.21 71.36±4.12 71.08±3.85 71.76±4.35  
a,b,c

 means with different superscripts are significant. 

The mean egg width values of hens in the four strains ranged from4.05±0.16 cm – 4.21±0.17 cm with 

the highest value recorded in T2 (Barred) hens and the lowest value recorded in T1 (White) 

hens.These results on egg width fall in the range of 40.9 mm (4.09 cm) given by Momohet al. (2010) 

but differed from the works of Bobo et al. (2015) and Yonaset al. (2019) that observed 3.95 cm, 3.78 

cm, 3.76 cm, 3.9 cm and 3.78 cm respectively, while studying NHELC and other local hens. The 

results on egg weight also agree with the works of Momohet al. (2010) that recorded 53.6 g egg 
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weight in NHELC hens.However, the results disagree with the findings of Yonaset al. (2019) who 

recorded 45.28 g and 39.30 g while working with other local chicken.There were no significant 

(P>0.05) differences in egg length (cm) and shape index (%) among hens in the four strains studied. 

This shows that strains do not affect shape index of eggs in the local chicken. This agrees with 

Momohet al. (2010) who observed average egg length 53.6mm (5.36cm) while working with 

NHELC. This is also similar to the works of Yonaset al. (2019) that recorded 52.39 ±2.43mm and 

50.39±3.83mm (5.40cm and 5.04cm) in local chicken. The results on shape index were also similar to 

the works of Bobo et al. (2013) who reported shape index of their local eggs as 77.61%, 76.25% and 

76.09%. 

Table 2: Fertility and hatchability of four strains of NHELC hens 

Parameters/Treatment T1 (White) T2 Barred) T3 (Golden) T4 (Black) 

Fertility (%) 53.00±1.41 59.00±15.56 77.00±1.41 62.00±12.02 

Hatchability (%) 51.00±1.41 62.50±23.33 51.50±2.12 62.50±27.58 

Embryonic mortality (%) 47.00±1.41 38.00±24.04 51.50±2.12 37.50±27.58 

Chick hatch weight (g) 37.14±7.26 3.500±8.89 33.68±91.23 33.00±9.79 

The results above show that there were no significant (P>0.05) differences among treatments studied 

interms of fertility, hatchability, embryonic mortality and chick hatch weight. This showed that strains 

do not affect fertility and hatchability NHELC. This is similar to the findingsFayeye and Ogundere 

(2017) who recorded 74.44% and 61.50% in fertility and hatchability for the Nigerian Yoruba ecotype 

local chicken.  

 

CONCLUSION AND RECOMMENDATION 

It could be concluded from this work that strain differences did not affect fertility and hatchability. 

However, for laying stock for farmers, T2 (Barred) and T3 (Golden) hens of the NHELC are 

recommended as they gave better egg weight and egg width. 
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