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ABSTRACT 
Objectives: This study was designated to evaluate the laying performances and egg traits in local barred hens. 
Sixteen (16) hens and 4 cocks were used, divided into 4 experimental units of 4 hens and 1 cock per unit.  
Methodology and Results: The following parameters were studied: feed intake (g/bird/day), egg production 
(%/hen-day), egg weight (g), egg mass (g/hen/day), feed conversion ratio (g feed/g egg) and egg cost (Fcfa). A 
total of 730 eggs were used to evaluate external egg traits including egg weight, egg length, egg width, egg 
index and 320 eggs to evaluate internal egg traits including relative yolk weight (%), yolk height, yolk diameter, 
relative shell weight (%), shell thickness, albumen height, relative albumen weight (%) and haugh unit. Mean 
values for laying performances were: age at first egg (22.5 weeks), hen live weight at first egg (1298g), hen age 
at peak egg production ( 33 weeks), percent egg production at peak (57.9%), feed conversion ratio (5.36), 
mean egg production (40.4%) and egg cost (48.5 Fcfa). Mean egg traits were: egg weight (43.8g), relative 
albumen weight (17.3%), albumen height (5.74mm), haugh unit (78.0), relative yolk weight (34.9%), relative 
shell weight (11.6%) and shell thickness (25.9mm). There was a highly significant (P<0.01) correlation between 
egg weight, yolk volume and albumen volume. This correlation was weak between egg weight and albumen 
height (0.060) and egg weight and shell thickness (0.020).  
Conclusions and applications of findings: The present study suggests that local barred hens have a good 
potential for egg production, which may be useful for breed improvement, and development for future 
generation of local laying hens. 
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INTRODUCTION 
The local chicken contributes significantly to food 
security in poor households in most African countries 
(Mlozi et al., 2003; Gondwe, 2003). It is an important 
agricultural activity for almost all rural communities in 
Africa, providing animal protein in the form of meat 
and eggs as well as being a reliable source of petty 

cash, savings, investment, insurance and serves in 
traditional medicine (Mlozi et al., 2003). The 
importance of local chicken in the national economy 
of developing countries and its role in improving the 
nutritional status, income of many small-scale 
farmers and landless communities has been very 
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significant (Mwalusanya et al., 2001; Swatson et al., 
2001; Muchadeyi et al., 2007). Another merit of 
these chickens is their ability to scavenge for food, 
adapt to household leftover and use little space to 
rest at night. In Cameroon, the national poultry flock 
was estimated at 35 million, 70% being local 
chickens, while the 30% remaining were exotic 
commercial birds such as Arbor Acres, Hubbard, ISA 
(INS-Cameroon, 2001; Fotsa et al., 2007). In the 
rural area, local chicken represent about 69.4% of 
birds and 57% of them are being catered for by 
women. Moreover, the western highland is the major 
site for poultry production in Cameroon (MINEPIA, 
2009). Keambou et al. (2007) revealed that Western 
Highland local chicken are made of a variety of 
genotype such as black chicken (17.2%), white type 
(15.3%) and barred hens (4.77%). Village hens are 
characterized by slower growth rate, poor laying 

ability and smaller egg size as compared to exotic 
breeds (Dassie et al., 2011). However, their eggs 
fetch higher market prices compared to commercial 
layer eggs. In addition, their meat and egg taste are 
more preferred than that of exotic chickens (Dessie 
and Ogle, 2001; Issa et al., 2012). Because 
currently, local chicken production is increasing 
largely due to high demand for eggs and chicken 
meat, more people venture into chicken projects 
(Mwalusanya, 2001). Previous study on village 
poultry insisted on general characteristics with no 
particular information associated with different 
genotypes and egg characteristic (Fosta et al., 2007; 
Keambou et al., 2009). The present study was 
designated to characterize the egg production and 
egg traits of local barred chickens in order to set up a 
breeding program.  

 
MATERIALS AND METHODS  
The study was carried out at the Teaching and Research 
Farm of the University of Dschang and lasted from 19 to 
65 weeks. A total of 16 hens and 4 cocks all of barred 
phenotype were divided into 4 experimental units of 4 
hens and 1 cock per unit, house in battery cages made of 

local bamboo. Each cage was provided with a nesting 
box, one automatic cup type drinker and one feeder. 
Throughout the experiment, the birds were fed ad libitum 
with commercial laying diet (Table1).  

 
Table1: Experimental diets 
Parameter Quantity 

Crude proteins (%) 15.4 
Metabolizable Energy (kcal/kg) 2723.9 
Calcium (%) 3.45 
Phosphorus (%) 0.69 
Lysine (%) 0.72 
Methionine (%) 0.29 
ME/CP 178 
Price* (Fcfa/kg) 186 

*1 USD = 550.43 Fcfa 
 
The following performance parameters were evaluated 
when layers were 19 to 65 weeks old: feed intake 
(g/bird/day), egg production (%/hen-day), egg weight (g), 
egg mass (g/hen/day), and feed conversion ratio (g 
feed/g egg). Egg production was recorded daily, and the 
results are expressed as a percentage of the number of 
hen’s house. Once day per week, all eggs collected were 
used to evaluate egg characteristics. Eggs were weighed 
in a 0.01-g precision scale. Haugh units (HU) were 

determined according to the equation of Nesheim et al., 
(1979):  
 
HU = 100 x log (h + 7.57 – 1.7 p0.37), 
 
 where: h is albumen height (mm) and p is egg weight (g).  
 
Albumen height was measured at 1 cm from the yolk, 
using a 0.1-mm precision micrometer. Yolk and albumen 
were separated manually, weighed and expressed as 
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percentages of egg weight. Eggshells were first dried for 
72 hours at room temperature, and then the thickness 
was measured using a 0.01-mm precision micrometer. 
Mean value, maximum and minimum value, standard 

deviation and variation coefficient of parameter were 
calculated. Correlation coefficient among different egg 
trait was also performed. The analyses were performed 
using SPSS.14  

 
RESULTS 
The laying performances of local barred hens are 
summarized in Table 2. Hens attained sexual maturity 
(hen age at first lay) at an average of 156 days with an 
average live weight of 1186 g. The peak egg production 

was 57.9% with the average egg weight of 43.2g.Feed 
conversion ratio ranged from 2.07 to 9.61 with an average 
value of 5.36.   

 
Table2: Laying parameters of local barred hens of Cameroon Western highland. 
Factors Minimum Maximum Mean SD CV (%) 

Age at first egg (week) 19 26 22.5 4.95 4.54 

Weight at first egg (g) 1186 1410 1298 158.4 8.90 

Age at the peak (week)   33   

Peak lay percent (%)   57.93   

Egg weight at peak   43.2   

Cumulative Egg weight   5505,45   
Egg weight 28.0 53.5 46.8 4.62 9.86 
Egg/hens/day 0.04 0.82 0.43 1.25 44.4 
Egg production (%) 3.57 57.9 40.4 17.7 43.9 
Feed/hens/day 69.1 290.4 137.1 46.3 33.8 
Feed Conversion Ratio 2.07 9.61 5.36 1.57 29.2 
Egg Price (FCFA) 20.3 116.8 48.5 19.6 40.4 
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Figure 1: Local barred hens egg production (%) 
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The correlation coefficient between egg production and 
physical parameters were high and positive. The highest 
significant (P<0.01) correlation (0.850) was between egg 

weight and egg length while the lowest significant 
(P<0.01) correlation was between shape index and egg 
length (Table 3). 

 

Table 3: Correlation between egg weight and some eggs physical parameters (N=730) 

 Number egg Egg weight Egg length Egg width Shape index 

Numberegg 1     

Egg weight 0.001 1    

Egg length -0.030 0.846** 1   

Egg width 0.097** 0.835** 0.691** 1  

Shape index 0.126** -0.346** -0.696** 0.034 1 

** Correlation is significant at 0.01 level. 

 
Egg weight ranged between 35g and 59g (table 4). 
Relative albumen weight, albumen height and haugh unit 
ranged from 11.2 to 26.3%, 3.3mm to 9.3mm and 56.6 to 
96.9 respectively. Values from the yolk relative weight, 

yolk height, shell relative weight and shell thickness 
ranged from 27.1 to 48.6, 10.9 mm to 18.2 mm, 8.51 to 
17.7%and 10 mm to 37 mm, respectively.  
 

 
Table 4: Some internal egg parameter of western highland local barred hens 
Parameter N Minimum Maximum Mean SD CV (%) 

Egg weight (g) 35 35.0 59.0 43.6 5.85 13.4 

Albumen volume (ml) 36 15.0 29.5 21.4 2.98 13.9 

Albumen weight (g) 36 15.0 30.0 23.3 3.32 14.2 

Albumen height (mm) 36 2.90 17.0 5.74 2.27 39.5 

Yolkheight 36 10.9 18.2 13.3 1.57 11.8 

Albumen diameter (mm) 36 5.03 11 7.41 1.78 24.0 

Yolkdiameter (mm) 36 3.33 4.40 3.81 0.27 7.07 

Yolk volume (ml) 36 10.0 20.0 14.0 2.89 20.61 

Yolkweight  (g) 36 12.0 18.0 15 1.68 11.2 

Haugh Unit 36 56.6 96.9 78.0 8.70 11.2 

Shell thickness (mm) 36 10.0 37.0 25.9 6.26 24.1 

Shell weight (g) 36 4.00 7.00 5.00 0.79 15.9 

Yolk relative weight (%) 36 27.1 48.6 34.9 4.11 11.8 

Albumen relative weight (%) 36 11.2 26.9 17.3 4.63 26.7 

Shell relative weight (%) 36 8.51 17.7 11.6 1.74 15.0 
 
The correlation between egg weight and internal egg 
parameter (Table 5) ranged from -0,557 to 0,941. Egg 

weight was positively and significantly (P<0.01) correlated 
with yolk and albumen volume.  
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Table 5: Correlations between egg weight and internal egg parameter 
 EW RAW RYW RSW ST YV AV YH AH HU 
EW 1          
RAW -0.379* 1         
RYW -0.557** 0.084 1        
RSW -0.368 0.395* 0.259 1       
ST 0.002 0.111 0.183 0.022 1      
YV 0.749** -0.271 -0.051 -0.163 -0.013 1     
AV 0.705** -0.518** -0.408* -0.50** -0.229 .389* 1    
YH -0.039 0.077 0.281 0.111 -0.181 0.256 -0.109 1   
AH 0.061 -0.438** 0.288 -0.263 0.077 0.272 0.087 -0.012 1  
HU -0.252 -0.323 .459** -0.120 0.116 0.03 -0.152 -0.001 0.941** 1 
*Correlation is significant at the 0.05 level (2-tailed); **Correlation is significant at the 0.01 level (2-tailed). 
 (EW=egg weight; R AW= albumen weight (%); RYW = yolk weight (%); RSW = Shell Weight (%); ST= Shell 
Thickness YV= yolk volume; AV= albumen volume; YH= yolk height; AH = albumen height; HU= Haugh Unit). 
 
DISCUSSION 
The age at first eggs (133 and 182 days) is in the average 
range reported by Akouango et al. (2010), Fosta et 
Manjeli, 2010 and Kreman, 2012. The minor differences 
observed are probably due to the conjugated effect of 
genetic diversities, environments, and the rearing 
conditions of different local hens use by these authors.  In 
the present study, the hen’s body weight at first lay range 
between 1186 to 1410 g. This result is in close agreement 
with the report of Yapi-gnaoré et al. (2009) and Kreman 
(2012) respectively in Ivory Coast (1173.9 g) and 
Cameroon (1195.6 g). The body weight of the scavenging 
hen at first egg in the savanna region of Cameroon 
(1365.5g) was higher than that observed in the present 
study (Fosta et al., 2007). The difference can be 
attributed to genetic variability, environment and rearing 
conditions. The results on egg weight, egg mass, 
feed/hens/day, egg production and egg prices in this 
study were very close to the results reported by 
Tchoumboué et al. (2000), Keambou et al. (2007) on 
some village chickens in Western Highland Cameroon. 
Except egg weight, all other laying performances in this 
study were lower than that reported by Kreman (2012). 
This could be attributed to the fact that our birds were 
chicks from the parent used by Kreman. However, the 
large variation within different egg trait suggests a wide 
individual variation as may be expected in an unselected 
flock (Fayeye et al., 2005).  This study recorded a high 
correlation between egg length and egg width and weak 
correlations with shape index similar to the findings by 
Anderson et al., (2004) and Abanikannda and Leigh, 
(2012). These high correlations values provide an 
indicator for better prediction of egg weights. There was 

significant correlation between egg weight and albumen 
relative weight, egg weight and yolk relative weight, egg 
weight, albumen and yolk volume. The present findings 
on local barred hens agreed with Isa Brown layers 
(Adedeji et al., 2008; Olawumi and Ogunlade, 2009) and 
the local chickens in Nigeria (Momohet al 2010.). 
Furthermore, the negative correlation values between egg 
weight and shape index as well as relative yolk weight 
and relative albumen weight agreed with Pohle and 
Cheng (2009) and Momohet al., (2010), but disagreed 
with Olawumi and Ogunlade (2009) who obtained 
significant positive correlation between yolk weight and 
albumen ratio. The mean egg weight, albumen weight, 
yolk weight, shell thickness and haugh unit in this work 
were slightly higher than values obtained by Fayeye et 
al., (2005) on Fulani-ecotype chickens in Nigeria. Egg 
weights in the present study were lower than the values 
reported by Oguike and Onykweodiri (1999) for 
commercial exotic layer strains. This variation could be 
associated with genotypes. Mean shell weight obtained in 
this study was similar to the 5.04g of Fulani-ecotype 
chickens reported by Fayeye et al., (2005). This is an 
indicator of good shell thickness, which may help to 
reduce the percentage of cracked eggs. The high haugh 
units (78) in the present study suggest that eggs from 
local barred chickens are highly desirable since this 
indice is the best indicator of internal egg quality 
(Isikwenu et al., 1999). In addition, the higher the yolk 
weight and haugh unit the more desirable the egg quality 
(Ayorinde, 1987). According to Ihekoronye and Ngoddy 
(1985) high quality egg generally have haugh unit of 70 
and above. 
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CONCLUSION 
It can be concluded from the present work that local 
barred hens is a good reservoir of egg quality that may be 
tapped in commercial production. The wide individual 

variation for these traits also suggests that fast genetic 
progress could be made through individual selection 
among the local barred hens. 
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